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thickness, without considering the p 
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MeA F 


N ATERIAL, denotes something composed of 

matter. In which sense the word stands 
opposed to zmmaterial. Sce MatreR and Mera- 
PHYSICS. 

MATERIALISTS, a sect in the ancient church, 
composed of persons who, being prepossessed with that 
maxim in the ancient philosophy, Er nihilo nihil fit, 
« Out of nothing nothing can arise,” had recourse to an 
internal matter, on which they supposed God wrought 
in the ercation 5 instead of admitting God alone as the 
sole cause of the existence of all things. Tertullian vi- 


m AT 


gorously opposes the doctrine of thc materialists in his Material- 


treatise against Hermogencs, who was one of their 
number. | 

MatTerIALists is also a name given to those who 
maintain that the soul of man is material ; or that the 
principle of perception and thought is not a substance 
distinct from the body, but the result of corporeal orga- 
nization: See MretrapnHysics. ‘There are others, call- 
ed by this namc, who have maintained that there is 
nothing but matter in the universe ; and that the Deity 
himself is material. See SPINOZA. 


MATHEMATICS. 


WSs is divided into two kinds, pure 
VE ond mixed. In pure mathematics magnitude is 
considered in the abstract ; and as they are founded on 
tlic simplest notions of quantity, the conclusions to 
which they Icad have the same evidence and certainty 
as the elementary principles from which these conclu- 
sions are deduced. This branch of mathematics com- 
prehends, 1. Arithmetic, which treats of the properties 
of numbers. 2. Geometry, which treats of extension 
as endowed with threc dimensions, length, breadth, and 

2 sh qualitics 
inseparable from bodics in their natural state. 3. A/- 
gebra, sometimes called universal arithmetic, which 
compares together all kinds of quantities, whatever be 
their valuc. 4. The direct and inverse method of Flux- 
gons, (called on the continent, the dijferentzal and inte- 
gral calculi), which consider magnitudes as divided in- 
to tio kinds, constant and variable, the variable magni- 
tudes being generated by motion ; and which deter- 
mines the value of quantitics from the velocities of the 
motions with which they aré generated. Mixed Mathe- 
matics is the application of pure mathematics to certain 
established physical principles, and comprehends all the 
physico-mathematical sciences, namely, 1. Mechanics ; 
2. Hydrodynamics ; 3. Optics ; 4. Astronomy ; 5. A- 
coustics ; 6. Electricity ; and, 7. Magnetism. The hi- 
story of these various branches of science having been 
given at full length, we shall at present direct the at- 
zeution of the reader to the origin and progress of pure 


‘mathematics. 


2. In attempting to discover the origin of arithmetic 
Vou. XI. Part I, 


and geometry, it would be a fruitless task to conduct 


the reader into those ages of fable which preceded the 


records of authentic history. Our means of informa- 
tion upon this subject are extremely limited and im- 
perfect ; and it would but ill accord with the dignity 
of a science whose principles and conclusions are alike 
ae to found its history upon conjecture and 
able. 


ists. 


But notwithstanding this obscurity in which py. <5. 


the early history of the sciences is enveloped, one thing ences ori-. 
appears certain, that arithmetic and geometry, aud some ginated in 
of the physical sciences, had made considerable progress Egypt. 


in Egypt, when the mysteries and the theology of that 
favoured kingdom were transplanted into Greece. It 
is highly probable that much natural and moral know- 
ledge was taught in the Eleusinian and Dionysian my- 
steries, which the Grecks borrowed from the Egyptians, 
and that several of the Grecian philosophers were in- 
duced by this circumstance to travel into Egypt, in 
search of those higher degrees of knowledge, which an 
acquaintance with the Egyptian mysteries had taught 


them to anticipate. We accordingly find Thales and ,’ 
Pp By A. C. 64¢. 


Pythagoras successively under the tuition of the Egyp-A. C. 590. 


tian priests, and returning into Greece loaded with the 
intellectual treasures of Egypt. By the establishment 


of the Ionian sehocl at Miletus, Thales instructed his Discoveries 


countrymen m the knowledge which he had reccived, of Thales. 


and gave birth to that spirit of investigation and dis- 
covery with which his followers were inspired. He 
taught them the method of ascertaining the height of 
the pyramids of Memphis by the length of their 
shadows ; and there is reason to belicve that hc was the 

i) first 


to 


first who employed the circumference of a cirele for the 
meusuration of angles. ‘Lhat he was the author of 
ercater discoveries, which have been either lost or 
ascribed to others, there can he little douht 5 but these 


are the only facts in the history ef Thales which time 


has spared. 

Discoveries 3. The science of arithmetie was one of the chief 

of Pytha- Lranches of the Pythagorean diseiplinc. Pythagoras 

wei attached several mysterious virtues to certain combina- 
tions of numbers. He swore by four, which lic regard- 
cd as the chef of numbers. In the number three he 
supposed many wonderful properties to exist ; and he 
regarded a knowledge of arithmetic as the chief good. 
But of all Pythagoras’s discoveries in arithmetic, nonc 
have reached our times but his multiplication table. In 
geomctry, however, the philosopher of Samos seems to 
have becn more successful. The discovery of the cc- 
lebrated proposition which forms the 47th of the first 
book of Euclid’s Elements, that in every right-angled 
triangle the squarc of the side subtending the right 
angle is equal to the sum of the squarcs cf the other 
two sides, has immortalized bis name ; and whether we 
consider the inherent beauty of the proposition, or the 
extent of its application in the mathematical sciences, 
we cannot fail to class it among the most important 
truths in geometry. From this proposition its author 
concluded that the diagonal of a square is incommen- 
surate to its side; and this gave occasion to the dis- 
covery of scveral general properties of other incom- 
mensurate lines and numbers. 

4. In the time which elapsed between the birth of Py- 
thagoras and the destruetion of the Alexandrian school, 
the mathematical sciences were, cultivated with great 
ardour and success. Many of the elementary propositions 
of geometry were discovered during this period ; but 
history does not enable us to refer each discovery to its 
proper author. The method of letting fall a perpendi- 
cular upon a right hne from a given point (Euclid, B. 1. 
prop. x1.) ;—-of dividing an angle into two equal parts, 
(Euclid, B. I. prop. ix.) ; and of making an angle cqual 

; _ toa given angle, (Euclid, B. I. prop. xxiii.) were in- 
Discoveries vented by Oenopidus of Chios. About the same time 


of Oenopi- - aa : 
dusand Ze- “nodorus, some of whose writings have been preserved 


nodorus. by Theon in his commentary on Ptolemy, demonstrated, 
in opposition to the opinion then entertained, that iso- 
perimctrical figures have equal arcas. Coeval with this 
discovery was the theory of regular bodies, for which 
we are indebted to the Pythagorean school. 

The cele- 5, About this time the celebrated problem of the du- 

Ls aaah plication of the cube began to occupy the attention of 


duplication the Greek geometers. In this problem it was required 
of the cube to construct a cube whose solid content should be 


proposed double that of a given cube; and the assistance of no 
aot me °*s- other instrument but the rule and compasscs was to he 


employed. The origin of this problem has becn a- 
seribed hy tradition to a demand of one of the Grecian 
deities. The Athenians having offered some affront to 
Apollo, were afHlicted with a dreadful pestilence ; and 
upon consuiting the oracle at Delos, received for an- 
swer, Double the altar of Apollo. The altar alluded to 
happened to be cubical; and the problem, supposed to 
be of dwine origin, was investigated with ardour by the 
Greek geometers, though it afterwards baffled all their 
acuteness. ‘The solution of this difficulty was attempt- 
A. C. 450. ed by Hippocrates of Chios. - He discovered, that if 
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two mean proportionals could be found between the 

side of the given cube, and the double of that side, the 

first of these proportiona!s would be the side of the 

eube sought. In order to effect this, Plato invented an 
instrument composed of two rules, one of which moved 

iN grooves cut in two arms at right angles to the 

other, so as always to continue parallel with it ; but as 

this method was mechanical, and likewise supposed the 
description of a curve of the third order, it did not sa- 

tisfy the ancient geometers. The doctrine of conic Conic sec. 
sections, which was at this time introduced into geo- tions disco. 
metry by Plato, and which was so widely extended as Me by 
to receive the name of the Azgher geumetry, was success- ,_¢, 300% 
fully employed in the problein of douhling the cube. . 
Menechmus found that the two mean proportionals men- 

tioncd by Hippocrates, might be considered as the ordi- 

nates of two conic sections, which being constructed ac- 

cording to the conditions of the problem, would intersect 

one another in two points proper for the solution of the. 
problem. ‘The question having assumed this form, gave 

rise to the theory of gcometrical loci, of which so many 
important applications have becn made. In doubling 

the cube, therefore, we have only to cmploy the instru- 

ments which have been invented for describing the 

conic sections by one continued motion. It was aftcr- 

wards found, that stead of employing two conic scc- 

tions, the prohlem could be solved by the intersection of 

the circle of the parabola. Succeeding gcometcrs cm- 

ployed other curves for this purpose, such as the con- A. C. 2S0. | 
choid of Nicomedes and the cissoid of Diocles, &c. 4: €- 460. 
An uigenious method of finding the two mean propor- 

tionals, without the aid of the conic scctions, was after- A. D. 400. 
wards given by Pappus in his mathematical collections. 

6. Another celebrated problem, to trisect an angle, The trisec- 
was agitated in the school of Plato. It was found that homers 
this problem depended upon principles analogous to those *"8'* 
of the duplication of the cube, and that it could be con- 
structed cithcr by the intersection of two conic sections, 
or by the intersection of a circle with a parahola. 
Without the aid of the conic sections, it was reduced to 
this simple proposition :—T'o draw a line to a semicircle 
from a given point, which line shall cut its circumfer- 
ence, and the prolongation of the diameter that forms 
its hase, so that the part of the line comprehended be- 
tween the two points of intersection shall be equal to 
the radius. From this proposition several casy Construc- 
tions may be derived. Dinostratus of the Platonic 
school, and the cotemporary of Menechmus, invented a 
curve by which the preccding problem might be solved. 

It had the advantage also of giving the multiplication of 
au angle, and the quadrature of the circle, from which 
it derived the name of quadratrix. 

7. While Hippocrates of Chios was paving the way Hippo- 
far the method of doubling the cube, which was after. cttes's 
wards given by Pappus, he distinguished himself by thie -. “al 
quadrature of the lunule of the cirele; and had from) 
this circumstance the honour of being the first who found 
a curvilineal area cqual to a space bounded by right. 
lines. He was likewise the author of Elements of 
Geometry, a work, which, though highly approved of by 
his cotemporaries, has shared’ the same fate with some 
of the most valuable productions of antiquity. 

8. After the conic sections had been introduced into: 
geometry by Plato, they received many important ad- 
ditions trom Eudoxus, Menechmus, and Aristeus. The 

latter 


©. 380. latter of these philosophers wrote five books on conic 
sections, which, unfortunately for science, have not 
. C. 300. reached our times. : 

g. About this time appeared Euclid’s Elements of 
Geometry, a work which has been employed for 2000 
years in teaching the principles of mathematics, and 
which is still reckoned the most complete work upon the 
subject. Peter Ramus has aseribed to Theon both the pro- 
positions and the demonstrations in Euchd. It has been 
the opinion of others that the propositions belong to 
Euclid, and the demonstrations to ‘Theon, while others 
have given to Euclid the honour of both. It seems most 
probable, however, that Euclid merely collected and ar- 
ranged the geometrical knowledge of the ancients, and 
that he supplied many new propositions in order to form 
that chain of reasoning which runs through his ele- 
meuts. This great work of the Greek gcometer con- 
sists of fifteen books: the eleven first books contain the 
elements of pure geoimctry, and the rest contain the 
general theory of ratios, and the leading properties of 
eommensurate and incommensurate numbers. | 
Yiscoverjes 10: Archimedes, the greatest geometer among the an- 
fArchi- cients, flourished about half a eentury after Euclid. 
nedes. § He was the first who found the ratio between the dia- 
\ €. 250. meter of a eircle and its circumference 5 and, by a me- 
| thod of approximation, he determined this ratio to be as 
7 to 22. This result was obtained by taking an arithme- 
tical mean between the perimeters of the inscribed and 
circumscribed polygon, and is sufficicutly accurate for 
every practical purpose. Many attempts have since 
been made to assign the precise ratio of the cireumfer- 
ence of a circle to its diameter 3 but in the present state 
of geometry this problem does not seem to admit of a 
solution. ‘The limits of this article will not permit us 
to cnlarge upon the discoveries of the philosopher of 
Syracusc. We can only state, that he discovered the 
superficies of a sphere to be equal to the convex surface 
or the circumseribed cylinder, or to the area of four of 
its great cireles, and that the solidity of the sphere is 
to that of the cylinder as 3 to 2. He discovered that 
the solidity of the paraboloid is one half that of the eir- 
cumscribed cylinder, and that the area of the parabola 
is two thirds that of the cireumscribed rectangle; and 
he was the first who pointed out the method of drawing 
tangents and forming spirals. These diseoveries are 
contained in his works on the dimension of the circle, 
on the sphere and cylinder, on conoids and spheroids, 
and on spiral lines. Archimedes was so fond of his 
discovery of the proportion between the solidity of the 
sphere and that of the cylinder, that he ordered to be 
placed upon his tomb a. splicre inscribed in a cylinder, 
and likewise the numbers which express the ratio of 
these solids. 

IDiscoveries II. While geometry was thus advancing with sueh 
‘of Apollo- rapid steps, Apollonius Pergzeus, so called from being 
nius, born at Perga in Pamphylia, followed in the steps of 
j2. C. 200. Archimedes, and widely extended the boundaries of 
the science. In addition to several mathematical works, 
which are now lost, Apollonius wrote a treatise on the 
theory of the conic sections, which contains all their 
properties with relation to then axes, their diameters, 
end their tangents. He demonstrated the celebrated 
theorem, that the parallelogram described abeut the 
two conjugate diameters of an ellipse or hyperbola 1s 


‘lements of 
| ‘aclid. 
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equal to the rectangle described round the two axés, 

and that the sum or difference of the squares of the two 

conjugate diameters are equal to the sum or difference 

of the squarcs of the two axes. In his fifth book he de- 

termines the greatest and the least lines that can be 

drawn to the circumfercnces of the conic sections from 

a given point, whether this point is situated in or out 

of the axis. ‘This work, which contains everywhere 

the dcepest marks of an inventive genius, procured for 

its author the appellation of the Great Geometer. ‘ 
r2. There is some reason to believe, that the Egyp- Menclaus 

tians were a little acquainted with plane trigonometry ; "tes on 

aud there can be no doubt that it was known to the Spherical 

Greeks. Spherical trigonometry, which is a more diffi- a a 

cult part of geometry, does not seem to have made any 

progress till the time of Menelaus, an excellent geo- 

mctrician and astronomer. In his work on spherical 


triaugles, he gives the method of constructing them, 


and of resolving most of the eases which were necessary 
in the ancient astronomy. An introduction to sphe-Theodo- 
rical trigonometry had already been given to the world stus’s sphe- 
by Theodosius in his Treatise on Spherics, where he’. 

ry ° ° . ° A. c. 60. 
examines the relative properties of different circles 


formed by cutting a sphere in all directions. 


13. Though the Greeks had made great progress in Progress of 
the scieuce of gcometry, they do uot seem to have analysis. 
hitherto considered quantity in its general or abstract 
state. In the writings of Plato we can discover some- 
thing like traces of geometrical analysis; and in the 
seventh proposition of Archimedes’s work on the sphere 
and the cylinder, these traces are more distinctly mark- 
ed. He reasons about unknown magnitudes as if they 
were known, and he finally arrives at an analogy, which, 
when put into the language of algebra, gives an equa- 
tion of the third degree, which leads to the: solution of 
the problem. ; 

14. It was reserved, however, for Diophantus to lay The analy- 
the foundation of the modern analysis, by his invention®’s of inde- 
of the analysis of indeterminate problems ; for the me- a naw 
thod which he employed in the resolution of these pro- invented by 
blems has a striking analogy to the present mode of re- Diophan- 
solving equations of the rst and 2d degrees. He was tus. 
likewise the author of thirteen books on arithmetic, sc-“+ D. 350. 
veral of whielt are now lost. The works of Diophantus 
were honoured with a commentary by the beautiful and 
learned Hypatia, the daughter of Theon. The same A. D. 410. 
fanaticism which led to the murder of this accomplished 
female was probably the canse that her works have not 
descended to posterity. 

15. Near the end of the fourth century of the Chris- Mathema- 
tian cra, Pappus of Alexandria published his mathe- tical collec- 
matical collcetions, a work which, besides many new lo = 
propositions of his own, contains the most valuable pro- —_— 
ductions of aneient geometry. Out of the eight books. D. qoo. 
of which this work consisted, two have been lost ; the 
rest arc occupied with questions in geometry, astrono- 
my, and mechanics. 

16. Dioeles, whom we have already had occasion to Discoveries 
mention as the inventor of the cissoid, discovered the of Diceles. 
solution of a problem proposed by Arehimedes, viz. to 
cut a sphere by a plane in a given ratio. The solution 
of Diocles has been conveyed to us by Eutocius, who 
wrote commentaries ou some of the works of Archi- 
medes and Apollonius, ch D. 520. About. the aa 


. 
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and Sere- of Diocles flourished Serenys, who wrote two books on 
nus. the cylinder and conc, which have been published at the 
end of Hallcy’s edition of Apollonius. 


Labours of | 17- Geometry was likewise indebted to Proclus, ‘the 


Proclus. head of: the Platonic school at Athens, not only from his 

A. D. 509. patronage of men of science, but his commentary on the 
first book of Euclid. Mathematics were also cultivat- 
by Narinus, the author of the Introduction to Euclid’s 
Data ;—by Isidorns of Miletus, who was a disciple of 
Proclus, and by Hero the younger, whose work, en- 
titled Geodesia, contains the method of determining the 
area of a triangle from its three sides. 

Destruc- 18. While the mathematical sciences were thus flou- 

tion of the yjshing in Grecce, and. were so successfully cultivated 

ane by the philosophers of the Alexandrian school, their very 

brary. existence was thrcatened by one of those great revolu- 


tions with which the world has been convulsed. ‘The 
dreadful ravages which were committed by the succes- 
sors of Mahomet in Egypt, Persia, and Syria, the de- 
struction of the Alexandrian library by the caliph 
Omar, and the dispersion of a number of those illustrious 
men who had flocked to.Alexandria as the cultivators 
of science, gave a.deadly blow to the progress of geo- 
metry. When the fanaticism of the Mahometan reli- 
gion, however, had subsided, and the termination of 
war had turned the minds of the Arabs to the pursuits 
of peace, the arts and sciences engaged their affection, 
and they began to kindle those very intellectual lights 
which they had so assiduously endeavoured to extinguish. 
The works of the Grcek geometers were studied with 
carc 3 and the arts and sciences reviving under the aus- 
pices of the Arabs, were communicated in a more ad- 
vanced condition to the other nations of the world. 

rg. The system of arithmetical. notation at present 
adopted in every civilized country, had its origin among 
the Arabs. ‘Their system of arithmetic. was made known 
to Europe by the famous Gerbert, afterwards Pope Syl- 
vester II. who travelled into Spain when it was under 
the dominion of tliat nation.. 

20. The invention of algcbra has been ascribed to the 
Arabs by Cardan and’ Wallis, from the circumstance of 
their using the words square,. cube, quadrato-quadra- 
tum, &c. instead of the 2d, 3d, 4th, &c. powers as 
employed by Diophantus. But whatever truth there 
inay be in tlus supposition, it appears that they were 
able to resolve cubic, and even biquadratic cquations, 
us there is in the Leyden library, an Arabic MS. en- 
titled “ The Algebra of Cubic quations, or the Solu- 
tion of Solid Problems.” 

21. The various works of the Greek gcometers. were 


Revival of 
science. 


A.D. 960. 


Progress of 


the Arabs translated by the Arabs, and it is through the medium 
a of an Arabic version, that the fifth and sixth books of 


Apollonius have descended to our times. Mahomet Ben 
Musa, the anthor of a work on Plane and Spherical 
Figures, and Geber Ben Aphla, who wrote a commen- 
tary on Plato, gave a new form to the plane and spheri- 
cal trigonometry of the ancients. By reducing the 
theory of triangles to a few. prepositions, and by substi- 
tuting, instead of the chords of double ares, the sines of 
the arcs themselves, they simplihed this important branch 
of geometry, and contributed greatly to the abridge- 
ment of astronomical calculation. A treatise on the 
art of surveying was likewise written by Mahomet of 
Bagdad. 7 

22, After the destruction of the Alexandrian school 


opposite signs. 


founded by Lagus, one of the successors of Alexander, 

the dispersed.Greeks continued for a while to cultivate 4 

their favourite sciences, and exhibited some marks of 

that.genius which had‘inspired their feretathers. ‘Lhe nfoscho. 

magto squares were invented. by Moschopulos, a disco- pulos’s dis. 

very more remarkable for its ingenuity than for its overy of 
or . . . . the magic 

practical use, The samesubject wasafterwards treated .ouares, 

by Cornelius. Agrippa in. his work on occult philoso- 

phy; by Bachet de, Meziria_, a learned algebraist, 

about the beginning of the 17tn century, and in later 

times by Frenicle de Bessi, M. Poignard of Brussels, 

De la Hire, and Sauvcur- 

23. The.science of pure mathematics advanced with Algebra in. 
a doubtful pace during the 13th, 14th, and 1 5th centu- troduced 
ries. ‘The algebra of the Arabians was introduced in- ayes ~~ , 
to Italy by Leonard of Pisa, who, in the conrse of his ¢} pics o 
commercial speculations in the east, had considerable 1202, 1228 
intercourse. with the Arabs. A work on the Plani 
splicre, and teu books on arithmetic, were written by 
Jordanus Nemorarius. ‘The Elements of Euclid were A.D. 123¢. 
translated by Campanus of Novara. A work on alge-A.D. 1250. 
bra, entitled Swamma de Artthmetica, Geometria, Pro- 
portione.et Proportionalitate, was published by Lucas 
Paceioli ; and about the samc time appeared Regiomon- 
tanus’s treatise on trigonometry, which contains the me- 
thod of resolving spherical triangles in gencral, when A.D. 1494, 
the three angles or three sides are known. 

24. During the 16th century, algebra and gcometry 
advanced with rapidity, and received many new disca- | 
veries from the Italian philosophers. The formula for A, D. 15054 
the solution of equatious of the third degrce was dis-4-D- 153 
covered by Scipio Ferri professor of mathematics at 
Bologna, and perhaps by Nicholas Tartalea of Brescia ; 
and equations of the fourth order were resolved by 
Lewis Ferrari, the disciple-of Hieronymus Cardan of 
Bononia. ‘This last mathematician published nine books 
of arithmetic in 15393 and in 1545, he addcd a tenth, 
containing the doctrine of cubic equations which he had 
received in secrecy from ‘Tartalea, but which he had 
so improved as to render them in some measure his own. 

The common rule for solving cubic equations still gocs 
by the name of Cardan’s Rule. 

25. [he irreducible case in cubie cquations was suc- Discoveries | 
cessfully illustrated by Raphael Bombelli of Bologna. of Bombel- — 
He has shown in his algebra, what was then considered a D | 

: 4 .D. 154m 
as a paradox, that the parts of the formula which repre- 
sents each root. in the irreducible casc, form, when taken 
together, a real result.; but the paradox vanished when 
it was scen from the demonstration of: Bombelli that. the 
imaginary quantitics contained in‘the two numbers of 
the formula necessarily destroyed cach other by their 
About this time Maurolyeus, a Sici- Qabours of 
lian mathematician, discovcred the method of summing Mauroly-_ 
up several serieses of numbers, such as the series 1, 2, CUS . 
B14) dics ay 4, 9, 16, &c. and the series of triangu- yoy 98 
lar numbers, I, 3, 6, 10, 15, 21, &e. ae 

26. ‘The scicnce of analysis is under great obligations piscoveries 
to l'rancis. Vieta, a native of France. He introduced of Vieta. 
the present: modc of notation, called /teral, by employ- Born 154¢ 
ing the letters of the alphabet to represent indefinite Died 1693+ 
given quantities ; and we are also indebted to him for 
the method. of transforming one cquaticn into another, 
whose roots are greater or less than those of the origi- 
nal cquation by a given quantity; for the method of . 
multiplying or dividing their rects by any given — 
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ber, of depriving equations of the second term, and of 
frecing them from fractienal coefficients. ‘The method 
which he has given for resolving equations of the third 
and fourth degree is also ncw and ingenious, and his 
mode of obtaining an approximate solution of equations 
of every order is entitled to still higher praise. We 
are also indebted to Wieta for the theory of angular 
sections, the object of which is to find the general ex- 
pressions of the chords or sincs for a scries of arcs that 

arc multiples of each other. 
Yogarithms 27 While analysis was making such progress on the 
nvented by continent, Baron Napier of Merchiston in Scotland was 
3aron Na- bringing to perfection his illustrious discovery of the /o- 
so — gurithms, a set of artificial numbers, by which the most 
vied am tedious operations in multiplication and division may be 
; performed merely by addition and subtraction. ‘Lhis 
discovery was published at Edinburgh in 1614 im’ Ins 
work entitled Logarithmorum Canonis Descriptio, seu 
Arithmetica Supputationum Mirabilis Abbreviatio. It 
is well known that there is such a correspondence be- 
tween every arithmetical and gcometrical progression, 
ViZ. + I, 2, 35 45 5s ow 
I, 2, 4; 8, 16, 32, 64, § 
the geometrical progression may be multiplied or divided 
| by merely adding or subtracting the corresponding 
4 terms of the arithmetical progression ; thus the product 
| of four and cight may be found by taking the sum of 
the corresponding terms in the arithmetical progression, 
q viz. 2 and 3, for their sum 5 points out 32 as the pro- 
l duct of {4 and 8. The numbers 0, 1, 2, 3, &c. are 
therefore the logarithms of 1, 2, 4, 8, &c. The 
choice of the two progressions being altogether arbi- 
trary, Baron Napier took the arithmetical progression 
which we have given above, and made the term 0 cor- 
respond with the unit of the gcometrical progression, 
which te regulated in such a manner that when its 
terms are represented by the abscissze of an equilateral 
hyperbola in which the first absciss and the first. ordi- 
nate are each equal to 1, the logarithms are represent- 
ed by the hyperbolic spaces. lt consequence, however, 
of the inconvenience of this geometrical progression, 
Baron Napier, after consulting upon the subject with 
Henry Briggs of Gresham College, substituted the de- 
cuple progression, 1, 10, 100, 1000, of which o, 1, 2, 
3, 4, &c. are the logarithms. Nothing new remained 
but to construct tables of logarithms, by finding the lo- 
garithms of the intermediate numbers between the terms 


that any terms of 


Tables of 
logarithms 
computed. 
by Mr 
Briggs. 


q 


“ALD. 1618, of the deeuple progression. Napicr, however, died be- 


fore he was able to calculate these tables 5 but his loss 
was in some measure supplied by Mr Briggs, whoapplied 
himself with zeal to this arduous task, and published in 
1618 a table of the logarithms of all numbers from 1 to 
1000. In 1624 he published another table containing 
the logarithms from 1000 to 20,090, and from 90,000 
to 100,000. The defects in Briggs’s tables were filled 
up by his friends Gellibrand and Hadrian Vlacq, who 
| also published new tables containing the logarithms of 
sines, tangents, &c. for go degrees. 

28. During the time when Napier and Briggs were 
ef Harriot doing honour to their country by completing the system 


Born 1560. ef logarithms, aleebra was making great’ progress in 


t : : : 
Died 1621. the hands of our countryman Harriot. 


His Artis ana- 
lytice Praxis, which appeared in 1620, contains, along 
with the discoveries of its author, a complete view of 
the state of algebra. He simplified the notation by 


3 


Peay 


substituting small letters instead of the capitals introde- 
ced by Vieta; and he was the first who showed that 
every equation beyond the first degree may be consider- 
ed as produced by the mult)plication of as many simple 
equations as there are units in the exponent of the high- 
est power of the unknown quantity. From this he de- 
duced the relation which exists between the roots of 
an equation, and the coefficients of the terms of whieh 
it consists. 

29. About the same time,a forcign author named Fer- Fernel first 
nel, physician to King Llenry LI. of France, had the gives the 
merit of being the first who gave the measure of the ™¢#suTe of 
earth. By reckoning the number of turns made by — = 
coach-wheel fron: Amiens to Paris, till the altitude of 
the polc star was increased one degree, he estimated thie 
length of a degree of the meridian to be 56,746 toises, 
which is wonderfully near the truth. He also wrote a 
work on mathematics, entitled De Proportionibus.— 

About this time it was shown by Peter Metius, a Ger- yrejy, 

man mathematician, that if the diameter of a circle be finds — 

113, its circumference will be 355. ‘This result, so more cov- 

very near the truth, and expressed in so few figures, 7€¢t 2Um- 

has preserved the name of its author. eee - 
3c. The next author, whose labours claim our atten- and Suni 

tion, is the illustrious Descartes. We do not allude to ference of a 

those wild and ingenious speculations by which this i! 

philosopher endeavoured to explain the celestial pheno- Discoveries 

mena; but to these great discoveries with which he hess 

riched the kindred scrences of algebra and geometry. ae 

lJe introduced the present method of marking the horn 1596. 

powers of any quantity by numerical cxponents. He Died 16<0. 

first explained the use of negative roots im equations, 

and showcd that they arc us real and useful as positive 

roots, the only difference between them being founded 

on the different manner in which the corresponding 

quantities are considered. Jic pointed out the method 

of finding the number of positive and negative roots in 

any equation where the roots arc real; and developed 

the method of indeterminates which Victa had obscure- 

ly hinted at. 

31. Though Regiomontanus, Tartalea, and Bombclhi, 
bad resolved several geometrical problems by means of 
algebra, yet the general method of applying geometry 
to algebra was first given by Vieta. It is to Descartes, re extends 
however, that we are indebted for the beautiful and ex- the applica. 
tensive use which he made of his discovery. His me- tion of al- 
thod of representing the nature of curve lines by cqua- — 
tions, and of arranging them in different orders accord- — 
ing to the equations which distinguished them, opened 
a vast field of inquiry to subsequent mathematicians ; 
and his methods of constructing curves of double cur- 
vature, and of drawing tangents to curve lines, have 
contributed much to tbe progress of geometry. ‘The 
inverse method of tangents, which it was reserved for 
the fluxionary calculus to bring to perfection, originated 
at this time in a problem which Florimundus de Beaune 
proposed to Deseartes.. It was required to construct 44. N. 1645 
curve in which the ratio of the ordinate and subtangent j 
should be the same as that of a given line to the por- 
tion of the ordinate included betwcen the curve anda 
line inclincd at a given angle. The curve was con- 
structed by Descartes, and several of its properties de- 
tected, but hc was unable to accomplish the. complete 4. p, r6<x, 
solution of the problem. These discoveries of Descartes . 
were studied and improved by his suecessors, among 

whons 


whom we may ftumber the celebrated Hudde, who 
published in Schooten’s commentary on the geometry of 
Descartes, an excellent method of detcrmining if an 
equation of any order contains several equal roots, and 
‘of discovering the roots which it contains. 


Disco- 32. The celebrated Paseal, who was equally distin- 
veries of guished by his literary and his scientific acquircments, 
Pascal. —_ extended the boundaries of analysis by the invention of 
Born 1623. 


Died 1662, Ms arithmetical triangle. By means of arbitrary num- 
bers placed at the vertex of the triangle, he forms all 
the figurate numbers in succession, and determines the 
ratio between the numbers of any two cases, and thic va- 
rious sums resulting from the addition of all the numbers 
of one rank taken in any possible direction. ‘This in- 
genious invention gave rise to the calculation of proba- 
bilities in the theory of games of chance, and formed 
the foundation of an excellent treatise of Huygens, en- 
titled De Ratrocinits in Ludo Alea, published in 1657. 

33- Several curious propertics of numbers were xt the 


Disco- m _ q 

veries of same time discovered by Fermat at Toulouse. In the 
Fermat. theory of prime numbers, particularly, which had first 
‘Born 1590. 


been considered by Eratosthencs, Fermat made great 
Died 1663. ,. . : : —! . ; 
discoveries; and in the doctrine of indeterminatc pro- 
blems, he seenis to have becu deeply versed, having re- 
_ published the arithmetic of Diophantus, and enriched it 
with many valuable notes of his own. Hc invented 
the method of discovering the maxima and minima of 
variable quantitics, which serves to determine the tan- 
gents of geometrical curves, and paved the way for the 
mvention of the fluxionary calculus. 
‘Cavaleri’s 34. Another step towards the discovery of fluxions 
method of was at this time made by Cavaleri in his geometry of 
indivisibles. indivisibles. In this work, which was published in 16 a> 
¥035: its author supposes every plane surface to consist of an 
anfinite number of planes; and he lays it down as an 
axiom, that these infinite sums of lines and surfaces have 
the same ratio when compared with the unit in each 
case as the superficies and solids to be measured. This 
ingenious method was cmployed by Cavaleri in the 
quadrature of the conic sections, and in the curvature of 
solids generated by their revolution ; and m order to 
prove the accuracy of his theory, he deduced the same 
results from different principles. 
The same 35. Problems of a similar kind had been solved by 
subject dis- Fermat and Descartes, and now occupicd the attention 


ape of Roberval. The latter of these mathematicians began 
1634. his investigation of this subject about a year before the 


publication of Cavaleri’s work, and the methods which 
both of them employed were so far the same as to be 
founded on the principles of indivisibles. In the mode, 
however, which Roberval adoptcd, planes and solids 
were considered as composed of an infinite number of 
rectangles, whose altitudes and the thickness of their 
sections were infinitely small.—By means of this method, 
Roberval determined the area of the cycloid, the cen- 
tre of gravity of this area, and the solids formed by its 
revolution on its axis and base. He also invented a 
general method for tangents, similar in metaphysical 
principles to that of fluxions, and applicable both to 
mechanical and geometrical curves. By means of this, 
he determined the tangents of the cyeloid; but there 
were some curves wluch resisted its application. Con- 
sidering every curve to be generated by the motion of a 
point, Roberval regarded this point as actcd upon at 
every instant with two velocities ascertained from the 
I 
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nature of the curve. He constructed a parallelogram 
having its sides in the same ratio as the two velocities ; 
and he assumes as a principle, that the direction of the 
tangent must fall on the diagonal, the position of which 
being ascertained, gives the position of the tangent. 

36. In 1644, solutions of the cycloidal problems for- Labours of 
merly resolved by Roberval were published by Torricelli Torricelli, 
as invented by himself. ‘The demonstrations of Roberval !644- 
had been transmitted to Galileo the preceptor of Torri- 
celli, and had also been published in 1637 in Mersen- 
nus’s Universal Harmony. ‘The Italian philosopher was 
consequently accused of plagiarism by Roberval, and 
the charge so deeply affected his mind as to bring him 
prematurely to the grave. It is obvious, however, 
from the demonstrations of Torricelli, that he had never 
seen those of Roberval, and that he was far from merit- 
ing that cruel accusation which deprived science of onc 
of its brightest ornaments. 

37- The cycloid having attracted the noticc of geo- Farther 

meters from the number and singularity of its properties, discoveries 
the celebrated Pascal proposed to them a variety of new Pascal. 
problems relative to this curve, and offered prizes for 105°: 
their solution. ‘These problems required the area of any 
cycloidal segment, the centre of gravity of that segment, 
the solids, and the centres ef gravity of the solids, which 
are gencrated either by a whole revolution, a half or a 
quarter of a revolution of this segment round an abscissa 
or an ordinate. ‘The resolution of these problems was 
attempted by Huygens, Sluzc, Sir Christopher Wren, 
Fermat, and Roberval. Sluzc discovered an ingenious 
method of finding the area of the curve. Huygens 
squared the segment comprised between the vertex, and 
as far as a fourth of the diameter of the gencrating 
circle; and Sir Christopher Wren ascertained the len gth 
of the cycloidal arc included between the vertex and 
the ordinate, the centre of gravity of this arc, and the 
surfaces of the solids generated during its revolution. 
These attempts were not considered by their authors as 
solutions of Pascal’s problems, and therefore they did 
not lay claim to his prize. Our countryman Wallis, 
however, and Lallouere a Jesuit, gave in a solution of 
all the problems, and thought themselves entitled to 
the proffered reward. In the methods employed by 
these mathematicians, Pascal detected several sources 
of error ; and it was reserved for that great genius to 
furnish a complete solution of his own problems. Ex- 
tending his investigations to curtate and prolate cycloids, 
he proved that the length of these curves depends on 
the rectification of the ellipse, and assigned in each case 
the axis of the ellipse. From this method he deduccd 
this curious theorem, that if two cycloids, the one curtate 
and the other prolate, be such, that the base of the one 
is equal to the circumference of the circle by which the 
other is generated, the length of these two cycloids will 
be equal. | 

38. While these discoveries were making on the con- Latour of 
tinent, the friends of science in Britain were actively Wallis. 
employed in promoting its advancement. In 1655, 1655. 
Wallis published his Arvthmetica Irfinttorum, a work of 
great genius. Hc attempted to determine by the sum- 
mation of infinite serics, the cuadrature of curves, and 1682 
the curvature of solids, subjects which were afterwards 
investigated in a different manner by Ishmael Bulial- 
dus. By Wallis’s methed, curves were squared when ° 
their ordinates are expresscd by one term, and when 

their 


their ordinates were complex quantities raised to en- 
tire and positive powers, these ordinates were resolved 
into scrics, of which each term is a monomial. Wallis 
attempted to extend his theory to curves whose ordi- 
nates were complex and radical, by attempting to in- 
terpolate the series of thc former kind with a new sc- 
| ries ; but he was unsuccessful. 
Yiscoveries 39, It was left to Newton toremove this difhculty. He 
' Newton solyed the problem in a more dircct and simple manner 
by the aid of his new formula for expanding mto an in- 
finite scriesany power of a binomial, whether its exponent 
was positive or ncgative, an integer or a fraction. Al- 
gebra is also indcbted to this illustrious mathematician 
for a simple and extensive mcthod of resolving an equa- 
tionintocommcensurable factors; fora method of summing 
up the powers of the roots of an equation, of extracting 
the roots of quantitics partly commensurable, and partly 
incommensurable, and of finding by approximation the 
roots of literal and numerical equations of all orders. 
ord 40. About this time, William Lord Brouncker, in at- 
trouneker tempting to demonstrate an expression of Wallis on the 
iscovers magnitude of the circle, discovered the theory of con- 
ontinued |. . r ° . | 
factions, ‘tinued fractions. When an irreducible fraetion is ex- 
Sorn 1620. presscd by numbers too great and complicated to be 
ied 1684. easily cmployed by the analyst, the method of Lord 
Brouncker enables us to substitute an expression much 
more simple and nearly equivalent. ‘This theory, 
which enables us to find a very accurate relation be- 
tween the diameter and circumference of the circle, 
: Opera Was employed by Huygens * in the calculation of his 
2osthuma, planctary automaton, for representing the motions of 
om. ii. sud the solar system, and was enlarged and improved by 
a other celebrated geometers. Lord Brouncker had like- 
wise the merit of discovering an infinite series to repre- 
sent the area of the hyperbola. ‘The same discovery 
was made by Nicholas Mercator, who published it in 
his Logarithmotechnia in 1668. 
tabours of 41+ Lhe subject of infinite series received considerable 
fames Gre-addition from Mr James Gregory. He was the first who 
sory. gave the tangent and secant in terms of the arc, and, 
inversely, the arc in terms of the tangent and secant. 
He constructed series for finding directly the logarithm 
of the tangent and secant from the valnc of the arc, and 
the logarithm of the arc from that of the tangent and 
secant; and he applied this theory of infinite series to 
the rectification of the ellipsis and hyperbola. 
Labours of | 42. The differential triangle invented by the learned 
Ur Barrow. Dr Barrow, for drawing tangents to curves, may be re- 
garded as another contribution towards the invention of 
fluxions. This triangle has for its sides the element of 
the curve and those of the absciss and ordinate, and 
those sides are treated as quantities infinitely small. 
Theoryof 43. The doetrine of evolutes had been slightly touehed: 
yolutesdis-upon by Apollonius. It remained, however, for the 
mele! illustrious Huygens to bring it to perfection. His 
1643, theory of cvolutes is contained in his Horologium Oscil- 
, latorium, published in 1673, and may be regarded as 
) one of the finest discoveries in geometry. When any 
curve is given, Huygens has pointed out the method of 
constructing a second curve, by drawing a series of per- 
pendiculars to the first, which are tangents to the sc- 
cond; and of finding the first curve from the second. 
¥'rom this principle he deduces several theorems on tlic 
rectification of curves; and that remarkable property 
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of the cycloid, in which an equal and similar cycloid is 
produced by evolution. 

44. In contemplating the progress of analysis from History of 
the beginning of the 17th century, to the invention ot the discove.- 
fluxions, we cannot fail to perceive the principles “> 
that calculus gradually unfolding themselves to view. 
The human mind seemed to advance with rapidity to- 
wards that great discovery ; and it is by no means un- 
likely that it would soon have arrived at the doctrine of 
fluxions, eveu if the superior genius of Newton had not 
accelerated its progress. In Cavalerius’s Geometria 
Indivistbilium, we perceive the germ of the infinitesi- 
mal calculus; and the method of Roberval for finding 
the tangents of curves, bears a striking analogy to the 
metaphysics of the fluxionary calculus. It was the 
glory of Newton, howcver, to invent and illustrate the 
method of fluxions ; and the obseure hints which he re- 
ccived from preceding mathematicians, do not in the 
least detract from the merit of our illustrious country- 
man. 

45. On the claims of Leibnitz as a second inventor General rex 
of fluxions, and the illiberal violence with which they maris on 
have been urged by foreign mathematicians, we would the dispute 
wish to speak with delicacy and moderation. Who that .. 
can appreciate the discoveries of that celebrated mathe- 5na peib-. 
matician, or is acquainted with that penetrating genius nitz. 
which threw light on every department of human 
knowledge, would willingly stain his memory with an 
ungracious imputation? The accusation of plagiarism 
is onc of those charges which it is difficult either to 
substantiate or repel, and when directed against a great 
man, ought never, without the clearest evidence, to be 
wantonly preferred or willingly received. If charitable 
sentiments are evcr to be entertained towards others,— 
to what class of beings should they be more cheerfully 
extended than to those who have been the ornaments of 
human nature? If society has agrced to regard as sa- 
cred the failings and excentricities of genius,—when 
ought that reverence to be more strongly excited than 
when we are passing judgment on its mightiest cflorts ? 
Inquiries into the motives and actions of the learned 
ought never to be wantonly indulged. When the ho- 
nonr of our country, or the character of an individual, 
requires such an investigation, a regard to truth, and 
a contempt of national prejudice, should guide the in- 
quiry.— We should procecd with delicacy and forbear- 
ance.—-We should tread lightly even on the ashes of 
genius. It is not uncommon to witness the indulgence 
of malicions pleasure, in detracting from the merits of a 
distinguished character. ‘The assailant raises himself 
for a while to the level of his cnemy, and acquircs 
glory by his fall. But let him remember that the lau- 
rels thus won cannot flourish long. ‘The same public 
opinion which conferred them will tear them from his: 
brow, and consign the accuser to that infamy from 
which the brightest abilities will be insufficient to raise 
him. hc consequences of such conduct have been 
seen in the fall of Torricelli. It was the charges of 
plagiarism, preferred by Roberval, that hurried this 
young and accomplished philosopher to an early 
grave. ¢ 

46. We have been led into these observations by study- 
ing the dispute betwcen the followers of Newton and 
Leibnitz. The claims of the British, as well as those of 

| : the: 


the foreign’ mathematicians, have undoubtedly been too 
high ; and victory rather than truth seems to lave been 
the object of contest. Even the name of Newton has 
not escaped from serious imputations. ‘The immensity 
of the stake for which the different parties contended, 
may perhaps justify the commencement of the dispute ; 
and the hrilliancy of the talents that were called into 
action, may leave us no cause to regret its continuance : 
But nothing can reconcile us to those personal animosi- 
ties in:which the ‘good sense and temper of philosophy 
are lost, and that violence of literary warfare where sci- 
-ence can gain nothing in the combat.—In giving an 
account, therefore, of that intcresting dispute, we shall 
merely give a brief view of the facts that relate to the 
discovery of the higher calculus, and make a few ob- 
servations on the conclusions to which they lead. 


— 47. In the year 1669, a paper of Sir Isaac Newton’s, 
‘publishes entitled De analyst per equationes numero terminorum 


a tract Con-7yfinztas, was communicated by Dr Barrow to Mr Col- 

acne one of the secretaries of the Royal Society. In 

pa eae this paper the author points out a new method of squar- 

ing curves, both when the ‘expression of the ordinate is 

a rational quantity, and when it contains complex ra- 

- dicals, by evolving the expression of the ordinate into 

-an infinite number of simple terms by means of the bino- 

-mial theorem. In a letter from Newton to Collins, 

dated December 10. 1672, there is contained a method 

of drawing tangents to curve lines, without being ob- 

structed by raditals; and in both these works, an ac- 

count of which was circulated on the continent by the 

secretaries of the Royal Society, the principles of the 

fluxional calculus are plainly exhibited; and it is the 

opinion of all the disputants, that those-works at least 

prove, that Newton must have been acquainted with 
the method of fluxions when he composed them. 

48. Leibnitz came to London in 1673, and though 
there is no direct evidence that he saw Newton’s paper 
De Analyst per Equationes, &c. yet it is certain that he 
had seen Sir Isaac’s letter to Collins of 1672 3 and it is 
highly improbable that. such a man as Leihnitz should 
have been ignorant of a paper of Newton’s which had 
been four years in the possession of thc public, and 
which contained discussions at that time iiteresting to 
every mathematician. 

49. A letter from Newton to Oldenhurg, one of the 
secretaries of the Royal Society, dated October 24. 
1676, was communicated*to Leibnitz. This letter 
contains several thcerems without the demonstrations, 
which are founded on the method of fluxions, and 
merely states that they result from the solution of a 
general problem. ‘The enunciation of this problem he 
expresses In a cypher, the meaning of which was, An 
equation containing any number of flowing quantities 
being given, to find the fluxions, and inversely. In re- 
ply to this conmunication, Leibnitz transmitted a let- 
ter to Oldenburg, dated June 21. 1677, where he ex- 
plains the nature of the difierential calculus, and af- 
firms, that he had long employed it for drawing tan- 
gents to curve lines. 

50. The correspondence between Leibnitz and Ol- 


~“Correspon- 
dence be- 
tween 
Acibnitz 
and Olden- 
- burg. 


*“Leibnitz 
sublishes a “ ‘i = : ‘ : 
“ uccount latter, Leibnitz published in the Acta Erudit. Lips. for 


of the diffe- October 1684, the principles of the new analysis, under 
— cal-the title of Nova Methodus pro maximis et minimis, 
MAUS. a 7 . ° ° 

a wtenique tangentibus, que nec fractas, nec trrationales 
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but he gave only its properties and construction without 


demonstration, was given by Leibnitz in 1689, who, 


denburg having been broken off by the death of the | 


~ 


guantitates moratur, et singulare pro ilhs calculus. 
‘This paper contains the method of diflerencing simple, 
fractional, and radical quantities, and the application 
of the calculus to the solution of some physical and geo- 
metrical problems. In 16865, he likewise published two 
small pamphlets on the quadrature of curves, contain- 
ing the principles of the Calculus Summatorius, or the 
Inverse Metiod of Fluxions ; and in 1686 there appear- 
ed another tract by the same author, On the Recon- 
dite Geometry, and the Analysis of Indivisibles and In- 
jfinites, containing the fundamental rule of the integral 
calculus. j 
51. Towards the close of the year 1686, Sir Isaac Newton 
Newton’ gave to the world his illustrious work entitled publishes 
Philosophie Naturahs Principia Mathematica. Some ra hay 
of the most difficult problems in this work are founded a 
on the fluxional calculus ; and it is allowed by Bossut, 
ne of the defenders of Leibnitz, “ that mathcmaticians 
did Newton the justice to acknowledge, that at the 
period when his Przmcipia was published, he was master 
of the method of fluxions to a high degree, at least with 


respect to that part which concerns the quadrature of | 


curves.”” The claim of Leibnitz, as a separate inventor 
of the differential calculus, is evidently allowed by 
Newton himself, when he observes, that Leibnitz had 
communicated to hima method similar to his own for 
drawing tangents, &c. and differing from it only in the 
enunciation and notation. ¢ 

52. Ahout this time, it became fashionable among Leihnitz 
geometers to perplex each other by the proposal of new proposes 
and difficult problems, a practice which powerfully the pro- 
contributed to the progress of mathematics. The dis- >!em of the 

: ‘ a ‘ isochronous 

pute in which Leibnitz was engaged with the Carte- uve: 
sians respecting the measure of active forces, which the 
former supposed to be as the simple velocity, while the 
latter asserted, that they were as the square of the veld- 
city, led him to propose the problem of the isochronous 
curve, or “ to find the curve which a heavy body nwst 
describe equally, in order to approach or recede from 
a horizontal plane in equal timcs.”? This curve was 


found by Huygens to be the second cubic parabola ‘wee a 


Huygens @ 


the demonstrations. 1687. 


The same solution, along with the 
at the same time, proposed to geometers to find the 
paracentric isochronal curve, or the curve in which a 
body would equally approach or recede from a given 
point in equal times. 

53. It was at this time that the two brothers, James James Ber- 
and Jolm Bernouilli, began to display those talents from uouilli also 
which the physical and mathematical sciences received "4s the 
such immense improvements. James was born in 1654, <p 
and died in 17653 and John, who was his pupil, was 
born m 1667, and lived to the advanced age of 68 
years. In 1690, James Bernouilli gave the same so- 
lution of the isochronous curve that had been given by 
Huygens and Leibnitz; and proposed the celebrated 
problem of the catenary curve, which had formerly 
perplexed the ingenuity of Galileo. In two memoirs, r6or. 
published in 1691, he determined, by means of the in- 
verse method of fluxions, the tangents of the parabolic the problem 
spiral, the logarithmic spiral, and the loxedromic curve, of the cate- 
and likewise the quadraturcs of their areas. sia 

54. The problem of the catenary curve having occupied oan i 
the attention of geometcrs, was resolved by Huygens, logous pre 


Leibnitz, blems. 


| 
| 


Solution of 
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Vieibnitz, and Jolm Bernoulli. In these solutions, 
however, the gravity of the catenary eurve was suppo- 
sed to be uniform; but James bernouilli extended the’ 
solution to cases where the weight of the curve varies 
fr-m one point to another, according to a given law. 
From this problem he was also conducted to the deter- 
mination of the curvature of a bended bow, and that of 
anelastic bar fixed at one extremity, and leaded at the 
other with a given weight. In the hopes of eontribut- 
ing to the progress of navigation, the same mathemati- 
cian considered the form of a sail swoln with the wind. 
When the wind, after striking the sail, is not prevented 
{rom escaping, the eurvature of the sail is that of the 
common eatenarian eurve; but when thie sail is suppo- 
sed perfectly flexible, and filled with a fluid pressing 
downwards on itself, as water presses on the sides of a 
vessel, the curve which it forms is one of those denomi- 
nated /intearte@, which is expressed by the same equation 
as the common clastic eurve, where the extensions are 
reckoned proportional to the ferees applied at each point. 


concentrie circles described zbout the given point. In 

this way he obtamed a separate cquation, constructed at 

first by the rectification of the clastie curve, and after- 
wards by the rectification of an algebraie curve. ‘The 1689. 
same problem was solved by John Bernoulli and Leib-- 
nitz. 

59. In 1694, a branch of the new analysis, called the The expo- 
exponential calculus, was invented separately by John Bsmtial cal- 
Bernoulli and Leibnitz. It consists in differencing and oN 
integrating exponential quantities or powers with varia- ed 
ble exponents. To Leibnitz, the priority in point ofand John 
invention eertainly belongs; but Jolin Bernouilli was Bernouilli. 
the first who published the rules and uses of the cal- 
culus. 

60. The marquis |’ Hospital, who, in 1695, had solved The Mar- 
the problem about the curve of equilibration in draw-%s !'Hos- 
bridges, and shewn it to be an epicycloid, published inpiteP ag 
the following ycar his Analysis of Infinites for the un- analysis of 
derstanding of curve lines. In tlus celebrated work, infinites. 
the diffcrential caleulus, or the direct method of flusions, = 


—The same problem was solved in the Journal des 
cavans for 1692, by John Bernouilli; but there 1s 
satisfactory evidence that it was chiefly borrowed from 
his brother James. 

The attention of James Bernouilli was now diree- 


was fully explained and illustrated; and as the know- 
ledge of the higher gcometry had been hitherto con- 
fined to a few, it was now destined to enlighten the dif- 
ferent nations of Europe. | 

61. The methods which were employed by Descartes, 


| Labours oid Jus ' | F : 2 ae 
James Ber- ted to the theory Fermat, &c. for finding the maxima ‘and minima offinds the 


of curves produced by the revolution of Th 
solid ot 


I 


Problem of 


| Viviani 
? 
solved. 


| 


distinguished as the restorer of Aristcus’s conic sections, 
required the solution of the following problem, that 


with four equal windows, with such skill that the re- 
mainder of the hemisphere might be perfectly squared. 


With the aid of the new analysis, Leibnitz and James _ 
Bernouilli immediately found a solution, svhile that of 


THe 


Viviani was founded on the. ancient gcometry. 


‘proved that the problem might be solved, by placing, 


f 

) Eschirn- 
jhausen oll 

1 “caustic 
te 


James Ber- 


noullli at- - 


parallel to the base of the hemisphere, two right cylin- 


ders, the axes of which should pass through the eentres 
of two radii, forming .a diameter -of the cirele of thie 
base, and piercing the dome cach way. 

57. Prior to some of these discussions, the curves call- 


ed caustic, and sometimes Z'schirnhausentan, were dis- ‘ 


covered by Tschirnhausen. These eurves are formed by 


the crossing of the rays of light, when reflected from a 


eurved surface, or refracted ‘through a‘lens so as not to 
meet in a single point. With the assistance of the com- 
mon geometry, ‘I'schirnhausen discovered that they are 


tends to the equal to straight lines when they are formed by geo- 


there cxisted a temple of a hemispherical form, pierced 


aouilli. ene curve upon another. Hc eonsiders one curve rolling quantities, yielded in point of simplicity and generality)... <+ re- 
1692. upon a-given curve, cqual to the first, and immoveable. to that which was derived from the doctrine of fiuxions. sistance. 
lic determines the evolute and the caustic of the epicy-. Another class of problems, however, of the same kind, 
cloid, described by a point of the moving circle, andhe —_|sut more complicated, from their requiring the inverse 
deduees from it other two curves, denominated the azt7- method of fluxions, began now to exercise the ingenuity 
1 | evolute and pericaustic. He found also that the loga- of mathematicians. A problem of this class for finding 
; . 1ithmie spiral was its own evolute, caustic, antievolute, the solid of lcast resistance, was solved by Newton in 
and pericaustic; and that an analogous property, be- the 34th proposition of the 2d book of lis Przncipza. 
| longed to the cyeloid. \ ' _ After having determined the truncated right cone, 
fr 692. 56. About this.time Viviani, an Jtalian geometer, which being moved in a fiuid by the smallest base 


(which is unknown, ) expcriences the least resistance, he 
gave without any demonstration the ratio from which 
might be derived the diflerenttal equation of the curve 
that generates by a revolution of its axis the solid of 
least resistance. A general solution, however, was 
still wanting, till the attention of'geometers was d’- 
rected to the subject by John Bernouilh, «who propo- 
sed, in 1697, the celebrated problem of the Brachy- 
stochronon, or the curve along the concave side of 
which if a heavy body descend, it will pass in the least 
time possible from ‘one point to another, the two points 
not being in the same vertical linc. ‘This problem was 
resolved by Leibnitz, Newton, the marquis de I’ Hospi- 
tal, and James Bernouilli, who demonstrated that the 
curve of quickest descent is a cycloid reversed. ‘This 
result will appear at first surprising, when we consider 
a line to be the shortest distance between two points 5 
but the surprise will cease when we reflect, that in:a 
coneave curve lying between the two given points the 
moving body descends at first in a more yertical direc- 
tion, and therefore acquires a greater velocity ‘than 


same sub- metrical curves, and found out several other. curious when it rolls down an inclined plane. This addition to 

ros properties. By the aid of the higher caleulus, James ° its velocity, consequently, at the commencement of its 

1603. Bernouilli extended these researches, and added greatly path may balance the increase of space through which Dispute be- 
££. twecn 


it has to move. 

-62. At’the close of this discussion, commenced that James and 
celebrated dispute about isoperimetrical problems, Ante 
tween James and John Bernouilli, in which the qualities. in 
of the head were more conspicuous than those of the trical fi. 
- | _ heart. gures. 


_to the theory of eausties produced by refraction. 
58. The problem of the paracentrie isochronal curve, 
proposed by Leibnitz in 1689, was solved by James | 
‘Bernouilli, who took for ordinates parallel straight lines, © 
and for abscissas the chords of an infinite number of . 
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heart. These illustrious characters, conneeted by the 


strongest ties of affinity, were, at the commeneement of | 


their distinguished career, united by the warmest aflec- 
tion. Jchn was initiated by his elder brother into the 
mathematical sciences 5 and a generous emulation, soft- 
ened by friendship in the onc, and gratitude in the 
other, continued for some years to direct their studies, 
and aceelerate their progress. ‘There are few men, 
however, who can support at the same time the charac- 
. The success of the one 
party 13 apt to awaken the envy of the other, and sue- 
cess liself is often the parent of presumption. A foun- 
dation is thus laid for future dissension; and it is a me- 
lancholy faet in the history of learning, that the most 
ardent friendships have been saerificed on the altar of 
literary ambition. Such was the case between the two 
Bernouillis. As soon as John was settled as professor 
of mathematies at Groningen, all friendly intercourse 
between the two brethers was at an end. Regarding 
John as the aggressor, and provoked at the ingratitude 
which he exhibited, his brother James challenged him 
by name to solve the following problems: 1. “To find, 


propesed by arnong all the isoperimetrical curves between given li- 


James to 
John Ber- 
nouilli. 


LIGO. 


mits, such a eurve, that, constructing a second curve, 
the ordinates of which shall be the functions of the or- 
dinates or arcs of the former, the area of the second 
curve shall be a maximum or a minimum.—2. “ To 
find among all the cycloids which a heavy bedy may 
describe in its deseent froma point to a line, the posi- 
tion of which is given, that cycloid which is described 
in the least possible time.””-—A prize of 50 florins was 
promised to John Bernouilli, if, within three months, 
he cugaged to solve these problems, and publish within 
a year legitimate solutions of them. 

63. Ina short time John Bemouilli produced his solu- 
tion and demanded the prize. He suecceded in construe- 
ting the problem of swiftest deseent ; but his solution of 


the other problem was radieally defeetive. This failure 


mortihfed that vamity with whieli he gloried in his ap- 
parent suecess. le acknowledged the mistake in his 
solution, and, with the same imperious tone, transmit- 
ted a new result, and redemanded the prize. This 
new solution, whieh was still defective, drew down the 
wit and ridieule of James Bernouilli, which his bro- 
ther attempted to repel by a torrent of coarse invee- 
tive. 

64. Leibnitz, Newton, and the marquis 1’ Hospital, 
being appointed arbiters in this dispute, James Bernouil- 
li published, in 1700, the formulze of the isoperimetri- 


cal problem, without any demonstration; and John. 


transmitted his solution to the French academy in Fe- 


bruary 1701, on: condition that. it should not be opened 


till his brother’s demonstrations were published. In con- 
sequence of tlns, James Bernouilli published his solu- 
tion in May 1701, in the Acta Exuditorum, under the 
following title, Analysis magni Problematis Isoperime- 
trict, and gained great honour from the skill which it 


f 


displayed. or five years John Bernouilli was silent 


upon the subjeet; but his brother dying in 14705, he 
published his solution.in the Memoirs of the Academy 
for 1706. About 13 years afterwards, John Bernouilli 
having perceived the source of his error, confessed his 
mistake, and pubiished a new solution, not very differ- 
ent from that of his brother, in the Memoirs of the 
Academy for 1718, 


65. In the problem relative to the eyclojd of swiftest 
descent, John Bernoulli obtained a result similar to that 
of his brother, by a very ingenious method, whieh cx- John Ber. 
tended the bounds of the new wnalysis. In his imvesti- Savion a 
gations he employed the synchronous curve, or thatine second 
which cuts a series of similar curves placed in similar problem. 
positions, so that the ares of the latter included between 
a given point aud the synchronous curve, shall be de- ry04. 
scribed by a heavy body in equal times. He demon- 
strated, that of all the cycloids thus intersected, that 
which is cut perpendicularly is described in less time 
than any other terminating equally at the syuchronous 
curve. But being unable to give a gencral solution of 
the problem, he apphed to Leibnitz, who casily resolved 
it, and at that time vented the method of dificrencing 
de curva in curvam. 

66. About a month after the death of the marquis de 
UV Hospital, John Bernouilli declared himself the author 
of a rule given by the marquis in his Analysis of Infinites, 
for finding the value of a fraction, whose numerator 
and, denominator should vanish at the same instant, when 
the variable quantity that enters into it has a certain 
given value. ‘The defence made by the marquis’s 
friends only induced John Bernouilli to make greater 
demands, till he claimed as his own the most important 
parts of the Analysis of Infinites: But it does not ap- 
pear, from an examination of the subject, that there is 
any foundation for his claims. : : 

67. ‘Towards the close of 1704, Sir Isaac Newton pub- 
lished, at the end of his Opties, his Enumeratio linea- 
rum tertic ordinis, and his treatise De Quadratura Cur- 
varum. The first of these papers displays great abili- 
ty; but is founded only on the eommon algebra, and 1704 
the doctrine of series which Newton had brought to 
such perfection. His treatise, De Quadratura Cur- 
varum, contains the resolution of fluxional formulsx, 
with one variable quantity which leads to the qua- 
dgature of eurves. By means of ecrtain serics he ob- 
tains the resolution of several complicated formulz, by 
referring them to such as are more simple ; and these 
series being interrupted in particular cases, give the flu- 
ents in finitc terms. From this several teresting pro- 
positions are deduced, among which is the method of 
resolving rational fractions. In 1711 Newton publish- 
ed lus Alethod of Fluxtons. The object of this work is r71r. 
to determine, by simple algebra, the linear cocfticients 
of an equation that satisfies as many conditions as there 
are cocflicients, and to eonstruct a curve of the parabo- 
lic. kind passing through any number of given points. 
Hence arises a simple method of finding the approxi- 
mate quadrature of eurves, in which a certain number 
of ordinates are determinable. It has been the opinion 
of some able mathematicians, that this treatise contains 
the first prmeiples of the integral caleulus with finite 
differences, afterwards invented by Dr Taylor. A 
posthumous work of Newton’s, entitled The Method Of 1436. 
Llusions, and of Infinite Sertes, was published by Dr : 
Pemberton about nine years after the death of its au- 
thor ; but it docs not contain any new investigations 
which accclerated the progress of the new analysis. 

68. ‘The mathematical sciences were at this time in- Taboteae 
debted to the labours of Manfredi, Parent, and Saurin. Manfredi, 
The former of these geometers published a very able Parent, and 
work, De Constructione E guationum differentialium pri 5 isin 
me gradus. ‘Lo Parent we are indebted for the problem “i 


by 


Newton. 
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by whieh we obtain the ratio between the velecity of the 
power and the weight, for finding the maaimum eect 
of machines; but his reputation was much injured by 
the obscurity of his writings. Saurin was cclebrated for 
his theoretical and practica! knowledge of watchmaking, 
and was the first who elucidated the theory of tangents 
to the multiple points of curves. 
‘Account of 69. While the science of analysis was thus advancing 
— with rapidity, the dispute between Newton and Leib- 
Newton  Mitz began to be agitated among the mathematicians of 
and Leib Europe. These illustrious rivals seemed to have been 
nitz. hitherto contented with sharmg the honour of having in- 
vented the fluxional calculus. But as soon as the prio- 
rity of invention was attributed to Newton, the friends 
of Leibnitz. came forward with eagerness to support the 
claims of their master. 

+o. In a small work on the curve of swiftest descent, 

e+ and the solid of least resistance, published in 1699, INi- 
the disnute Colas Facio de Duillier, an emment Genoese, attribu- 
in favour of ted to Newton the first invention of Fluxions, and hint- 
Newtou. ed, that Leibnitz, as the second inventor, had borrow- 
ed from the English philosopher. Exasperated at this 
improper insinuation, Leibnitz came forward in his own 
defence, and appeals to the admission of Newton in his 
Principia, that neither had borrowed from the other. 
He expressed his conviction, that Facio de Duillier was 
not authorised by Sir Tsaae, to prefer such a charge, 
and threw himself upon the testimony and candour of 
the English geometer. 
i Dr Keill 71. The discussion rested in this situation for several 
makes the years, till our celebrated countryman, Dr Keill, insti- 
samecharge gated by an attack upon Newton in the Leipsic Jour- 
Sonne nal, repeated the same charge against Leibnitz. The 
| ' German philosopher made the same reply as he did to 
his former opponent, and treated Dr S.eill as a young 
man ineapable of judging upon the subject. In 1711, 
Dr Keill addressed a letter to Sir Hans Sloane, secre- 
tary to the Royal Society, and accused Leibnitz of ha- 
ving adopted the differential notation, in order to have 
it believed that he did not borrow his calculus from the 
writings of Newton. 

72. Leibnitz was with reason irritated at this accusation, 
and called upon the Royal Society to interfere in his 
behalf. A committee of that learned body was accord- 
ingly appointed to investigate the subject, and their re- 
port was published in 1712, under the title of Commer- 
crum Epistohicum de Analyst promota. In this report the 
committee maintam that Leibnitz was not the first in- 

ventor, and absolve Dr Keill from all blame in giving the 
a oe. priority of invention to Newton. ‘They were cautions, 
jand report. however, in stating their opmion upon that part of the 
charge in which Leibnitz was accused of plagiarism. 
John Ber- 73. In answer to the arguments advanced in the Com- 
ee re- mercium LEpistolicum, John Bernouilli, the partieular 
| i - friend of Leibnitz, published a letter, in which he has the 
- given inthe assurance to state, that the method of fluxions did not 
Commer. precede the differential calculus, but that it might have 
| cum Epis-taken its rise from it. ‘The reason which he assigns 
tolicum. for this strange assertion is, that the differential calcu- 
lus was published before Newton had introduced an 
uniform algorithm into the method of fluxions. But it 
may as well be maintained that Newton did not dis- 
| cover the theory of universal gravitation, because the 
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attractive force of mountains and of smaller portions of 
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it 
matter was not ascertained till the tinie of Maskelyne 

and Cavendish. ‘The principles of fluxions are allowed 

to have beén discovered before those of the differential 

calculus, and yet the former originated from the latter, 

because the fluxional notation was not given at the same 

time ! 

74. Notwithstanding the ridiculous assertion of Jolin Remarkson 
Bernouilli, it has been admitted by all the foreign ma- the centro- 
thematicians that Newton was the first inventor of the ‘> 
method of fluxions. The point at issue therefore is 
merely this :—did Leibnitz see any of the writings of 
Newton that contained the principles of fluxions beforc 
he published in 1684 his Nova Methodus pro maxinus et 
minimis 2? 'Vhe friends of Leibnitz have adduced some 
presumptive proofs that he had never seen the tieatise 
of Newton de Analyst, nor the letter to Collins, in 
both of whieh the principles of the new calculus were 
to be found; and in order to strengthen their argument, 
they have not scrupled to assert, that the writings al- 
ready mentioned contained but a vague and obscure 
indication of the method of fluxicns, and that Leibnitz. 
might heve perused them without having discovered it. 

This subsidiary argument, however, rests upon the opi- 
nion of individuals ; and the only way of repelling it is 
to give the opinion of an impartial judge. MM. Montu- 
cla, the celebrated historian of the mathematics, who 
being « !renchman, cannet be suspected of partiality 
to the English, has admitted that Newton in his trea- 
tise de Analyst “ has disclosed in a very concise and; 
obscure manner his principles of fluxions,” and “ that 
the suspicion of Leibnitz having seen this work is not 
destitute of probability, for Leibnitz admitted, that in 
his interview with Collins he had seen a part of the 
epistolary correspondence betwcen Newton and_ that 
gentleman.” It is evident therefore that Leibnitz had 
opportunities of being aequainted with the doctrine of 
fluxions, before he had thought of the differential cal- 
culus ; and as he was in London, where Newton’s trea- 
tise was published, and in company with the very men 
to whom the new analysis had been communicated, it is 
very likely that he then acquired some knowledge of the 
subject. In favour of Leibnitz, however, it is but jus- 
tice to say, that the transition from the method of tan- 
gents by Dr Barrow to the differential calculus is so 
simple, that Leibnitz might very easily have perceived 
it; ‘and that the notation of his analysis, the numerous 
applications which he made of it, and the perfection to 
which he carried the integral calculus, are considerable 
proofs that he was innocent of the charge which the 
English have attempted to fix upon his memory. | 

75. In 1708, Remond de Mortmort published a cu- yo. oy 
rious work, entitled the Analysis of Games of Chance, the doc- 
in which the common algebra was applied to the com-trine of 
putation of probabilities, and the estimation of chances. chanae: 
‘Though this work did not contain any great discovery, i Ge 
yet it gave extent to the theory of series, and admir- 
ably illustrated the doctrine of combinations. The 
same subject was afterwards discussed by M. de Moivre, 
a French protestant residing in England, in‘a small 
treatise entitled Mensura Sortis, in which are given the 
elements of the theory of recurrent series, and some very 
ingenious appliéations of it. Another edition was pub- 
lished in English in 1738, under the title of the Doctrine 


of Chances. 
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Lejbnitz 76. A short time before his death, Leibnitz proposed 
proposes to to the English geometers the celebrated problem of or- 
theEnglishthogonal trajectories, whieh was to find the curve that 
ey cuts a series of given eurves at a constant angle, or at 
orthogonal 22 angle varying according to a given law. This pro- 
trajec- blem was put into the hands of Sir Isaac Newton when 
tories. he returned to dinner greatly fatigued, and he brought 
it to an equation before he went to rest. Leibnitz 
being recently dead, John Bernouilli asstimed his place, 
and maintained, that nothing was easier than to bring 
the problem to an equation, and that the solution of the 
problem was not complete till the differential equation 
of the trajectory was resolved. Nicholas Bernouilli, 
the son of John, resolved the particular ease in which 
the intersected eurves are hyperbolas with the same 
centre and the same vertex. James Hermann and Ni- 
cholas Bernouilli, the nephew of John, treated the sub- 
ject by more general methods, which applied to the eases 
in which the intersected curves were geometrical. The 
most complete solution, however, was given by Dr 
Taylor in the Philosophical Transaetions for 1717, 
though it was not sufficiently general, and could not 
apply to some cases capable of resolution. This defect 
was supplied by John Bernouilli, who in the Leipsic 
Transactions for 1718, published a very simple solution, 
embracing all the geometrieal curves, and a great nun- 
ber of the mechanical ones. | 
Integration 77- Duringthese diseussions, several difficult problems 
ofrational on the integration of rational fractions were proposed by 
fractions. jy Taylor, and solved hy John Bernouilli. This sub- 
a jeet, however, had been first discussed by Roger Cotes, 
professor of mathematics at Cambridge, who died in 
1710. In his posthumous work entitled Harmonia 
Labours of Alensurarum, published in 1716, he gave general and 
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Roger convenient formule for the integration of rational frae- 

Cotes, born tions ; and we are indebted to this young geometer for 

7 his method of estimating errors in mixed mathematies, 
for his remarks on the differential method of Newton, 
and for his. celebrated theorem °for resolving certain 
equations. 

Dr Taylor 78+ In. 1715, Dr Taylor published his learned work 


invents theentitled Alethodus tnerementorium directa ct InVEr SQ. 


integral In this work the doctor gives the name of increments 
calculus of oy decrements of variable quantities to the differences, 
finite dif- . a : . 

ferences, Whether finite or infinitely small, of two consecutive 


terms in a series formed after a given law. When the 
differences are infinitely small, their calculus belongs to 
fluxions ; but when they are finite, the method of find- 
ing their relation to the quantities by which they are 
produced forms a new calculus, ealled the integral cal- 
cenlus of finite differences. In eonsequence of this 
work, Dr Taylor was attacked anonymously by John 
Bernoulli, who lavished upon the English geometer 
all that dull abuse, and angry ridicule, which he had 
formerly heaped upon his brother. 

Problem of . 79: Lhe problem of reciprocal trajectories was at this 


reciprocal time proposed by the Bernouillis. This prohlem. re- 


trajecto- quired the eurves which, being construeted in two ov- 

» J G 1° ° ° ° ? ° 6 ° ° @ P 
- _ posite directions in one axis, given in position, and then 
1716. 


moving parallel to one another with unequal velocities, 
Resolved Should perpetually intersect each other at a given angle. 
by Euler, It was long discussed between John Bernouilli and an 
born 1707, anonymous writer, who proved to be Dr Pemberton. 
ed a It was by an elegant solution of this problem that 
a the celebrated Euler began to be distinguished among 
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mathematicians. He was the pupil of John Bernouilli, 
and continued through the whole of his hfe, the friend 
and rival of his son Daniel. The great object of his 
labours was to extend the boundaries of analysis ; and 
before he had reached his 21st year, he published a new 
and general method of resolving ditterential equations 
of the seeond order, subjected to certain conditions. 

80. The common algebra had been applied by Leibnitz Labours of 
and John Bernouilli to determine arcs of the parabola, Car Hage | 
the difference of which is an algebraic quantity, ima-— ~ 
gining that such problems in the case of the ellipse and 
hyperbola resisted the applieation of the new analysis. ! 
The Count de Fagnani, however, applied the integral . 
calculus to the arcs of the ellipsis and hyperbola, and | 
had the honour of explaining this new branch of gco- 
metry. | P=: 

81. In the various problems depending on the analysis Problem of 
of mfimtes, the great difficulty is to resolve the differen- Count Ric 
tial equation to which the problems are reduced. Count ©?** 
James Riccati having been puzzled with a differential 1725. 
equation of the first order, with two variable quantities, 

proposed it to mathematicians in the Leipsic Acts for ; 
1725. This question baffled the skill of the most cele- 1 
brated analysts, who were merely able to point out a 
number of cases in which the indeterminate can be se- 
parated, and the equation resolved by the quadrature 
of curves. | : | 

82. Another problem suggested by that of Viviani was.Problem of — 
proposed in 1718 by Ernest Von Offenhurg. It was re- Offenburg. 
quired to pieree a hemispherical vault with any number | 
of elliptical windows, so that their circumferences 
should be expressed by algebraic quantities; or in 
other words, to determine on the surface of a sphere,. 
curves algebraically reetifiable. In a paper on the rec- 
tifeation of spherieal epieyeloids, Herman * imagined: * Peters. 
that these curves were algebraically rectifiable, and burgh 
therefore satisfied the question of Oflenburg ; but John * ane 
Bernouilli (Mem. Acad. Par. 1732) demonstrated, aioe 
as the rectification of these eurves depended on the qua- 
drature of the hyperbola, they were only reetifiable in Resolved by 
certain cases, and gave the general method of determin- /0h" Bee 
; “ ; a nouill.. 
ing the curves that are algebraically rectifiable on the 
surface of a sphere. | 

83. The same subjeet was also discussed by Nicole and Labours of, | 
Clairaut, (Mem. Acad. 1734). The: latter of these Clairaut. 
mathematicians had already acquired fame by his Pe- 
cherches sur les Courbes & double Courbure, published 
in 1730, before he was 21 years of age ; but his repu- 
tation was extended by a method of finding eurves 
whose property consists in a certain relation between 
these branches expressed by a given equation. In this. 
research, Clairaut pointed out a species of paradox in the 
integral caleulus, which led to the celebrated theory of 
particular integrals which was afterwards fully illus- 
trated by Euler and other geometers. | 

84. The celebrated problem of isochrenous eurves be- Problem of 
gan at this time to he reagitated among mathematicians. isochronows 
The object of this problem is to find such a eurve that a Ue 
heavy body. descending aleng its coneavity shall always 
reach the lowest point. in the same time, from what- 
ever point of the curve it begins to descend. Hnygens 
had already shewn that the eycloid was the isoehronous 
curve 22 vacuo. Newton had demonstrated the same 
curve to: be isoehronous when the deseending, body ex- 
peniences from the air a resistance proportional to its ve- 
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quantities of which this function 1s composed. 


trons, 1762. 


Memoirs locity 3 and Euler* and John Bernomillit, had sepa- 
f Peters- rately found the isochronovs curve when the resistanee 
urgh, was as the square of the veloeity. ‘hese three cases, 
ti and cven a fourth in which the vesistance was as the 
ar. 1730. Square of the velocity added to the product of the velo- 

city by a constant coefficient, were all resolved by Fon- 
taine, by means of an ingenious and original method ; 
and it is very remarkable that the isochronous curve 
is the same in the third and fourth cases. —The method 
of Fontaine was illustrated by Euler, who solved a filth 
case, including all the other tour, when the resistance 13 
composed of three terms, the square of the velocity, the 
product of the velocity by a given eocflicient, and a 
constant quantity. He found also an expression of the 
time which the body cmploys to descend through any 
are of the curve. 

85. The application of analytical formulz to the phy- 
sico-mathematical seiences was much facilitated by the 
algebra of sines and cosines with which Frederick 
Christian Mayer, and Euler, enriched geometry. By 
the eombination of ares, sines, and cosines, formulse are 
obtained which frequently yield to the method of reso- 
lution, and enable us to solve a number of problems 
which the ordinary use of ares, sines, and cosines, would 
render tedious and complieated. a 
b npn 86. About this time a great discovery in the theory 
‘nent in the of diflerential equations of the first order was made se- 
oe parately by Euler, Fontaine, and Clairaut. Hitherto 
viel one geometers had no direct method of ascertaining if any 
ma differential equation were resolvable in the state in 

which it was presented, or if it required some prepara- 
tion prior to its resolution. For every diflerential equa- 
tion a particular method was employed, and their reso- 
lution was often eflected by a kind of tentative process, 
which displayed the ingenuity of its author, without be- 
The conditions un- 
der which differential cquations of the first order are 
resolvable were diseovercd by the three mathematicians 
Euler made the diseovery 


in 1736, but did not publish it till 1740. Fontaine 


solved by 
‘ontalne. 


ilgebra of 
ines and 
osines. 


| and Clairaut lighted upon it in 1739. Euler after- 


wards extended the diseovery to equations of higher 
orders. 

84. The first traccs of the integral cateulus with par- 
tial differences appeared in a paper of Huler’s in the 
Petersburgh Transaetions for 1734; but d’Alembert, 
in his work Szr les Vents, has given clearer notions of 
it, and was the first who employed it in solution of the 
problem of vibrating cords proposed by Dr Taylor, and 
investigated by Euler and Daniel Bernouilli. The ob- 
ject of this calculus is to find a function of several vari- 
able quantities, when we have the relation of the coef- 
ficients which affect the differentials of the variable 
Euler 
exhibited it in various points of view, and shewed its 
application to a number of physical problems ; and he 


gral calcu- 


partial dif. 
terences. 


i afterwards, in his paper entitled Jrxvestigatio Punctie- 
UE O . . s . e e 

re num ex data Diffcrentialium conditione {, completely 
Transac- 


explained the nature, and gave the algorithm of the 
calculus. | 

. 88. While the analysis of infinites was making sueh ra- 
pid progress on the continent, it was attaeked in England 
by the celebrated Dr Berkeley, bishop of Cloyne, in a 
work calledthe dzalyst,or a discourse addressed to anIn- 
jidel Mathematician, wherein it ts examined whether the 


The prin- 
ciples of 
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attacked 
by Dr 
Berkeley, 
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object, principles, and inferences of the modern analysis, 
are more distinetly coneeived than Religious Mysteries 
and Points of Faith. Yn this work the doctor admits 
the truth of the conelusions, but maintains that the 
principles of fluxions are not founded upon reasoning 
strictly logieal and conclusive. ‘This attack called forth 
Robins and Maclavrin. he former proved that the 
prineiples of fluxions were consistent with the strictest 
reasoning, while Maclaurin, in his Treatise of IVaions, 
gave a synthetical demonstration of the principles of the 
caleulus after the manner of the ancient geometricians, 
and establishes it with such clearness and satisfaction 
that no intelligent man could refuse his assent. ‘The 
differential caleulus had been attacked at an earlier 
eriod by Nieuwentiet and Molle, but the weapons 
wielded by these adversaries were contemptible when 
compared with the ingenuity of Dr Berkeley. 

89. Notwithstanding this attack upon the principles Works of 
of the new analysis, the science of geometry made rapid Thomas : 
advances in England in the hands of Thomas Simpson, Simpson. 
Landen, and Waring. In 1740, Mr Simpson publish- 
ed his T'reatisc on Fluxions, which, besides many origi- 
nal researches, contains a convenient method of resolv- 
ing differential equations by approximation, and various 
means of hastening the convergency of slowly conver- - 
ging series. We are indebted to the same geometer for 
several general theorems for summing diflerent scries, 
whether they are susceptible of an absolute or an ap- 
proximate summation. His Mathematical Dissertations, PAs. 
puhlished in 1743, his Essays on several Subjects in 
Mathematies, published in 1740, and his Select Ever- 
eises for Young Proftcients in the Mathematics, pub- 
lished in 1752, contain ingenious and original researches 
which contributed to the progress of geometry. ~ 

o. In his Mathematical Lueubrations, pablished in my. residn. 
1755, Mr Landen has given several ingenious theorems a} analysis 
for the summation of scrics; and the Philosophical Trans invented by 
actions for 1775 contain his curious discovery of the Landen. 
rectification of a hyperbolic arc, by means of two ares — = 
of an ellipsis, which was afterwards more simply demon- ‘Bl 
strated by Legendre. His invention of a new calculus, . 
called the res¢dual analysis, and in some respects sub- 
sidiary to the method of fluxions, has immortalized lus 
name. It was announeed and explained in a small 
pamphlet published in'1715, entitled a Discourse con- 
cerning the Residual Analysis. 

1. The progress of, gcometry in England Was ACC* yo ours of 
lerated by the labours of Mr Edward Waring, professor Waring. 
of mathematics at Cambridge. His two works entitled PA. Traxs, 
Meditationes Analytica, published in 1769, and Aedita- 1784, anc ” 
tiones Algebraice, and his papers in the Philosophical '79’ 
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Transactions on the summation of forees, are filled with P 
original and profound researches into various branches 
of the common algebra, and the higher analysis. 

2. It was from the genius of Lagrange, however, pn. vores. 
that the higher calculus has received the most brilliant o6¢ya. 
improvements. This great man was born in Piedmont. grange. 
Iie afterwards removed to Berlin, and. hence to Paris, 
wherc hi still resides. In addition to many improvements 
upon the integral analysis, he has enriched geometry with 
a new calculus called the sscthod of variations. The ob- PRES 
ject of this calculus is, when there is given an Expression or von 
or function of two or more variable quantities whose rela- tions, 
tion is expressed by a ccrtain law, to find what this func- 
tion becomes when that law suflers avy variation infinite- 


ly » 
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ly small, occasioned by the variation of one or more of the 
terms which express it. This calculus is as. much su- 
perior to the integral caleuius, as the mtegral calculus 
ia above the common algebra. ft 1s the only means 
by which we can resolve an immense number of prob- 
lems de mavimis ct minimis, and 1s necessary for the so- 
lution of the most interesting problems m mechanics. 
Wis theory His theory of analytical functions is one cf the most 
of analyti- brilliant specimens of human genius. In the Memeirs 
—" - of Berlin for 1772 he had touched upon this interest- 
ing subject, but the theory was completely devcloped 
in 1797 in his work entitled Theorie des fonctions ana- 
lytiques, contenant les principes du calcul differenticl, 
degugees de toute consideration dinfiniments petits, ou 
evanouissements, ow des limites, ou des fluxtons ; et re- 
— dutt dV analyse algchrique des quantitesfimes. Ina great 
- number of memoirs which are to be found in the Me- 
- noire of the Academy of Paris, in those of the Acade- 
my of Berlin, andin those of the French Academy, La- 
grange has thrown light on every branch both of the 
common algebra and the new analysis. 

Lahours of 3. The new geometry has hkewise been much indebt- 
La Place. ed to the celebrated Laplace. His various papers in the 
-*® Tom.6.4.Memoires des Scavans Etrangers-*, and the Memoirs 
of the French Academy, have added greatly to the 
higher calculi, while his application of analysis to the 
celestial phenomena, as exlubited in the Alechanique 
Celeste, and his various discoveries in physical astronomy, 
entitle him toa high rank among the promoters of science. 
Works of | 94. Among the celebrated French mathematicians of 
Cousin, La-the last and present century, we cannot omit the names 
croix, Bos- of Cousin, Lacroix, and Bossut ; all of whom have writ- 
| a ;, ten large works on the differential and integral calculi, 
“~~ and illustrated the new analysis by their discoveries. 
The Elcmens de Geomctrie by Legendre is one of the 
best and most original works upon elementary geometry, 
and his papers in the Memoirs of the Academy contain 

several improvements upon the new analysis. 
— 95- In Italy the mathematical seicnees were destined 
analytical to be improved and explained by a celebrated female. 
institutions. Donna Maria Gaetana Agnesi (see AGNESI, Supple- 


1784. ment) was professor of mathematics in the university of 
Bologna, and published a learned work entitled Analy- 
tical Institutions, containing the common analysis, and 
the differential and integral caleuli. It has been 
translated into English by Professor Colson, and was 
published at the expence of Baron Maseres. <A few 

Masche- years ago sevcral curious properties of the circle have 

a the been discovered by Mascheroni, another Italian mathe- 

eur! } ie bi 

Mathemae MATHEMATICAL, any thing belonging to the 

tical,  scicnce of mathematics. 
Matlock. 


MartrnyematicaL Instruments, such instruments as 
are usually employed by mathematicians, as compasses, 
scales, quadrants, &c. 

Machine for dividing Matuematicat Instruments. 
See RamspEn’s Machine. 


MATLOCK, a town or village of Derbyshire, near 


‘Wicksworth, situated on the very ed 
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matician, who has published them in his interesting | 
work entitled szr le Gceomctrie du Compas. | 

96. In England the mathematical sciences have been English 
suecessfully cultivated by Mmersou, Baron Maseres, Dr mathemas 
M. Young, Dr Hutton, Professor Vinee, and Professor US" 
Robertson of Oxford. The Doctrine of Piuxions by Emerson. 
Emerson, and his Alethod of Lncrements, are good in- 
treductions to the higher geometry. ‘The. Seriptercs ; 
Logarithmic of Baron Mascres 3 his Z'racts on the Re- Baron Ma. 
solution of Equations ; his Principles of Life Annuttres, °° 
and his other mathematical papers, do the highest ho- 
nour to his talents as a mathematician; whule his zeal 
for the promotion of the mathematical sciences, and his 
genercus attention to those who cultivate them, entitle 
hum to the noble appellation of the friend and patron of 
genius. Dr Matthew Young, bishop of Clonfert, has pr at. 
given a synthetical demonstration of Newton’s rule for Young. 
the quadrature of simple curves; and has written on | 
the extraction of cubic and other roots. Dr Hutton pr yutton 
and Dr Vinee have cach published several elementary and Dr 
treatises en mathematics, and have invented ingenious ¥!ce. 
methods for the summation of series. Myr Robertson of Mr Robert. 
Oxford is the author of an cxcellent treatise on conic S°- 
sections. 

97. The ancient geometry was assiduously cultivated Scottish 
in Scotland by Dr Robert Simpson and Dr Matthew mathema- 
Stewart. Dr Simpson’s cdition of Euclid and his treatise UC" 
on conic sections have been much admired. The 7Z'racts pr Simp. 
Physical and Mathematical of Dr Matthew Stewart, son. 
and his Propositioncs Geometrice more veterum demon- 
strate contain finc specimens of mathematical genius. InDr M. | 
the present day the names of Professor Playfair and Pro- Stewart. 
fessor Leslie of the university of Edinburgh, Mr Wal- 
lace and Mr Ivory now of the Royal Mihtary College 
at Great Marlow, are well known to mathematicians. 

Mr Playfair’s Elements of Geometry, and his papers on Mr Play- 
the Arithmetic of Impossible Quantities and on Porisms, ®™* 

are proofs of his great talents asa mathematician and a ! 
philosopher. Mr Leshe, well known for his great disco- Mr Leslie. | 
veries on heat, has found a very simple principle, capa- 

ble of extensive application, by which the complicated 
expressions in the solution of indeterminate problems may 

be easily resolved, Mr Wallace’s papers on Geometrical Mr Wal- | 
Portsms in the 4th vol. of the Edinburgh Transactions, lace. 
display much genius; and Mr Ivory’s Treatises in the yf Ivosy.: 
last vol. of Baron Maseres’s Seriptores Logarithmict, am) 
and his paper on A New Series for the Rectification of 

the Elpsis, Edin. Trans. vol. qth. entitle him toa high 

rank among modern mathematicians, 
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went; noted for its bath, the water of which is milk- 
warm ; and remarkable for the huge rocks in its envi- 
rons, particularly those called the Torr, which is 140 
yards high. It is an extensive straggling village, built | 
in a very romantic style, on the steep side of a moun- 
tain, and containing, in 1801, above 2000 inhabitants. 
Near the bath are several small houses, whose situation 
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we of the Der- ygatiock. 
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Matiock 48 on the littie natural horizontal parts of the mountain, 


I 


Matrix. 


a few yards above the road, and in some places the roofs 
of some almost touch the floors of others. ‘There are ex- 
cellent accommodations for company who resort to the 
bath ; and the pocrer mhabitants are supported by the 
sale of petrifaetions, erystals, Sec. and notwithstanding 
the rockiness of the soil, the elifls produce an immense 
number of trecs, whose foliage adds greatly to the beau- 
‘ty of the plaec. 

MATRASS, Cucurnit, or BOLTHEAD, among che- 
‘mists. See CHEMISTRY, Explanation of Plates. 

MATRICARIA, FEVERFEW ; a genus of plants, 
belongmg to the syngencsia class; and in the natural 
method ranking under the 49th order, Composite. See 
Borany Index. 

MATRICE, or Marrix, See Marrrix. 

Marricr, or matrix, m Dyerng, is applied to the 
five simple colours, whence all the rest are derived or 
composed. These are, the black, white, blue, red, and 
yellow or root colony. | | 

NM ATRICE, or matriees, used by the letter-founders, 
are those little pieces of copper or brass, at one end 
whercof arc engraven, dentwise, or en creux, the seve- 
ral eharacters uscd in the composing of books. Each 
charactcr, virgula, and even cach point in a diseourse, 
has its several matrix; and of conscguence its several 
puncheon to strike it. Matrices are eut or graved by 
engravers in metal. 

When types are to be cast, the matrice is fastened 
to the end of the mould, so disposed, as that when the 
metal is poured on it, it may fall into the creux or ca- 
vity of the matrice, and take the figure and impression 
thereof. Sce Letter FounpeEny. A 

MATRICES, used in eoming, are pieces of steel in 
form of dies, whereon are cngraven the several figures, 
arms, charaeters, legends, &e. wherewith the species 
are to be stamped. ‘Che engraving is performed with 
several puncheons, whieh being formed in relievo, or 
prominent, when struck on the metal, make an indent- 
ed impression, whieh the Freneh call en crcux. 

MATRICULA, a register kept of the admission 
of officers and persons entered into any body or society 
whereof a list is made. Henee those who are admitted 
into onr universities are said to be matrieulated. A- 
mong ecclesiastical authors, we find mention made of 
two kinds of matricule; the one contaiming a list of 
the ecclesiastics, called satricula clericorum : the other 
of the poor subsisted ut the expenee of the church, call- 
ed matricula pauperum. 

MarricuLa was also applied to a kind of alms- 
house, where the poor were provided for. It had cer- 
tain revenues appropriatcd to it, and was usually built 
near the church, whence the name was also frequently 


given to the church itself. 


MATRIMONY. See Marriace. 

MATRIX, in Anatomy, the womb, or that part of 
the female of any kind, wherein the foetus is conccived 
and nourished till the time of its delivery. See ANs- 
romy, N° 108. 

MATRIX is also applied to places proper for the ge- 
neration of vegetables, niunerals, and metals. Thus 
the earth is the matrix wherein sceds sprout; and 
marcasites are by many considered as the matrices of 
metals. 

The matrix of ores is the earthy and stony substans 
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ces in which these metallic matters are enveiopcd : 
these are various, as lime and heavy spar, quartz, 
fluors, &c. | 

MATRON, an elderly married woman. 

Jury of Marrons. When 2 widow feigns herself 
with child in order to exclude the riext heix, and a 
supposititious birth is suspected to be intended, then, 
upon the writ de ventre inspicicnds, a jury of women 
is to be impannelled to try the question whether the 
woman is with child or not. So, if a woman is 
convicted of a capital oflence, and, being condemned 
to sufler death, pleads in stay of execution, that she 
is pregnant, a jury of matrons is impamnelled to in- 
quire into the truth of the allegation; and, if they 
find it truc, the convict is respited till after her dch- 
very. 

MATRONA, in Ancient Geography, a river sepa- 
rating Gallia Celtica from the Belgica (Cesar). Now 
the Marne ; which, rising in Champagne near Langres, 
runs north-west, and then west, and passing by Mcaux 
falls into the Seine at Charenton, two leagues to the 
east of Pans. 

MATRONALIA, a Roman festival instituted by 
Romulus, and celebrated on the kalends of March, in 
honour of Mars. It was kept by matrons in particular, 
and bachelors were entirely excluded from any share in 
the solemnity. The men during this feast sent presents 
to the women, for which a return was made by them at 
the Saturnalia: And the women gave the same indul- 
gence to their servants now which the men gave to 
theirs at the feast of Saturn, serving them at table, and 
treating them as superiors. : 

MATROSSES, are soldiers in the train of artil- 
lery, who are next to the gunners, and assist them in 
loading, firing, and spunging the great guns. They 
carry fireloeks, and mareh along with the store wag- 
gons, both as a guard, and to give their assistanee in 
case a wageon should break down. 

MATSYS, QurInTIN, painter of lnistory and por- 
traits, was born at Antwerp in 1460, and for several 
years followed the trade of a blacksmith or farrier, ‘at 
least till he was in his 20th year. Authors vary in their 
aceounts of the eause of Ins quitting Is first oeeupa- 
tion, and attaching himself to the art of painting. 
Some affirm, that the first unfolding of his genius was 
occasioned by the sight of a print which accidentally 
was shown to him by a friend who came to pay him a 
visit while he was in a deelining state of health from 
the labonr of his former cmployment, and that by his 
copying the print with some degree of success, he was 
animated with a desire to learn the art of painting. 
Others say, he fell in love with 2 young woman of 
great beauty, the daughter of a painter, and they al- 
lege that love alone wrought the miracle, as he could 
have no prospect of obtaining her except by a distin- 
guished merit in the profession of painting: for wheh 


reason he applied himself with incessant labour to study 


and practise the art, till he became so eminent as to 
be entitled to demand her in marriage, and he succeed- 
ed. Whatever truth may be in either of these ac- 
counts, it is certain that he appeared to have an un- 
common genius; his manner was singular, not resem- 
bling the manner of any other master; and his pietures 
were strongly coloured and carefully finished, but yet 


they are somewhat dry and hard. By many compe- 
tent, 
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Matsys. 


M A T [ 


_~Matsys .tent® judges it was believed, when they observed th: 


I 


strength of expression in some of his compositions, that 


Matthew. if he had studied in Italy to acquire some knowledge of 


the antiques and the great-masters of the Roman school, 
he would have proved one of the most eminent painters 
of the Low Countries. But he only imitated ordinary 
life; and seemed more inclined, or at least more quali- 
‘tied, to imitate the defects than the beauties of nature. 
_ Some historical compositions of this master deserve com- 
_mendation ; particularly a Descent from the. Cross, 
‘which is in the eathedral at Antwerps -and it is justly 
admired for the spirit, skill, and delicacy of the whole. 
But the most remarkable and best known picture of 
-Matsys, is that of the Two Misers in the gallery at 
Windsor. He died in 1529. 7 : 
MATT, in a ship, is a name given to rope-yarn, 
junk, &e. beat flat and interwovens used in order to 
.preserve the yards from galling or rubbing, in hoisting 
or lowering them. 


MATTER, in common language, is a word of the 


same import with body, and denotes that which is tan- 


gible, visible, and extended 5 but among philosophers it 
signifies that substanee of which all bodies are eompo- 
sed; and in this sense it is synonymous with the word 
ELEMENT. | 

It. is only by. the senses that we have. any communi- 
cation with the external world; but the immediate ob- 
jeets of sense, philosophers have in general agreed to 
term qualities, whieh they coneeive as inhering in 
something which is ealled their swbyect or substratum. 
Jt is this substratum of..sensible qualities which, in the 
Janguage of philosophy, is denominated matter ; so 
that matter is mot that- whieh we immediately see or 
handle, but the concealed subject or support of -visible 
and tangible qualities. What the moderns term gualt- 
ties, was by Aristotle and his followers called form ; 
but so far as the two doctrines are intelligible, there ap- 


pears to be no essential.differenee between them. From, 


the mederns. we learn, that body eonsists of matter and 
guahties ; and the Peripatcties taught. the same thing, 
when they said that body is composed of matter.and 
form. , 

How philosophers were led to analyze body into mat- 
ter and form, or, to use modern language, into matter 
and qualities ; what kind of existence they attribute to 


each; and whether gzatter must be eoneeived as self-. 
existent or created——are questions, which shall be eonsi-. 


dered afterwards (See MetTapuysics). It is sufficient 
here to have defined the term. 


_ MATTHEW, or Gospel of St Marruew, a cano-. 


nieal book of the New Testament. ) 
- St Marruew wrote his gospel in Judea, .at the re- 
quest of those he. had converted; and it is thought he 


began in the year 41, eight-years after Christ’s resur-_ 
It was written, aceording to the testimony of 


rection. 
all the ancients, in the Hebrew or Syriac language ; 
but the Greek version, which now passes for the origi- 
nal, is as old as the apostolieal times. . | 

St Marruew the Evangelist’s Day, a festival of the 
Christian ehurch, observed on. September 21st. 


St Marruew, the son of Alpheus, was. also called | 


Levi. He was of a Jewish original, as both his names 
discover, and. probably Galilean. 
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Before his call to , 
the apostolate, he was fa publican or -toll-gatherer to . 
vthe Romans; an office of bad repnte among the , 
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Jews, on account of the eovetousness and exaction of Matthes, 
those who managed it ; St Matthew’s ofhiee particular- Matthias” 


ly consisting in gathering the customs of all merehan- 


dise that came by the sea of» Galilee, and the tribute 
that passengers were to pay who went by water. And 


here it was that Matthew sat at the reeeipt of customs, 
when eur Saviour called him to be a disciple. It 1s 
probable, that, living at Capernaum, the place of 
Christ’s usual residence, he might have some know- 


Jedge of lum befere he was called. Matthew imme- 


diately expressed his satisfaction in being called to this 
high dignity, by entertaining our Saviour and his dis- 


ciples at a great dinner at bis own house, whither he 


inyited all his friends, especially those of his own pro- 
fession, hoping, probably, that they might be influenced 
by the company and conversation of Christ. St Mat- 
thew:continued with the rest of the apostles till after 
our Lord’s ascension. For the first. eight years after- 
wards, he preached in Judea, Then he betook himself 
to propagating the gospel among. the Gentiles, and 
chose Ethiopia. as the scene of his apostolieal ninistry 5 
where it is said he suflered martyrdom, but by what 
kind of death is altogether uneertain. It is pretended, 
but without any foundation, that Hyrtaeus, king of 
Ethiopia, desiring to marry Iphigenia, the daughter 
of his brother and predecessor /Kiglippus, and the apos- 
tle having represented to him that he could not law- 
fully do it, the enraged prince ordered his head im- 
mediately.to be eut off, Baronius: tells us, the body 
of St Matthew was transported from Ethiopia to Bi- 
thynia, and from thenee was carried to Salernum in the 
kingdom of Naples in the year 954, where it was found 
in 1080, and where Duke Robert built a church bear- 
mg lis name. ~ 

St Marruew, a town of Spain, in the kingdom of 
Arragon, seated in a pleasant plain, and in a very fer- 
tile.country watered with many springs. W. Long. 
o. 15. N. Lat. qo. 22. ’ 
. Marruew of Paris. See Paris. : 

Marruew of Westminster, a Benedictine monk and 
accomplished seholar, who wrote a -history from the 
beginning of the world to the end of the reign of Ed- 
ward L. under the title of Flores Histortarum ; which 
was afterwards continued by other hands. He died in 
1380. ries 

St MATTHIAS, an apostle, was chosen instead 
of Judas. He preached in Judea and part of Ethi- 
opia, and suffered martyrdom. See the Acts of the 
Apostles, ehap.i. There was a gospel published un- 
der Matthias’s name, but rejected as spurious; as 
likewise some traditions, which met with the same 
fate. 


elurch, observed on the 24th of February. St Mat- 
thias was an apostle-of Jesus Christ, but not of the 
number of the twelve.chosen by Christ himself. He 


obtained this high honour .upon a vacaney made im: 


the college of the apostles by the treason and. death 
of Judas Iseariot. ‘The ehoice fell on Matthias by 
lot 5 his competitor: being Joseph called Barsabas, and 
surnamed Jzstus. . Matthias. was qualified for’ the 
apostleship, by having been a constant attendant upon 
oyr Saviour all the time of his ministry. He was, 
probably, one of the 70 disciples. After our Lord’s 
resurrection, he preached. the gospel first’ in . Judea. 

Afterwards 


wt 


_ St Marrnias’s Day, a festival of the Christian 
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Mauhias Afterwards it is probable he travelled eastward, his 


Maty. 


residence being principally near the irruption of the 
river Apsarus and the haven Hyssus. The barbarous 
people treated him with great;rudeness and inhumani- 
ty ; and, after many labours and sufferings in eonvert- 
ing great numbers to Christianity, he obtained the 
erown of martyrdom; but by what kind of death, is 
uncertain.— They pretend to show the relies of St Mat- 
thias at Rome; and the famous abbey of St Mat- 
thias near reves boasts of the same advantage 3 but 
doubtless both without any foundation. ‘There was a 
gospel ascribed to St Matthias ; but it was universally 
rejeeted as spurious. 

MATTIACZE Aqua, or Marrract Fontes, in 
Ancient Geography, now Wisbaden, opposite to Mentz, 
in Weteravia. E. Long. 8. N. Lat. go. 6. 

 MATTLACUM, or Marrium, in Ancient Geogra- 
phy, a town of the Mattiaci, a braneh of the Catti in 
Germany. Now Marpurg in Hesse. E. Long. 8. 40. 
MN. Lat. 50. 4o. 

MATYINS, the first canonieal hour, or the first 

art of the daily serviee in the Romish church. 

MATTHIOLUS, Perrr ANDREW, an emiment 
physician in the 16th century, born at Sienna, was well 
skilled in the Greek and Latin tongues. He wrote 
learned commentaries on Dioseorides, and other works 
whieh are esteemed ; and died in 1577. | 

~MATURANTS, in Pharmacy, medicines which 
romote the suppuration of tumors. 

MATY, Marruew, M. D. an eminent physician 
and polite writer, was born in Holland in the year 
1718. He was the son of a clergyman, and was ori- 
ginally intended for the church; but in consequence 
of some mortifieations his father met with from the 
synod, on aceount of the peculiar sentiments he en- 
tertained about the doctrine of the Trinity, turned 
lis thoughts to physie. He took his degree of M. D. 
at Leyden; and in 1740 came to settle in Jingland, 
his father having determined to quit Hoiland for ever. 
In order to make himself known, he began in 1749 to 
publish in French nn account of the productions of the 
English press, printed at the Hague ander the name of 
the Journal Britannique. This journal, which conti- 
nues to hold its rank amongst the hest of those which 
have appeared since the time of Bayle, answered the 
chief end he intended by it, and introduced him to 
the acquaintance of some of the most respectable lite- 
rary characters of the eountry he had made his own. 
Tk was to their active and uninterrupted friendship he 
owed the places he afterwards possessed. In 1758 he 
was chosen fellow, and in 1765, on the resignation of 
Dr Birch, who died a few months after, and had made 
him his exeeutor, secretary to the Royal Soeicty. He 
had been appointed one of the under librarians of the 
British museum at its first institution in 1753, and be- 
came principal librarian at the death of Dr Knight in 
172. Useful in all these situations, he promised to be 
eminently so in the last, when he was seized with a 
languishing disorder, which in 1776 put an end toa 
life whieh had been uniformly devoted to the pursuit 
of seience and the offiecs of humanity. He was an 
early and active advocate for inoculation; and when 
there was a douht entertained that one might have the 

-smallpox this way a second time, tried it upon lim- 
-eclf unknown to his family. He was a member of 
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the medical club (with the Drs Parsons, Templeman, 


Fothergill, Watson and others), which met every Maubeuge. 


fortnight in St Paul’s Churehyard. He was twice 
married, viz. the first time to Mrs Elizabeth Boisra- 
gon; and the second to Mrs Mary Deners. He left 
a son and three daughters. He had nearly finished 
the Memoirs of the carl of Chesterficld; which were 
completed by lis son-in-law Mr Justamond, and pre- 
hxed to that nobleman’s Miscellaneous Works, 1777; 
2 vols 4to. 

Maty, Paw Henry, M. A. ¥. R. S. son of the 
former, was born in 1745, and was educated at West- 
minster and ‘Trinity eollege, Cambridge, and had their 

ravelling fellowship for three years. He was afterwards 

chaplain to Lord Stormont at Paris, and soon after va- 
eated lus next fellowship by marrying one of the three 
daughters of Joseph Clerk, Esq. and sister of Captain 
Charles Clerk (who succeeded to the command on the 
death of Captain Cook). On his fathew’s deathin 1776, 
le was appointed to the oflice of one of the under hibra- 
rians of the British Museum, and was afterwards prefer~ 
red to a superior department, having the eare of the 
antiquities, for which he was emmently qualified. fu 
1776 he also suceceded his father in the office of 
secretary to the Royal Society. On the disputes re- 
specting the reinstatement ef Dr Hutton in the depart- 
ment of secretary for foreign correspondence in 1784, 
Mr Maty took a warm and distinguised part, and re- 
signed the oflice of secretary; after which le under- 
took to assist gentlemen or ladies in perfeeting their 
knowledge of the Greek, Latin, Freneh, and Italian 
elassics. Mr Maty was a thinking conscientious man 3 
and having conceived some doubts about the articles 
he had subscribed in early life, he never could be pre- 
vailed upon to place himself in the way of ecclesiastical 
preferment, though his connexions were amongst those 
who could have served him essentially in this point 5 
and soon after his father’s death he withdrew himself 
from ministering in the cstablished ehureh, his reasons 
for which he published -in the 47th volume of the Gent. 
Magazine, p. 466. His whole life was theneeforwards 
taken up in literary pursuits. He received 100]. from 
the duke of Marlborough, with a copy cf that beauti- 
ful work, the Gemme Marlburienses, of whieh only 100 
copies were -worked off for presents; and of which 
Mr Maty wrote the French account, as Mr Bryant did 
the Latin. In January 1782 he set on foot a Review 
of publications, prineipally foreign, which he earried 
on, with great credit to himself and satisfaction to the 
public, for near five years, when he was obliged to 
diseontinue it from ill health. He had long laboured 
under an asthmatic complaint, which at times made 
great ravages in lis constitution, and at last put a pe- 
riod to his life in Jan. 1784, at the age of 42; leaving 
behind him‘one son.—Myr -Maty was emimently ac- 
quainted with aneient and modern literature, and parti- 
cularly conversant in eritical researches. The purity 
and probity of his nature’were unquestionable ; and his 
humanity was as exquisite as it would have been exten- 
sive, had it heen seconded by Ins fortune. 

MAUBEUGE, a fortified town of the Netherlands, 
in Hainault, which formerly contained an abbey of ca- 
nonesses, who were nohle both by the father and mo- 
ther’s side. In 16478 this place was ceded to France, 
in whose possession it still remains. In September 
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Maubeuge 1793, the Austrians formed the blockade of this place, 


but were driven from their position in the following 


Maupertuis: month. It is seated on the river Sambre, in E.. Long. 


4. 2. IN. bat. Gos 16. 

MAUCAUCO, Macaco, or Alaki, a genus of 
quadrupeds belonging to the order Primates. See Mam- 
MALIA Index. 

. MAVIS, a species of turdus. See ORNITHOLOGY 
Indev. | | 

MAUNCH, in Heraldry, the figure of an ancient. 
coat sleeve, borne in many gentlemen’s eseutcheons. 

MAUNDY tHurspay, is the Thursday in pas- 
sion weck ; which was called Alaunday, or Alandate 
Thursday, from the command which our Saviour gave 
his apostles to commemorate him in the Lord’s supper, 
which he this day instituted; or from the new com- 
mandment which he gave them to love one another, 
after le had washed their feet as a token of his love 
to them. ! 

MAUPERTUIS, Perer Louis Morceau DE, a 
eelebrated French academician, was born at St Malo 
in 1698 ; and was there privately edueated till he arriv- 
ed at lis 16th year, when he was placed under the ce- 
lebrated professor of philosophy M. le Blond, m the 
college of La Marche, at Paris. ie soon discovered 
2 passion for mathematieal studies, and particularly for 
geometry. He likewise practised instrumental musie 
in his early years with great suceess, but fixed on no 
profession till he was 20, when he entered ito the ar- 
my. Hefirst served in the Grey musquetcers ; but in 
the year 1720, his father purehased for him a eompany 
of cavalry in the regiment of La Rocheguyon. Le re- 
mained but five years in the army, during which time 
he pursued his mathematical studics with great vigour ; 
and it was soon remarked by M. Freret and other aea- 
demicians, that nothing but geometry could satisfy 
his active soul and unbounded thirst for knowledge. 
In the year 1723, he was reeeived into the Royal 
Academy of Scienees, and read his first performance, 
which was a memoir upon the econstruetion and form 
of musical instruments, November 15.1724. During 
the first years of his admission, he did not wholly con- 
fine his attention to mathematics; le dipt into natu- 
ral philosophy, and diseovered great knowledge and 
dexterity in observations and experiments upon animals. 
Lf the custom of travelling into remote climates, like 
the sages of antiquity, in order to be initiated into 
the learned mysteries of those times had still subsisted, 
no one would have eonformed to it with greater eager- 
ness than M. de Maupertuis. His first gratification 
of this passion was to visit the country which had 
given birth to Newton: and during his residence at 
London he beeame as zealous an admirer and fol- 
lower of that philosopher as any one of his own 
eountrymen. His next excursion was to Basil in 
Switzerland, where he formed a friendship with the fa- 
mous John Bernouilli and his family, whieh continued 
to his death. At his return to Paris, he applied him- 
self to his favourite studies with greater zeal than ever : 
—And how well he fulfilled the duties of an aeademi- 
cian, may be gathered by running over the memoirs of 
the academy from the year 1724 to 17365 where it ap- 
pears that he was neither idle nor occupied by objects 
of small importanee. The most sublime questions in 
geometry and the relative sciences received from his 


18 | M A U 


hands that elegance, clearness, and precision, so re- ,faupertnis 
markable in all his writings. In the year 1736, he —-~— 
was sent by the king of I'ranee to the polar circle "to 
measure a degree, in order to aseertain the figure of 
the earth, accompanied by Messrs Clairault, Camus, 
Le Monnier, Abbe Outhier, and Celsius the eele- 
brated professor of astronomy at Upsal. ‘This distine- . 
tiou rendered him so famous, that at his return he was 
admitted a member of almost every aeademy in [iu- 
rope. 

In the year 1740 Maupertuis had an invitation from. 
the king of Prussia to go to Berlin; which was too 
flattering to be refused. His rank among meu of Ict-. 
ters had not wholly eflaccd his love for his first pro- 
fession, namely that of arms. He followed his Prus-. 
sian majesty into the field, and was a witness of the: 
dispositions and operations that preceded the battle of 
Molwitz 5 but was deprived of the glory of bemg pre- 
sent, when victory declared in favour ot his royal pa- 
tron, by a singular kind of adventure. His horse, dur-. 
ing the heat of the action, running away with him, 
he fell into the hands of the enemy; and was at first 
but roughly treated by the Austrian soldiers, to whom 
he could not make himself known for want of Jan-: 
guage; but being carried prisoner to Vienna, he re- 
ecived such honours from their Imperial Majesties as 
were never eflaced from his memory. From Vienna: 
he returned to Berlin; but as the reform of the aca- 
demy which the king of Prussia then meditated was: 
not yet mature, he went again to Paris, where his af- 
fairs ealled him, and was chosen in 1742 director of- 
the Academy of Seienees. In 1753 he was received in- 
to the Freneh aeademy ; whieh was the first instanee 
of the same person being a member of both the aca- 
demies at Paris at the same time. M. de Maupertuis. 
again assumed tlie soldier at the siege of Fribourg, and 
was pitelied upon by Marshal Cogny and the Count 
d’Argenson to carry the news to the French king of 
the surrender of that citadel. 

He returned to Berlin in the year 1744, when a 
mairiage was negotiated and brought about by the 
good offices of the queen-mother, between our author 
and Mademoiselle de Borek, a lady of great beauty and 
merit, and nearly related to M. de Borck, at that time 
minister of state. This determined him to settle at 
Berlin, as he was extremely attached to his new spouse, 
and regarded this allianee as the most fortunate eir- 
cumstance of his life. 

In the year 1746, M. de Maupertuis was deelared 
by his Prussian majesty president of the Royal Academy 
of Sciences at Berlin, and soon after by the same prince 
was honoured with the order of Merit : However, all 
these accumulated honours and advantages, so far from 
lessening his ardour for the sciences, seemed to furnish 
new allurements to labour and applieation. Not a day 
passed but he produced some new project or essay for 
the advaneement of knowledge. Nor did he confine 
himself to mathematical studies only: metaphysies, 
ehemistry, botany, polite literature, all shared his at- 
tention, and eontributed to his fame. At the same 
time, he had, it seems, a strange inquietude of spi- 
rit, with a morose temper, which rendered him 
miserable: amidst honours and pleasures.—Such a 
temperament did not promise a very pacific life, 
and he was engaged in several quarrels. He had - 
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Taupertuis. 2 quarrel with Koenig the professor of philosophy at 
—-— Franeker, and another more terrible with Voltaire. 
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termined. 2. The measure of a degree of the meridian. Maupertuis 
3. A discourse on the parallax of the moon. 


Maxpertuis had inserted into the volume of Memoirs 
of the Academy of Berlin for 1746, a discourse upon 
the laws of motion; which Koenig was not content 
with attacking, but attributed to Leibnitz. Mauper- 
tuis, stung with the imputation of plagiarism, engaged 
the academy ef Berlin to eall upon him for his proof; 
which Koenig failing to produee, he was struck out of 
the academy, of which he was a member. Several 
pamphlets were the consequence of this; and Voltaire, 
for some reason or other, engaged against Maupcrtuis. 
We say, for some reason or other; beeause Maupertuis 
and Voltaire were apparently npon the most amicable 
terms ; and the latter respeeted the former as his master 
in the mathematics. Voltaire, however, exerted all 
his wit and satire against him; and on the whole was 
so much transported beyond what was thought right, 
that he found it expedient in 1753 to quit the court of 
Prussia. 

Our philosopher’s constitution had long been con- 
siderably impaired by the great fatigues of various kinds 
in which his active mind had imvolved him; though 
from the amazing hardships he had undergone in his 
northern expedition, most of his future bodily suffer- 
ings may be traced. ‘The intense sharpness of the air 
‘could only be supported by means of strong liquors, 
which served to inerease his disorder, and bring on a 
spitting of blood, whieh began at least 12 years before 
he died. Yet still his mind seemed to enjoy the 
ereatest vigour; for the best of his writings were pro- 
duced, and most sublime ideas developed, during the 
time of his continement by sickness, when he was un- 
able to oceupy his presidial chair at the academy. [le 
took several journeys to St Malo, during the last years 
of his life, for the reeovery of his health: And though 
he always reeeived benefit by breathing his native aur, 
yet still, upon his return to Berlin, his disorder like- 
wise returned with greater violenee.—TIlis last journey 
into France was undertaken in the year 17575 when 
he was oblived, soon after his arrival there, to quit 
his favourite retrcat at St Malo, on account of the 
danger, and confusion whieh that tewn was thrown into 
by the arrival of the English in its neighbourhood. 
Fyom thenee he went to Bourdeaux, hoping there to 
meet with a neutral ship to earry him to Hamburgh, 
in his way back to Berlin; but being disappointed m 
that hope, he went to Thoulonse, where he remained 
seven months. He had then thoughts of going to Italy, 
in hopes a rilder climate would restore him to health : 
but finding himself grow worse, he rather inclined to- 
wards Germany, and went to Neufehatel, where for 
three months he enjoyed the conversation of Lord 
Marischal, with whom he had formerly been mueh 
counected. At length he arvived at Basil, October 
16. 1758, where he was received by his friend Ber- 
nouilli and lis family with the utmost tenderness and 
afiection. He at first found himself much better here 
than he had been at Neufchatel: but this amendment 
was of short duration; for as the winter approached, 
his disorder returned, aceempanied by new and more 
alarming symptoms. He languished here many months 
during which he was attended by M. de Ja Condaminc ; 
and died in 1759. 

Fie wrote in French, 1, The figure of the earth de- 


dict. 


4. A dis- 
course on the figure of the stars. 
geography. 6. Nautical astronomy. 7. Elements of 
astronomy. 8. A physical dissertation on a white inha- 
bitant of Africa. 9. Anessay on cosmography. 10. Re- 
fleetions on the origin of languages. rz. An essay on 
moral philosophy. 12. A letter on the progress of the 
seiences. 13. An essay on the formation of hodies. 
14. An eulogium on M.de Montesquicu. 15. Letters, 
and other works. P 

MAUR, St, was a celebrated disciple of St Bene- 
If we can believe a life of St Maur ascribed to 
F'austus his companion, he was sent by Benedict on a 
mission to Franee. But this life is considered 2s apo- 
eryphal. In rejecting it, however, as well as the cir- 
cumstances of the mission, we must beware of denying 
the mission itself. It is certain that it was believed in 
France as early as the gth century; and notwithstand- 
ing the silence of Bede, Gregory of Tours, and others, 
there are several documents whieh prove this, or at 
least render it extremely probable. A celebrated so- 
cicty of Benedictines, took the name of S¢ Maur in 
the beginning of the last century, and received the 
sanetion of Pope Gregory XV. in 1621. This so- 
ciety was early distinguished by the virtue and the 
knowledge of its members, and it still supports the 
charaeter. ‘There arc, perhaps, fewer eminent men in 
it than formerly; but this may be aseribed to the levi- 
ty of the age, and partly to the little encouragement 
for the researehes of learned men. The chief persons 
of ingenuity which this society has produced are, the 
Fathers Menard, d’Aeheri, Mabillon, Ruinart, Ger- 
main, Lami, Montfaueon, Martin, Vaissette, le Nourri, 
Martianay, Martenne, Massuect, &e. &e. See L’ His- 
torre Litteraire dela Congregation de St Maur, publish- 
ed at Paris under the title of Brussels, in 4to, 1770, 
by Dom. Tassin. . 

MAURICEAU, Francis, a French surgeon, who 
applied himself with great suecess and reputation to the 
theory and praetice of his art for several years at Paris. 
Afterwards he confined himself to the disorders of preg- 
nant and lying-iu-women, and was at the head of all 
the operators in this way. His Observations sur la 
grossesse and sur Paceouchement des femmes, sur leurs 
maladies, et celles des enfans nouveaux, 1694, in 4to, is 
reckoned an exeellent work, and has been translated 
into several languages, German, Flemish, Italian, Eng- 
lish: and the author himself translated it into Latin. 
It is illustrated with cuts. He translated another piece 
or two, by way of supplement, on the same subject ; and 
died at Paris in 1709. 

MAURICE, Str, commander of the Theban le- 
gion, was a Christian, together with the officers and 
soldiers of that legion, amounting to 6600 men.— 
This legion reccived its name from the eity Thebes 
in Egypt, where it was raised. It was sent by Dio- 
clesian to cheek the Bagaud, who had exeited some 
disturbanees in Gaul. Mauriee having earried his 
troops over the Alps, the emperor Maximimian com- 
manded him to employ his utmost exertions to extir- 
pate Christianity. This proposal was received with 
horror both by the commander and by the soldiers. 
The emperor, enraged at their opposition, command- 
ed the legion to be decimated; and when they still 
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5. The elements of Maurice. 
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Maurice. declared that they would sooncr die than do any thing 
———— prejudicial to the Christian faith, every tenth man of 


those who remained was put to death. Their perse- 
verance excited the emperor to still greater cruelty; 
for when he saw that notlimg could make them 
relinquish their religion, he commanded his troops 
to surround them, and cut them to pieces. Mau- 
rice, the commander of these Christian heroes, and 
Exnperus and Candidus, oflieers of the legion, who 
had chiefly instigated the soldiers to this noble re- 
sistance, signalized themselves by their patience and 
their attachment to the doctrines of the Christian re- 
ligion. ‘They werc massaered, it is believed, at A- 
gaune, in Chablais, the 22d of September 286.— 
Notwithstanding many proofs which support this trans- 
action, Dubordier, Hottinger, Moyle, Burnet, and 
Mosheim, ate disposed to deny the fact. It is de- 
fended, on*the other hand, by Hicks an English 
writer, and by Dom Joseph de Lisle a Benedictine 
monk de la congregration de Saint Vannes, in a work of 
his, entitled Defence de la Verité du Martyre de la Le- 
gion Thebenne, 1737. In defence of the same fact, the 
feader may consult Historia de S. Mauritie, by P. Ros- 
signole a Jesuit, and the Acta Sanctorum for the month 
of September. ‘The martyrdom of tliis legion, written 
by St Eucherius bishop of Lyons, was transmitted to 
posterity in a very imperfect manner by Surius. P. Chif- 
flet a Jesuit, discovercd, and gave to the publie, an ex- 
act copy of tlis work. Don Ruinart maintains, that it 
has every mark of authenticity. St Maurice is the pa- 
tron of a celebrated order in the king of Sardinia’s do- 
munions, created by Emanuel Philibert duke of Savoy, 
to reward military merit, and approved by Gregory 
AIL. in 1572. The commander of the Theban le- 
gion must not be confounded with another S¢ Mazrice, 
mentioned by Theodoret, who suffered martyrdom at 
Apamea in Syria. 

Maurice, (Mauritius Tiberius), was born at Ara- 
bissus in Cappadocia, A. D. 539. He was descend- 
ed from an ancient and honourable Roman family.— 
After he had filled several offices in the court of Tibe- 
rius Constantine, he obtained the command of his ar- 
mies against the Persians. His gallantry was so con- 
spicuous that the emperor gave him his daughter 
Constantina in marriage, and invested him with the 
purple the 13th Augnst 582. The Persians still 
continued to make inroads on the Roman territo- 
ries, and Maurice sent Philippicus, his brother-in-law, 
against them. This general conducted the war with 
various success. At first he gained several splendid 
victories, but he did not continue to have a decided 
superiority. As there was a great use for soldiers in 
these unfortunate times, the emperor issued a man- 
date in 592, forbidding any soldier to become a monk 
till he had accomplished the term of his military ser- 
vice. Maurice acquired much glory in restoring Ches- 
roes II. king of Persia, to the throne, after he had 
been deposed by his subjects. The empire was in his 
reign harassed by the frequent inroads of the Arabian 
tribes. 
them a pension nearly equal to 100,000 crowns; but 
these barbarians took frequent opportunities to renew 
the war. In different engagements the Romans de- 
etroyed 50,000, and took 17,000 prisoners. These 
were restored, on condition that the king of the Abari 
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He purchased peace from them, by granting. 
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should return all the Roman captives in his dominions; Maurice 


Regardless of: his promise, hc demanded a ransom of 
10,000 crowns. Maurice, full of indignation, refused 
the sum: and the barbarian, equally cnraged, put the 
captives to the sword. While the emperor, to revenge 
this cruelty, was making preparations against the A- 
bari, Phoeas, who from the rank of centurion had 
attained the highest military preferment, assumed the 
purple, and was declared emperor. He pursued Mau- 
ricé to Chaleeden, took him prisoner, and condemned 
him to die. The five sons of this unfortunate prince 
were massacred before his eyes, and Maurice, humbling 
himself under the hand of God, was heard to ex- 
claim, Thou art just, O Lord, and thy gudgments are 
without partiality. He was beheaded on the 26th No- 
vember 602, in the 63d year of his age and 2oth of 
his reign. Many writers have estimated the charac- 
ter of this prince by his misfortunes instead of his 
actions. ‘They believed him guilty without evidence, 
and condemned him without reason. it cannot be de- 
nied, however, that he allowed Italy to be harassed ; 
but he was a father to the rest of the empire. He re- 
stored the military discipline, humbled the prde of his 
enemics, supported the Christian religion by his laws, 
and piety by his example. Fle loved the sciences, and 
was the patron of learned men. 

Maouricr, elector of Saxony, son of Henry le 
Pieux, was born A. D. 1521. He was carly remark- 
able for his courage, and during his whole life he was 
engaged in warlike pursuits. Ife served under the 
emperor Charles V. in the campaign of 1544 against 
France ; and in the year following against the league 
of Smalkalde ; with which, although a Protestant, he 
would have no manner of connexion. ‘The emperor, 
as a reward for his services, in the year 1547, made 
him elector of Saxony, having deprived his cousin 
Jolin Frederick of that electorate. Ambition had 


led him to second the views, of Charles, in the hope of. 


being elector, and ambition again detached him from 
that prince. In 1551 he entered into a league against 
the emperor, together with the elector of Branden- 
burgh, the Count Palatine, the duke of Wirtem- 
burg, and many other princes. This league, encou- 
raged by the young and enterprising Henry If. of 
Franec, was more dangerons than that of Smalkalde. 
‘The pretext for the association was the deliverance of 
the landgrave of Hesse, whom the emperor kept pri- 
soner. Maurice and the confederates marched, in 
1552, to the defiles of Tyrol, and put to flight the 
Imperial troops who guarded them. The emperor 
and his brother Ferdinand narrowly escaped, and fied 
from the conquerors in great disorder. Charles hav- 
ing retired into Passan, where he had collected an 
army, brought the princes of the league to terms of 
accommodation. By the famous peace of Passau, 
whieh was finally ratified the 12th of August 15 2, 
the emperor granted an amnesty without exception to 
all those who had carried arms against him from the 
year 1546. The Protestants not only obtained: the 
free exercise of their religion, but they were admit- 
ted into the imperial chamber, from which they had 
been excluded since the victory of Mulberg—Mau- 
rice soon after united himself with the emperor against 
the margrave of Brandenburg, who laid waste the 
German provinces. He engaged him in 1553, gain- 
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Maurice. ed the battle of Sivershausen, and died of the wounds 
my he had received in the engagement two days after. 
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ter of his troops, he took the place. The prince of Maurice, 
Orange, unsuccessful in every attempt to raise the Mauritania 


Hc was one of the greatest protectors of the Luther- 
ans in Germany, and a prince equally brave and po- 
litic. After he had profited by the spoils of John 
Frederick, the chief of the Protestants, he became 
himself the leader of the party, and by these means 
maintained the balance of power against the emperor 
in Germany. 

Muvarrcr de Nassau, Prince of Orange, succceded 
to the government of the Low Countries after the 
death of his father William, who was killed in 1584 
by the fanatic Gerard. ‘The young prince was then 
only eighteen years of age, but his courage and abi- 
lities were above his years. . He was appointed cap- 
tain general of the United Provinces, and he reared 
that edifice of liberty of which his father had laid the 
foundation. Breda submitted to him in 1590; Zut- 
phen, Deventer, Hulst, Nimeguen, in 1591. He 
gained several important advantages in 1592, and in 
the year following he made himself master of Gertrn- 
denburg. When he had performed these splendid 
services, he returned to the Low Countries by the way 
of Zealand. His fleet was attacked by a dreadful 
tempest, in which he lost forty vessels, and he him- 
self had very nearly perished. His death would have 
been considered by the Hollanders as a much greater 
calamity than the loss of their vessels. ‘They watehed 
over his safety with excceding care. In 1594, one of 
his guards was accused of an intention to take away his 
life ; and it was generally believed that he was bribed 
to this service by the enemics of the republic. Iie 
fell a sacrifice at Bruges, either to his own fanaticism 
or to the jealous anxiety of the friends of Maurice. 
The prince of Orange, increasing in reputation, de- 
feated the troops of the archduke Albert in 1597, and 
dvove the Spaniards entirely out of Holland. In 1600 
lie was obliged to raise the siege of Dunkirk ; but he 
took ample vengeance on Albert, whom he again dc- 
feated in a pitched battle near Nieuport. Before the 
action, this great general sent back the ships which 
had brought his troops into Flanders: Aly brethren 
(said he to his army), we must conquer the enemy or 
drink upthe waters ofthe sea. Determine for yourselves ; 
L havedeterminedI shall either conquer byyour bravery, 
or 1 shall never survive the disgrace of being conquered 
by men inevery respect our inferiors. This speech ele- 
vated the soldiers to the highest pitch of enthusiasm, and 
the victory wascomplete. Rhinberg, Grave, and Ecluse, 
cities in Flanders, submitted to the conqueror the fol- 
lowing year. Maurice, however, not only laboured 
for the commonwealth, but also for himself. He co- 
veted the sovereignty of Holland, and was opposed in 
the prosecution of lis design by the pensioner Barne- 
veldt. The zeal and activity of this wise republican 
cost him his life. He was an Arminian; and at this 
time Maurice defended Gomar against Arminius.— 
Taking advantage of the general odium under which 
the Arminians lay, he found means to get Barneveldt 
condemned in 1619. His death, wholly owing to 
the cruel ambition of the Prince of Orange, made a 
deep impression on the minds of the Hollanders. The 
truce with Spain being expired, Spinola laid sicge to 
Breda in 1624, and in six months, by the proper di- 
rection of his great talents, though with great slaugh- 


siege, died of vexation in 1625, aged 55 years, with 

the reputation of the greatest warrior of his time.— 
‘The life of this stadtholder (says the abbe Ray- 
nal) was almost an uninterrupted series of battles, 
of sieges, and of victories. Of moderate abilities in 

every thing else, he shone conspicuous in his military 
capacity. His camp was the school of Furope ; and 

those who received their military education in his ar- 

nnes augmented, perhaps, the glory of their master.— 

Like Montecuculi, he discovered inimitable skill in 

his marches and encampments 3 like Vauban, he pos- 

sessed the talent of fortifying places, and of rendering 

them impregnable ; hke Eugene, the address of find- 

ing subsistence for great armies in countries barren by 

nature, or ravaged by war; like Vendome, the happy 

talent of calling forth, in the moment they became 

necessary, greater exertions frem his soldiers than could 
reasonably be expected; like Condé, that infallible 

quickness of eye which decides the fortune of battles ; 

like Charles XII. the art of rendering his troops al- 

most invincible to cold, hunger, and fatigue; like 

‘Turenne, the secret of making war with the least pos- 

sible expence of human blood.””? The Chevalier Folard 

maintains, that Maurice was the greatest commander 

of infantry since the time of the Romans. Hc studied 

the military art of the ancients, and applied their rules 

with great exactness in the various occurrences of war. 

He not only took advantage of the inventions of others, 

but he enriched the science of war with several im- 

provements. ‘Telescopes were first used by him for 

a military purpose 3 and, besides a kind of gallery in 

conducting a sicge, and the plan of blockading a 

strong place, which were of his invention, he greatly 
improved the whole art by his method of pushing an 
attack with great’ vigour, and of defending, for the 

greatest length of time, and im the best manner, 2 
place besieged. Jn short, the many useful things 

which he practised or invented, placed him in the 

highest rank among men of a military-charactcr. On 
one occasion, a lady of quality asked him, Who was 
the first general of the age ? Spinola (replied he) 7s the 
second. Jt was his constant practice, during sleep, to 
have two guards placed by his bedside, not only to de-_ 
fend him in case of danger, but to awake him if there 

should be the Icast occasion. ‘The war betwixt Spain 
and Holland was never cas-ied on with greater kecn- 
ness and animosity than during his administration.— 
The Grand Signiar, hearing of the vast torrents of 
blood shed in this contest, thought that a great em- 

pire must depend on the decision. The objcct of so_ 
many battles was pointed out to him on a map, and 
he said coldly, If ct were my business, I would send my 

pioneers, and order them to cast this little corner of eartle 
into the sca. Maurice, like many great men, was im- 

patient under contradiction, and too much devoted to 

women. He was succeeded by Frederick Henry his 
brother. 

MAURITANIA, an ancient kingdom of Africa, 
bounded'on the west by the Atlantic ocean, on the 
south by Getulia or Libya Interior, and on the north 
by the Mediterranean; comprehending the greater 
part of the kingdoms of Fez and Morocco.— Its_an- 
cient limits are not exactly mentioned by any historian 3° 

neither 
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Hesperides, and made himself master of all the gold- Mauritania) 
en fruit there. Bochart thinks that the fable alluded —— 
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Mauritania. neither can they now be ascertained by any modern ob- 
mn servations, these kingdoms being but little known to 


}.uropeans. 
This country was originally inhabited by a people 


-ealled Mauri, concerning the etymology of which name 
authors are not agreed. It is probable, however, that 
this country, or at least great part of it, was first 
called P/ut, since it appears from Pliny, Ptolemy, and 

St Jerome, that a river and territory not far from Mount 
Atlas went by that name. From the Jerusalem 'Tar- 
gum it likewise appears, that part of the Mauri may 

‘be deemed the offspring of Lud the son of Misraim, 
sinee his descendants, mentioned Genesis x. are there 

called sxwewqn, Aaurt, or Mauritani. It is eertain, 
that this region, as well as the others to the eastward 
of it, had many colonies planted in it by the Phoen- 

-cians. Procopius tells us, that in his time two pillars 
of white stone were to be scen there, with the follow- 
ing inscription in the Phoenician language and eharac- 
ter upon them: “ We are the Canaanites, that fled 
from Joshua the son of Nua, that notorious robber.’’ 
Ibnu Rachic, or Ibnu Raguig, an African writer cited 
by Leo, together with Evagrins and Nicephorus Cal- 
listus, assert the same thing. 

The Mauritanians, according to Ptolemy, were di- 
vided into several cantons or tribes. The Metagonite 
were seated near the straits of Hercules, now those 
of Gibraltar. The Saccosi, or Cocosiz, oceupicd the 
coast of the Iberian sea. Under these two petty na- 
tions the Masices, Vcrues, and Verbice or Vervica, 
were settled. The Salzvse or Salinsee, were situated 
lower, towards the ocean; and, still more to the 
south, the Volud:iant. The Afaurensit and Herpidrtant 
possessed the eastern part of this eountry, which was 
terminated by the Malucha. The Angaucant, or 
Jangacaucam, Nectiberes, Zagrenst, Bantube, and Va- 
cunte, extended themselves from the southern foot 
of Ptolemy’s Atlas Minor to his Atlas Major. Pliny 
mentions the Puature, whom Father Hardouin takes 
to be Ptolemy’s Baniubze , and Mela the Atlantes, 
whom he represents as possessed of the western part of 
this district. 

The earliest prince of Mauritania mentioned in 
history is Neptune; and next to him were Atlas and 
Anteeus his two sons, both famous in the Grecian 
fables on aceount of their wars with Hercules. An- 
tceus, in his contention with that hero, seems to have 
behaved with great brav.ry and resolution. Having 
received large rcinforeements of Libyan troops, he 
cut off great numbers of Hereules’s men. But that 
celebrated commander, having at last intereepted a 
strong body of Libyans sent to the relief of Antus, 
gave him a total overthrow, wherein both he and the. 
best part of his forces were put to the sword. ‘This 
decisive aetion put Hercules in possession of Libys 
and Mauritania, and conscquently of the riches of all 
these kingdoms. Tience came the fable, that Her- 
cules, finding Antzus, a giant of an cnormous size 
with whom he was engaged in single combat, to re- 
ceive fresh strength as often ashe touched his mother 
earth when thrown upon her, at last lifted him up in 
the air and squeezed him to death. Hence likewise 
may be deduced the fable intimating that Hercules 
took the globe from Atlas upen his own shoulders, 
evercame the dragon that guarded the orchards of. the 


“4 
ed 


‘father’s lifetime. 


chiefly to naval engagements, wherein Hercules, for 
the most part, was victorious ; though Antzeus from 
time to time received succours by sea. But at last 
Hercules, coming up with one of his squadrons which 
had a strong reinforeement on board, made himself 
master of it, and thus rendered Antzus incapable for 
the future of making head against him. The same 
author likewise insinuates, that the notion of Anteeus’s 
gigantic stature prevailing for so many centuries a- 
mongst the Tingitanians, pointed out the size of the 
vessels of which his fleets and squadrons were com- 
posed. As for the golden apples so frequently men- 
tioned by the old mythologists, they were the trea- 
sures that fell into Hercules’s hands upon the defeat 
of Anteeus; the Greeks giving the oriental word 
“xn riches, the signification affixed to their own term 
penrce, apples. 

With regard to the age in which Atlas and An- 
teeus lived, the most probable supposition seems to be 
that of Sir Isaac Newton. According to that illus- 
trious author, Ammon the father of Sesac was the 
first king of Libya, or that vast tract extending from 
the borders of Egypt to the Atlantic ocean; the con- 
quest of which country was effected by Sesae in Ins 
Neptune afterwards excited the Li- 
byans to a rebellion against Sesac, and slew him 5 and 
then invaded Egypt under the command of Atlas or 
Anteeus, the son of Neptune, Sesac’s brother and ad- 
miral. Not long after, Hercules, the general of ‘The- 
bais and Ethiopia for the gods or great men of Fgypt, 
redneed a second time the whole continent of Libya, 
having overthrown and slain Anteeus near a town in 
Thebais, from that event called Antea ov Antaopelts : 
this, we say, 15 the notion advanced by Sir Isaac New- 
ton, who endeavours to prove, that the first reduction 
of Libya, by Sesxc, happened a little above a thou- 
sand years before the birth of Christ, as the last, by 
Hercules, did some few years atter. Now, though 
we do not pretend to adopt every particular cireum- 
stanee of Sir Isaze Newton’s system, yet we cannet 
forbear observing, that it appears undeniably plain 
from Scripture, that neither the western extremity of 
Libya, nor even the other parts of that region, eould 
possibly have been so well peopled before the time of 
David or Solomon, as to lave sent a numerous arniy 
to invade Egypt. For Egypt and Pheenicia, from 
whence the greatest part of the ancestors of the Ti- 
byans came, and which were much nearer the place 
from whence the first dispersion of mankind was made, 
eould not themselves have heen greatiy oversteeked 
with inhabitants any considerable time befere the ragn 
of Saul. And that such au invasion happened in the 
reign of Neptune, or at least of his son Anteus, has 
been most fully evinced by this most excellent ehrono- 
loger. 

From the defeat of Anteeus, nothing remarkable 
oceurs in the history of Mauritania till the times of the 
Romans, who at last brought the whole kingdom 
under their jurisdiction; for which see the article 
Rome. ys. With regard to the customs, &e. of this 
people, it would seem, from; what Hyginus insinuates, 
that they fought only with clubs, till one Belus, the 
son of Neptune, as that auther calls him, taught 

them 
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witania. them the use of the sword. Sir Isaac Newton makes 
~-— this Belus to have been the same person with Sesostris 
| king of Egypt, who overran a great part of the then 
known world. 2. Ail persons cof distinction m Mau- 
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several nations they dedueed their origin from. That ygauritania 
the Mauritanians had some knowledge in naval affairs, i} 
secms probable, not cnly from the intereourse they Mauritius. 
had with the Phoenicians and Carthaginians, as well 
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ritania went richly attired, wearmg much gold and 
silver in their clothes. ‘They took great pains in cleans- 
ing their teeth, and eurled their hair in a curious and 
elegant manner. They combed their beards, which 


were very long, and always had their nails pared ex- 


tremely close. When they walked out in any nun- 
hers, they never touched one another, for fear of dis- 
concerting the eurls into which their hair had been 
formed. 3. The Mauritanian infantry, in time of ac- 
tion, used shields made of elephants skins, being elad 
in those of lions, leopards, and bears, whieh they 
kept on both night and day. 4. The cavalry of this 
nation was armed with broad short lanees, and carned 
tarects or bueklers, made likewise of the skins of wild 
beasts. They used no saddles. ‘Their horses were 
small and swift, had wooden collars about their necks, 
and were so much under the command of their riders, 
that they would follow them like dogs. ‘The habit of 
these horsemen was not much different from that of 
the foot above mentioned, they constantly wearing a 
large tunic of the skins of wild beasts. The Phutzci, 
of whom the Mauritanians were a braneh, were cmi- 
nent for their shields, and the excellent use they made 
of them, as we learn from Homer, Xenophon, Hero- 
dotus, and Seripture. Nay, Herodotus seems to inti- 
mate, that the shield and helmet eame from them to 
the Greeks. 5. Notwithstanding the fertility of their 
soil, the poorer sort of the Mauritanians never took 
care to manure the ground, being strangers to the art 
of husbandry; but roved about the country in a wild 
savage manner, like the aneicnt Scythians or Arabes 
Scenite. They had tents, or mapalia, so extremely 
small, that they eould searce breathe in them. ‘Their 
food was corn, herbage, &c. whieli they frequently 
did eat green, without any manner of preparation, be- 
ing destitute of wine, oil, and all the elegancies as 
well as many neeessaries of life. ‘Their habit was the 
same both in summer and winter, consisting chiefly of 
an old tattered, though thick garment, and over it a 
coarse rough tunic; which answered probably to that 
of their neighbours the Numidians. Most of them lay 
every night upon the bare ground; though some of 
them strewed their garments thereon, not unlike the 
present African Kabyles and Arabs, who, according 
to Dr Shaw, use their hykes for a bed and covering in 
the night. 6. If the most approved reading of Ho- 
race may be admitted, the Mauritanians shot poisoned 
arrows; which clearly intimates, that they had some 
skill in the art of preparing paisons, and were cxecllent 
dartmeu. This last observation is countenanced by 
Herodiau and Elian, who entirely come into it, afhrm- 
ing them to have been in such continual danger of be- 
ing devoured by wild beasts, that they durst not stir 
out of their tents or mapalia without their darts. Sueh 


perpetual exercise must render them exeeedingly skil-| 


ful in hurling that weapon. 7. The Mauritamians sa- 
erificed luman victims to their deities, as the Phoeniei- 
ans, Carthaginians, &c. did. 

The country people were extremely rude and bar- 
harous; but those inhabiting citics must undoubtedly 
have lad at least some smattering in the literature of the 


as the situation of their country; but likewise from 
Orpheus, or Onomacritus, who asserts them to have 
made a settlement at the entranee into Colchis, to which 
place they came by sea. Magic, sorcery, divination, 
&c. they appear to have applicd themselves to in very 
early times. Cicero and Pliny say, that Atlas was the 
inventor of astrology, and the doctrine of the sphere, 
i.e. he first introduced them into Mauritania. This,. 
according to Diodorus Siculus, gave rise to the fable 
of Atlas bearing the heavens upon his shoulders. ‘The 
same author relates that Atlas instructed Hercules in 
the doctrine of the spliere and astrology, or rather 
astronony, who afterwards brought those seicnees imto 
Greece. | 

MAURITIA, the Gixxco, or Mazdenhair Tree ; 
a genus of plants belonging to the natural order of 

alme. See Botany Inde. 

MAURITIUS, or Maurice, an island of Afriea, 
about 400 miles cast of Madagasear, lying in the la- 
titude of 20 and 21 degrces south. It is about 150 
uniles in circumference. In the beginning of the 16th 
eentury it was discovered by the Portuguese, who 
knowing that Pliny and other ancient writers had 
mentioned the island of Cerne in these seas, took it 
for granted that this must be it; and aceordingly we 
find it styled Cerne or Sérne, in their maps: but, not- 
withstanding this, they did not think fit to settle it; 
and indeed thcir force was so small, in comparison of 
the vast dominions they grasped, that it was very ex- 
cusable. However, aecording to their laudable eus- 
tom, they put some hogs, goats, and otlicr cattle, up- 
on it, that in case any of their ships either going to 
the Indies or returning to Portugal should be obliged 
to toueh there, they might mect with refreshments. 
The Dutch, in the seeond voyage they made to the 
East Indies under their admiral James Cornelius Van- 
neck, eame together with five ships on the 15th of 
September 1568; anehored in a eommodious port, to: 
which they gave the name of Warwick Haven 3 and . 
gave a very good account of the place in their jour- 
nals. Captain Samuel Castleton, in the Pearl, an 
English East India ship, arrived there on the 27th of 
March 16123 and taking it to be an island undiscover- 
ed before, bestowed upon it the name of England’s Lv- 
rest, though others of his crew called it Pearl Island ; 
and in the account of their voyage, written by John 
Tatton the master of the ship, celebrated it as a place 
very convenient for shipping, either outward or home- 
ward bound, to refresh at. ‘This they sometimes ae- 
cordingly did, and brought some cargoes of ebony, 
and rich wood from thence, but without fixing any 
settlement. 

At leugth, in 1638, the Dutch seated themselves « 
here: and it is highly remarkable, that at the very 
time they were employed in making their first scttle- 
ment, the Freneh sent a vessel to take possession of it, 
who found the Dutch beforehand with them, and re- 
fused the assistance of an English Indiaman, wooding 
and watering in another part of the island, who very — 
frankly offered it, to drive the Dutch from their half 


settled posts. They continued for some time in quiet 
possession - 
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Meuritius. possession of the places they fortified im this island, to 
‘enymed which they gave the name of Alguretius, in honour of 


Prince Maurice their stadtholder. Dut having en- 
‘gaged the French, who were settled on Madagascar, 
to steal so of the natives, and sell them for slaves, 
for the improvement of the Dutch settlements here, 
this proved the ruin of both colomes; for the negroes 
surprised and massacred the French in Madagascar ; 
and the slaves in Mauvitius fled into the centre of the 
island ; from whence they so much and-so incessantly 
molested those who had been formerly their masters, 
that they chose to quit a country where they could no 
longer remain in any tolerable degree of safcty. The 
East India Company, however, from motives of con- 
veniency, and a very imperfect notion of its value, dis- 
approved this measure, and therefore ordered it to be 
resettled ; which was accordingly done, and three forts 
erected at the principal havens. Things now went on 
somewhat better than they did before, but they were 
still very much disturbed by the revolted negroes in 
the heart of the isle, whom they could never subdue. 
One principal use that the company made of this 
place, was to send thither state prisoners, who, as 
they were not men of the best morals, quickly cor- 
rupted the rest of the inhabitants, and rendered them 
‘such a race of outrageous smugglers, the situation of 
the place concurring with their bad disposition, that, 
after various ineffectual attempts made to reform them, 
orders were at length given to abandon Mauritius a 
second time, which after some delays, were put in exe- 
eution in the-ycar 1710. | 
Two years after this, the I'rench took possession of 
it, and named it the zsle de France. This name has 
obtained among themselves, but the Europeans in ge- 
neral continue to call it Mauritins. It lies in S. 
Tat. 20. 15. E.’ Long.’ 6. 15. The inconveniences 
arising from the want of a port at the island of Bour- 
bon, induced the French to take possession of Mauri- 
tius, it having two very geod harbours, te-fortify which 
no expencc has been spared. That on the north-west 
is called Port Louis, that on the south-east side of the 
island is called Port Bourbon. The trade-wind from 
the south-east in these latitudes blows all the year 
round, excepting for a few days at the summer sol- 
stice, when it is interrupted by hard gales and hurri- 
canes from the north. The ease with which this wind 
enables ships to enter the port of Bourbon, caused the 
French, when they first took possession of this spot, to 
esteem it the best port in the island; but experience 
pointing out to them, that the same wind often ren- 
dered the passage out of the harbour so difficult, that a 
ship was sometimes obliged to wait a considerable time 
before the weather admitted of her putting to sea, this 
harbour is in a great measure abandoncd, and the prin- 
cipal town and seat of government is now fixed at Port 
Louis, which is nearly in the middle of the north side 
ef the island, and its eftrance is through a channel 
formed by two shoals, which advance abont two miles 
into the. sea. When a ship arrives opposite to this 
channel, the south-east wind hinders her from entering 
the port under sail, and she must cither warp in with 
cables or be towed in with boats. The necessity of this 
operation, joined to the extreme narrowness of the 
channel, which does not admit of two ships abreast of 
each other entering at the same time, is one of the best 
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defences the harbour has against an attack by sea; for, yfouvitine || 
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from these obstacles, an encmy would find it a matter 


of the greatest difliculty to foree the port, and in ad- 


dition to this natural strength, they have built two forts 
and as many batteries, which are mounted with heavy 
cannon, and entirely command the approach to the 
havbour, should ships presume to force an entry under 
sail. ‘[his port is capable of containing 100 sail of 
ships, and is well provided with every: requisite for 
repairing and even building of ships. ‘This port has 
proved of the greatest advantage to France im the se- 
veral wars which have been carried on between Great 
Britain and her 5 and has proved of great utility to the 
French East India Company’s commerce 5 for here 
their ships and crews were surc to meet with all neces- 
sary refreshment after a long voyage. ‘The port of 
Bourbon is also fortified; and an army landed here 
would find it an extremely difhcult task to pass the 
mountains to the different parts of the island. There 
are several places between the north-east extremity and 
Port Louis where boats may land, but all these are de- 
fended by batteries; and the country behind them 1s 
a contimucd thicket: The rest of the coast is inaccessi- 
ble. Iu the north-eastern quarter is a plain extending 
about 10 miles from cast to west, and in some places 
five miles inland from the northern coast. All the 
rest of the island is full of high and steep mountains, 
lying so near to one another, and the intervals between 
them so narrow, that, instead of valleys, they rather 
resemble the beds of torrents; and these arc choked 
with huge fragments of rocks which have fallen from 
the stecp sides of the impending mountains. On the 
summits of the mountains ice is frequently to be found, 
and they are covered with forests of ebony and other 
large trees. ‘The ground they shade produces herbage, 
shrubs, and plants of various sorts, from the common 
grass to the strongest thorn, and that in sueh profusion, 
that they form a thicket so closely imterwoven, that 
no progress can be made but by means of a hatchet. 
Notwithstanding these difficulties, plantations have becn 
formed on these mountains, and very considerable pro- 
gress has been made in the plains 5 but the productions, 
although mostly of the same kind, are not only in less 
quantity, but of an inferior quality to those prodnced at 
Bourbon island. 

In a course of years, however, the settlement cost so 
much, and was considered in every light worth so little, 
that it had been more than once under deliberation, 
whether, after the example of the Dutch, they should 
not leave it again to its old negro inhabitants; which 
sooncr or latcr in all likelihood would have been its 
fate, if, in 1735, the famous M. de la Bourdonnais had 
not been sent thither with the title of governor-gencraé 
af the I'rench tslands. 

He found this isle in the worst state possible, thinly 
inhabited by a set of lazy people, who equally hated 
industry and peaee, and who were continually flatter- 
ing this man to his face, and belying him wherever 
and as far as they durst. He gave himself no trouble 
about this, having once found the means to make him- 
self obeyed; he saw the vast importance of the island ; 
he conceived that it might be settled to great advan- 
tage ; and, withont so much as expecting the thanks 
of those for whom he laboured, he began to execute, 
this great design. His first step was to bring over 

black 
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Tauritius. black boys from Madagascar, whom he carefully trained cast wind generally blows with least strength about yfuuritias 
“v-—~ up in good principles, and in continual excreise; by sunrise ; and it also happens, on four or five days, at | 
which he rendered them so good soldiers, that he very intervals, in the course of a month, that early in the Maxentius. 


quickly obliged the Marones, or wild negrocs, either to 


submit or to quit the island: he taught the planters to 


cultivate their lands to advantage 5 he, by an aqueduct, 


brought fresh water to the sea side ; and whereas they 


had not so much as a boat at his coming thither, he 


made a very fine doek, where he not only built sloops- 
and large vessels, but even a ship of the burden of 500 


tons. However incredible it may seen, yet it is cer- 
tainly fact, that in the space of five years le converted 
this country into a paradisc, that had becn a mere 
wilderness for 5000; and this in spite of the inhabitants, 
and of the company, who being originally prejudiced 
by them, behaved ill to him at his return. He soon 
made the cardinal de Fleury, however, sensible of the 
true state of things; and compelled the company to 
acknowledge, though they did not reward, his services. 
Ife afterwards returned into the Indies, and perfected 
the work he had begun, and to lnm it is owing that 
the isle of France was rendered one of the finest and 
most important spots upon the globe. Here no coffee 
is raised 5 hut hy the indefatigable industry of M. de 
Bourdonnais, sugar, indigo, pepper, and cotton (which 
are not at Bourbon), came to be cultivated with 
success. Since the departure of that most excellent 
governor, the plantations have been neglected, and 
are fallen off; but if a proper spirit of activity was 
raised among the inhabitants, they might soon be made 
to resume their flourishing appearance. Mines of iron 
have been discovered in the mountains near the great 
plain, in the north-east part of the island ; and tkese 
mountains affording in great abundance the necessary 
fuel, forges have becn erected: but the iron produced 
i of a very inferior quality, it being brittle, and only 
fit for making cannon-balls and bomb-shells. Black 
cattle, sheep, and goats, are preserved with difficulty ; 
the first generally die before they have been a year 
in the island, and this occasions frequent importations 
of them from Madagasear and other parts. Common 
domestic poultry breed in great.plenty ; and, with fish 
and turtle, furnish a great part of the food of the Eu- 
ropean inhabitants. 

The approach to the island is extremely dangerous, 
it being surrounded with ledges of rocks, and many 
of them covered by the sea. The shore abounds with 
eoral and shells... This island is said to contain 60 ri- 
vers: some are considcrable streams, and mest of them 
have their sources from lakes, of: which there are seve- 
ral in the middle part of the island. The rivers afford 
plenty of various kinds of fish, particularly eels. These 


are of an enormous size, sonie having been found that — 


were six feet long, and six inches in circumference, 
and so extremely voracicus, that it is dangerous to 
bathe in those parts of the river where they lie, as 
they will seize- a man without fear, and haye strength 
sufficient to keep him under water till-he is drowned. 
Here is a great variety of birds, and bats as large as 
a-young kitten: the inhabitants esteem them a deli- 
cate morsel. The air is both hot and moist, ‘but not 
unwholesomes The place abounds with insects, which 
ave very troublesome ; but there are no serpents. It 
has been: discovered, that off Port Louis the south- 
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morning the wind ceases in the northern part of the 
island for an hour or two, when a breeze rises, although 
but faintly, from the north-west 5 during which, a ship 
stationed at the entrance of the cliannel to avail herself 
of this breeze, may enter the harbour and attack thé 
forts. 

This island, during the period of the French revo- 
lution, did not entirely eseape from the storm which 
then agitated the parent country. In the year 1799, 
a. conspiracy was formed, and broke out, for the pur- 
pose of resisting the government which had been esta- 
blished under the authority of the republic. It was, 
however, soon suppressed by the activity of the civil 
authorities, supported by the majority of the inhabit- 
ants. 

‘Che population of this island in 1799 amounted to 
65,000, viz. 55,000 slaves, and 10,000 whites and 
mulattocs. The following is a state of the produce of 
this island in 1800: viz. coffee, 6000 bales, of 100 lbs. 
French 3 indigo, 300,000 lbs. from 2s. to 8s. per Ib. ; 
cotton, 2000 bales, of 250 lbs.; raw sugar, 20,000,000 | 
Ibs. 3 cloves, 20,000 Ibs. ‘The island of Mauritius, as 
well as the other French islands in the Indian ocean, 
werc taken by the British in 1811 ; and their possession 
was confirmed to Britain by the treaty of Paris m 1814. 

MAURUA, onc of the Society islands in the South 
sea. It is a small island, entirely surrounded with a 
ridge of rocks, and without any harbour for shipping. 
It is inhabited’; and its productions are the same with 
those of the neighbouring islands. A high round hill 
riscs in the middle of it, which may be seen at the 
distance of 10 or 12 leagues. W. Long. 152. 32. 
Dey lit. LG. 25 

MAUSOLEUM, a magnificent tomb or sepulchral 
monument. ‘The word is derived from Mausolus king 
of Caria, to whom Artemisia his widow erected a most. 
stately monument, esteemed one of the wonders of the 
world, and called it, from his own name, Alawsoleum. 

St MAWES, a town of Cornwall, in England, 
scated on the east side of Falmouth haven, in W. Long. 
4. 56. N. Lat. 50. 6. Thouglr but a hamlet of the 
parish of St Just, two miles off, without a minister,. 
or cither church, chapel, or mceting-house, it has sent 
members to parliament ever since 1562, who are re- 
turned by its mayor or portreve. It consists but of 
one street, under a hill, and fronting the sea, and its 
inhabitants subsist purely by fishing. K. Henry VIII. 
built a castle here, opposite to Pendennis, for the better 
security of Falmouth haven. It has a governor, a deputy, 
and two gunners, with a platform of guns. Here is a 
fair the Friday after St Luke’s day. 

MAXENTIUS, Marcus AurELIus VALERIUS, a 
son of the emperor Maximianus Hercules, was, by the 
voluntary abdication of Dioelesian, and of his father, 
raiscd to the empire A. D. 306. He afterwards in- 
cited his father to regssume his imperial authority ; 


and in a perfidious manner destroyed Severus, who 
had delivered himself into his hands, and rehed upon 
his honour for the safety of his life: . His victories - 


and successes were impeded by Galerius Maximianus, 
who opposed him with a powerful force. The defeat 
| . 4 and | 


WA 


Maxentius aud voluntary death of Galerius soon restored peace 


I 


to Italy ; and Maxentius passed into Africa, where 


‘Maximus. he rendered himself odious hy his cruelty and oppres- 


sion. He soon after returned to Rome, and was 1n- 
formed that Constantine was come to dethrone him. 
He gave his adversary battle near Rome, and, after 
he had lost the victory, he fled hack to the city. The 
bridge over which he crossed the ‘Tiber was in a de- 
cayed situation, and he fell into the river, and was 
drowned, A. D. 312. Fhe cowardice and luxuries of 
Maxentius were as conspicuous as his ernelties. He 
oppressed his suhjects with licavy taxes, to.gratify the 
cravings of his pleasures, or the avarice of his fa- 
vourites. He was debauched in his manners, and ne1- 
ther virtue nor innocence were safe whenever he was 
inclined to voluptuous pursuits. Jis body was de- 
formed and unwieldy. ‘Io visit a pleasure ground, or 
to exercise himself under a marble portico, or walk 
on a shady terrace, was to hima Herculean labour, 
which required the greatest exertions of strength and 
resolution. 

MAXILLA, the Jaw. See Anatomy, N° 20— 
26. | 
MAXIM, an established proposition or principle: m 
which sense it denotes much the same with axiom. 

ALAXIMILIAN J. emperor of Germany, signa- 
lized himself against the French while he was king of 
the Romans, and after he was emperor entered inte 
the army of Henry VIII. of England as a voluntcer 
against that nation: he was a protector of learned 
men, and abolished an iniquitous tribunal, styled Jv- 
dictum occultam Westphahe ; he composed some poems, 
and the memoirs of his own life. He died in 1519, 
aged 60. 

MAXIMUM, in Jlathematics, denotes the greatest 
quantity attainahle in any given case. 

If a quantity conceived to be generated by motion 


increases or decrcascs till it arrives at a certain mag- 


nitude or position, and then, on the eontrary, grows 
greater or lesser, and it be required to determine the 
said magnitude or position, the question 1s called a pro- 
blem de maximts et minimis. ‘ 
MAXIMUS, a eclebrated Cynic philosopher, and 
magician, of Ephesus. He imstrueted the emperor 
Julian in magic; and, according to the opinion of 
some historians, 1t was in the conversation and com- 
pany of Maximus that the apostasy of Julian originat- 
ed. The emperor not only visited the philosopher, 


but he even submitted his writings to his inspection 


and censurc. Maximus refused to live in the court of 
Julian ; and the emperor, not dissatished with the re- 
fusal, appomted him high pontiff m the province of 
Jiydia, an office which he discharged with the great- 
est moderation and justice. When Julian went into the 
east, the philosopher promised him suecess, and even 
said that Ins conquests would be more numerous and 
extersive than those of the son of Philip. He persuad- 
ed bis imperial pupil, that, according to the doctrine of 
metempsychosis, his body was animated by the soul 
which once animated the hero whose greatness and vic- 
tories he was going to eclipse. After the death of 
Julian, Maximus was almost sacrificed to the fury of 
the soldiers ; but the interposition of his friends saved 
is life, and he retired to Constantmople. He was 
roon after accused of magical practices, before the em- 
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me ™ as ‘ mis e 
peror Valens, and beheated at Ephesus, A. D. 366. a 
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He wrote some philosophical and rhetorical treatises, 
some of which were dedicated to Julian. ‘They are all 
now lost. | 

Maxiuvus of Tyre, a Platonic philosopher, went 
to Rome in 146, and acquired such reputation therc, 
that the emperor Mareus Aurelius became his scholar, 
and gave him frequent proofs of his esteem. ‘This phi- 
losopher is thought to have lived till the reign of the 
emperor Commodus. There are still extant 41 of his 
dissertations ; a good edition of which was printed by 
Daniel Heinsius, in 1624, in Greck and Latin, with 
notes. , 

Maximus Marius. Sce ALsrits. 

MAY, the fifth month in the year, reckoning from 
our first, or January; and the third, counting the 
year to begin with March, as_the Romans anciently 
did. It was called Maius by Romulus, in respect te 
the senators and nobles of his city, whe were named 
majores ; as the following month was called Juzzus, in 
honour of the youth of Rome, 2 Aonorem junzorwn, 
who served him m the war; though some will have it 
to have been thus called from Maza, the mother of Mer- 
eury, to whom they offered sacrifice on the first day ef 
it; and Papius derives it from Madius, eo quod tunc 
terra madcat. In this month the sim enters Gemini, 
and the plants of the carth im general begin to flower. 
— The month of May has ever been esteemed favour- 
able to love; and yet the ancients, as well as many 
of the moderns, look on it as an unhappy month 
for marriage. ‘The original reason may perhaps be re- 
ferred to the feast of the Lemures, which was held in 
it. Ovid alludes to this in the fifth of his Fasti, when 
he says, 


Nee viduce tadis eadem, nec virgints apta 
Z| empora 3; que nupsit, non diuturna futt eo 
flac quoque de causa, si te proverbia tangunt, 
AMense malum Maio nubere vulgus ait. 


Alay-dew. See Dew. 


May-duke, a species of cherry. See Prunus, Bo- 
TANY Index. 


May, Isle of, a small island at the mouth of the. 
frith of Forth, in Seotland, ahout a mile and a half’. 


in cireumference, and seven miles from the eoast of 
Fife, almost opposite to the roek called the Bass. It 
formerly belonged to the priory of Pittenweem: and 
was dedicated to St Adrian, supposed to have been 
martyred in this place by the Danes; and hither, in 
times of Popish superstition, barren women used to 
come and wership at his shrine, in hopes of being 
eured of their sterility. Here is a tower and light- 
house built by Mr Cunningham of Barns, to whom 
King Charles I. granted the island in fee, with power 
to exact twopence per ton from every ship that passes, 
for the maintenance of a lighthouse. In the middle 
of it there is a fresh-water spring, and a small lake.— 
The soil produces pasturage for 100 sheep and 20 
black cattle. On the west side the steep rocks render 
it inacecssible ; but to the cast there are four landing 
places and good riding. It was here that the French 
squadron, having the chevaliex de St Gcorge on board, 
anchored in the year 1708, when the vigilance of 
Sir George Byng obliged him to relinguish his de- 
sign, and bear away for Dunkirk. The shores all 


round 
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round the island abound with fish, and the cliffs with 
water fowl. 


ro ae i 
himeelf and bis queen, in which oflice he served the Mayerne 


May 
whole royal fainily to the time of his death in 1655. 


and May nooth. 


fayerne. 


vember the third, MDCXL. 


May, Zhomas, an eminent English poet and histo- 
rian in the 17th century, was born of an ancient but 
decayed family in Sussex, educated at Cambridge, and 
afterwards removed to London. While he resided at 
court, he wrote the five plays now extant under 
his name. In 1622, he published a translation of Vir- 
gil’s Georgies, with annotations ; and in 1635 2 poem 
en King Edward ILE. and a translation of Lucan’s 
Pharsalia ; which poem he continued down to the death 
of Julius Ceesar, both in Latin and English verse. 
Upon the breaking out of the eivil wars he adhered to 
the parliament; and in 1647, he published, “ The his- 
tory of the parliament of England, which began No- 
With a short and ac- 
cessary view of some precedent years.” In 1649, he 
published, Historie Parliamentd Anglie Breviarium, 
in three parts; whieh he afterwards translated into 
English. He wrote the History of Henry H. in Eng- 
lish verse. He died in 1642. He went well to rest 
over night, after a cheerful bottle as usual, and 
died in his sleep before morning: upon which his 
death was imputed to his tying his nightcap too elose 
under his fat cheeks and chin, whieh caused his suffo- 
cation; but the facetious Andrew Marvel has written 
a poem of 100 hnes, to make him amartyr of Bacehus, 
and die by the force of good wine. He was interred 
near Camden in Westminster Abbey; which eaused 
Dr Fuller to say, that “ if he were a biassed and par- 
tial writer, yet he lieth buvied near a good and true 
historian indeed.” Soon after the Restoration, his body, 
with those of several others, was dug up, and buried im 
a pit in St Margaret’s churchyard 5 and his monument, 
which was erected by the appointment of parhament, 
was taken down and thrown aside. 

MAYER, Topstas, one of the greatest astronomers 
and mechanies the 18th century produeed, was born at 
Maspach, in the duchy of Wirtemberg, 1723. He 
taught himself mathematies, and at the age of four- 
teen designed machines and instruments with the great- 
est dexterity and justness. These pursuits did not hin- 
der him from cultivating the belles lettres. He ae- 
quired the Latin tongue, and wrote it with elegance. 
In 1750, the university of Gottingen chose him for 
their mathematical professor ; and every year of his 
short life was thenceforward marked with some consi- 
derable discoveries in geometry and astronomy. He 
published several works in this way, whieh are all rec- 
koned excellent ; and some are inserted in the second 
volume of the “ Memoirs of the university of Got- 
tingen.” His labours seem to have exhausted him; for 
he died worn out in 1762. 

MAYERNE, Sir THeopoRE DE, baron of Aul- 
bone, was the son of Lewis de Mayerne, the celebrated 
author of the General History of Spain, and of the 
Monarchie aristo-democratique, dedicated to the states- 
general. He was born in 1573, and had for his god- 
father Theodore Beza. He studied physic at Mont- 
pelier, and was made physician in ordinary to Hen- 
ry IV. who promised to do great things for him, pro- 
vided he would ehange his religion. James J. of Fng- 
land invited him over, and made him first physician to 


Klis works weve printed at London in 1700, 
make a large folio, divided into two books ; the first 
containing his Consilia, Lpistoke, et Observationes ; 
the second his Pharmacopuia varieque medicamento- 
rum formule. 

MAYHEM. See Mai. 

MAYNE, Jasrer, an eminent English poet and 
divine iu the 17th eentury, who was bred at Oxford, 
and entered into holy orders. While Ins majesty re- 
sided at Oxford, he was one of the divines appointed 
to preach before him. He published in 1647 a 
picce entitled OXAOMAXIA, or Lhe peoples war ex-. 
antned according to the principles of reason and scrip- 
ture, by Jasper Mayne. In 1648 ‘he was deprived of 
his studentship at Christ church, and two livings he 
had; but was restored with the king, who made hinv 
his chaplain and arehdeaeon of Chiehester ; all whieh 
he held till he died. Dr Mayne was held in very 
high estcem hoth for his natural parts and his aequired 
aceomplishments. He was an orthodox preacher, 
and a man of severe virtue and exemplary behaviour 3. 
yet of a ready and facetious wit, and a very singular 
turn of humour. From some stories that are related 
of him, he seems to have borne some degree of re- 
semblanee in his manner to the celebrated Dr Swift ; 
but if he did not possess those very brillant parts 
that distinguished the Dean, he probably was less 
subjeet to that capricious and those unaccountablo 
whimsies which at times so greatly eelipsed the abi- 
lities of the latter. Yet there is one anecdote re- 
lated of him, which, although it reflects no great ho-~ 
nour on his memory, as it seems to carry some degree 
of cruelty with it, yet it is a strong mark of his re- 
semblance to the Dean, and a proof that his propen- 
sity for drollery and joke did not quit lim even m 
his latest moments. The story is this: ‘The Doetor 
had an old servant, who had lived with him some years, 
to whom he had bequeathed an old trunk, in which 
he told him he would find something that would make 
him drink after his death. The servant, full of ex- 
peetation that his master, under this familiar expres- 
sion, had left him somewhat that would be a reward 
for the assiduity of his. past services, as soon as decency 
would permit, flew to the trunk; when, behold, to his 
great disappointment, the boasted legacy proved to be 
a redherring. The doetor, however, bequeathed many 
legacies by will to pious uses ; particularly 50 pounds 
towards the rebuilding of St Paul’s cathedral, and 200 
pounds to be distributed to the poor of the parishes 
of Cassington and Pyrton, near Wattington, of both 
which places he had been vicar. In his younger years 
he had an attachment to poetry; and wrote two plays, the 
latter of whieh may be seen in the tenth volume of Dod- 
sley’s Colleetion, viz. 1. Amorous war, @ tragi-comedy. 
2. ‘The city-match, a comedy. He published a poem 
upon the naval victory by the duke of York over the 
Duteh, printed in 1665. Hie also translated into 
English from the Greck, part of Lucian’s Dialognes. 

MAYNOOTH, or MANOOTH, a post town m the 
connty of Kildare, in Ireland, 12 miles from Dublin. 


At this place there is a catholic college, established by 
2 the 
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Maynooth the Irish parliament in 1795. Young men destined for 
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the catholic ehurcl: had formerly gone to the continent 
for their edueation. This had now beeome nearly im- 
possible, in consequence of the war with Franee and 
Spain ; and for this reason, as well as to prevent those 
foreign attachments which grow out of a foreign edu- 


. cation, it was thought prudent to provide the means of 


domestic instruction for the catholics. 


They had only 


_ petitioned for leave to establish a seminary; but the 


parliament also granted 8000!. per annum for its sup- 


port, which was afterwards enlarged to 13,000l.; but 


has since been diminished. There were in 1808, eight 


. professorships and three lectureships ; and there was 
- aecommodation for 200 students, to whom the establish- 


’ 


ment afforded commons and instruetion. 

MAYNWARING, ArtuHur, an eminent political 
writer in the beginning of the 18th century, staid seve- 
ral years at Oxford, and then went to Cheshire, where 
he lived some time with his unele Mr Francis Chol- 
mondeley, a very honest gentleman, but extremely 
averse to the government of King William III. to 
whom he refused the oaths. Here he proseeuted his 
studies in polite literature with great vigour ; aud com- 
ing up to London, applied to the study of the law. 
He was hitherto very zealous in anti-revolutional prin- 
ciples, and wrote several pieees in favour of King 
James II.; but upon being introduced to the duke of 
Somerset and the earls of Dorset and Burlington, be- 
gan to entertain very different notions in politics. His 
father left him an estate of near 800l. a-year, but so 
encumbered, that the interest money amounted to al- 
most as much as the revenue. Upon the eonclusion of 
the peace he went to Paris, where hc became acquaint- 
ed with Mr Boileau. After his return he was made 
one of the commissioners of the eustoms, in which post 
he distinguished himself by his skill and industry. He 
was a member of the tate club, and was looked 
upon as one of the chief supports of it by his pleas- 
antry and wit. In the beginning of Queen Anne’s 
reign, the lord treasurer Godolphin engaged Mr Donne 
to quit the ofhee of auditor of the imprests, and made 
Maynwaring a present of a patent for that offiee worth 
about 2000l. a-year in a time of business. He hada 
considerable share in the Medley, and was author of 
several other pieces. The Examiner, his antagonist 
in polities, allowed that he wrote with tolerable spirit, 
and in a masterly style. Sir Riehard Steele dedicated 
the first volume of the Tatler to him. 

MAYO, one of the Cape de Verd islands, lying in 
the Atlantic occan, near 300 miles from Cape Verd in 
Afriea, about 17 miles in circumference. The soil in 
general is very barren, and water scarce: however, they 
have some corn, yams, potatoes, and plantains, with 
plenty of bceves, goats, and asses. What trees there 
are, grow on the sides of the hills, and they have some 
figs and water melons. The sea round about the island 
abounds with fish. The chief commodity is salt, with 
which many English ships are loaded in the summer 
time. ‘The principal town is Pinosa, inhabited by ne- 
groes, who speak the Portuguese language, and are 
stout, lusty, and fleshy. They are not above 200 in 
number, and many of them go quite naked. W. Long. 
23. §. N. Lat. 15. ro. | 


Mayo, a county of Ireland, in the province of Con- 
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naught, having Sligo and the sea on the north; Ros-  Mfayo, 
common on the sonth, Leitrim and Roseommon on Mayor. 


It 
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the east, and the Atlantic ocean on the west. 
contains 724,640 Irish plantation acres, 68 parishes, 
and 140,000 inhabitants. It gives title of earl to 
the family of Bourke. ‘This county takes its name 
from an ancient eity, built in 664; the ruins of the 
cathedral, and some traces of the stone walls which eu- 
eompassed the eity, yet remain on the plains of Mayo. 
it was a university, founded for the education of such 
of the Saxoii youths as were converted to the Christian 
faith: it was situated a little to the south of Lough 
Conn; and is to this day frequeutly called Alayo of the 
Savons, being celebrated for giving edueation to Al- 
fred the Great, king of England. As this town has 
gone to decay, Balinroke is reckoned the chief town. 
The county by the sea is mountainous ; but iniand has 
good pastures, lakes, and rivers. It is about 62 miles 
long, and 52 bread. Castlebar is the assizes town.— 
Mayo was formerly a bishep’s see, which is now united 
to Tuam. 

MAYOR, the ehief magistiate of a eity or town, 
chosen annually out of the aldermen. The word, an- 
ciently wrote mcy7, comes from the British mzret, i. e. 
custodire, or from the old English mazer, viz. potestas, 
and not from the Latin major. King Richard I. in 
1189, ehanged the bailiff of London into a mayor, 
and from that example King John made the bailiff of 
King’s Lynn a mayor anno 1204: Though the fa- 
mous eity of Norwich obtained not this title for its 
ehief magistrates till the seventh year of King Hen- 
ry V. anno 14193 since whieh there arc few towns 
of note but liave had a mayor appointed for govern- 
ment. . 

Mayors of corporations arc justices of peace pro 
tempore, and are mentioned in several statutes ; but 
no person shall bear any office of magistraey concern- 
ing the government of any town, corporation, &c. whe 
hath not received the sacrament according to the church 
of England within one year before his election, and 
who shall not take the oaths of supremacy, &c. 

If any person intrudes into the office of mayor, a gzo 
warranto lies against him, upon which he shall not 
only be ousted, but fined. And no mayor, or person 
holding an annual office in a corporation for one year, 
is to be elected into the samc office for the next; in 
this case, persons obstructing the ehoiee of a successor 
are subject to rool. penalty. Where the mayor of a 
corporation is not chosen on the day appointed by ehar- 
ter, the next officer in place shall the day after hold a 
court and elcet one ; and if there be a default or omis- 
sion that way, the electors may be compelled to choose 
a mayor, by a writ of mandamus out of the king’s 
bench. Mayors, or other magistrates of a corpora- 
tion, who shall voluntarily absent themselves on the 
day of election, are liable to be imprisoned, and dis- 
qualified from holding any office in the corporation. 

Mayor's Courts. To the lord mayor and city of 
London belong several courts of judieature. "The 
highest and most ancient is that called the hustings, de- 
stined to securc the laws, rights, franchises, and customs 
of the eity. The second is a court of request, or of 
conscrence ; of which before. ‘The third is the court of 
the lord mayor and aldermen, where also the sheriffs 


sit 5 


ee 
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trade, and committees yearly appointed, &e. 
» made by them are to have the assent of the lord mayor 
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the eourt of the city orphans, whereof the lord mayor 


ay and aldermen have the eustody. Also the court 


of eommon council, which is a court or assembly, 
whercin are made all by-laws which bind the eitizens 
of London. Jt consists, like the parliament, of two 
houses: an upper, eonsisting of the lord mayor and 


aldermen; and a lower, of a namber of common 


council men, chosen by the several wards as represen- 
tatives of the body of the eitizens. In the court of 
common couneil are made laws for the advancement of 
But acts 


and aldermen bystat.11. Geo. I. Also the chamberlain’s 


court, where every thing relating to the rents and re- 


venues of the eity, as also the affairs of servants, &c. 
are transacted. Lastly, to the lord mayor belong the 
courts of coroner and of eseheator ; another eourt for 
the conservation of the river Thames; another of gaol 
delivery; held usually eight times a year, at the Old 


Bailey, for the trial of eriminals, whereof the lord 


mayor is himself the chief judge. ‘There are other 


- courts called wardimotes or meetings of the wards; and 
courts of halymote or assemblies of the several guilds 


and fraternities. 
MAZA, among the Athenians, was a sort of eake 


made of flour boiled with water and oil, and set as 


the common fare, before such as were entertained at 
the public expence in the eommon hall or Prytaneum. 

MAZAGAN, a strong place of Afriea in the king- 
dom of Moroeeo, and on the frontiers of the province 
of Duguela. It was fortified by the Portuguese, and 
besieged by the king of Moroeco with 200,000 men in 
1562, but to no purpose. It is situated near the sea. 
W. Long. 8. 15. N. Lat. 33. 12. 

MAZARA, an ancient town of Sieily, and capital 


_ of a considerable vallcy of the same name, which is very 


fertile, and watered with several rivers. The town 1s 
a bishop’s see, and has a good harbour ; 1s seated on 
the sea eoast, in E. Long. 12. 30. N. Lat. 37. 53. 
MAZARINE, Jurivs a famous eardinal and 
prime minister of France, was born at Piscina in the 
province of Abruzzo, in Naples, in 1602. After 
having finished his studies in Italy and Spain, he en- 
tered into the serviee of Cardinal Saehetts, and became 
well skilled in politics, and in the interests of the 
princes at war in Italy; by whieh means he was 
enabled to bring affairs to an accommodation, and the 
peaee of Queiras was shortly concluded. Cardinal 
Riehlien being taken with his eonduet, did from 
theneeforward highly csteem him 3 as did also Cardinal 
Antonio, and Louis XIII. avho procured him a ear- 
dinal’s hat in 1641. Riehlieu made him one of the 
execntors of his will; and during the minority of 
ouis XIV. he had the eharge of affairs. At last he 
beeame the envy of the nobility, whieh oecasioned 
a eivil war; whereupon Mazarinc was forced to re- 
tire, a priee was set on his head, and his library sold. 
Notwithstanding, he afterwards returned to the court 
in more glory than ever ; concluded a peace with Spain, 
and a marriage treaty betwixt the king end the in- 
anta. This treaty of peace. passes for the master- 
picee of Cardinal de Mazarine’s politics, and proeured 
him the French king’s most intimate confidence; but 
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at last-his continual ’applieation to business threw him fazarines 


into-a disease, of whieh he died at Vineennes in 
1661.—Cardinal Mazarine was of a mild and aflable 
temper. One of his greatest talents was lis knowing 
mankind, and his being able to adapt himself, and to 
assume a character conformable to the circumstanecs 
of affairs. He possessed at one and the same time the 
bishopric of Metz, and ‘the abbeys of St Arnauld, 
St Clement, and St Vincent, in the same city; that of 
St Dennis, Clugny, and Victor, of Marseilles; of St 
Miehel at Soissons, and a great number of others. He 
founded Mazarine college at Paris; whieh is also 
called the college of the four nations. ‘There has been 
published a eolleetion of his letters, the most copi. 
ous edition of whieh is that of 1745, in 2 vols. duo- 
deeimo. 

MAZZUOLI. See ParmMiciano. 

MEAD, a wholcsome, agreeable liquor, prepared 
with honey and water. 

Onc of the best metheds of preparing mead is as fo}- 
lows: Into twelve gallons of water put the whites of 
six eggs 5 mixing these well together, and to the mix- 
ture adding twenty pounds of honey. Let the liquor 
boil an hour; and when boiled, add cinnamon, ginger, 
cloves, maee, and rosemary. As soon as it is eold, 
put a spoonful of yest to it, and tun it up, keep- 
ing the vesscl filled as it works ; when it has done 
working, stop it up elose; and, when fine, bottle it off 
for use. 

The author of the Dietionary of Chemistry direets 
to choose the whitest, purcst, and best tasted honey, 
and to put it into a kettle with more than its weight 
of water: a part of this liquor must he evaporated by 
boiling, and the liquor seummed, till its consistence is 
such, that a fresh egg shall be supported on its surface 
without sinking more than half its thickness into the 
liquor; then the liquor is to be strained and poured 
through a funnel into a barrel; this barrel, whieh 
ought to be nearly full, must be exposed to a heat as 
equable as possible, from 20 to 27 or 28 degrees of 
Nix Reaumur’s thermometer, taking care that the bung- 
hole be slightly covered, but not elosed. The pheno- 
mena of the spirituous fermentation will appear in this 
liquer, and will subsist during two or three months, 
aceording to the degree of heat; after which they will 
diminish and cease. During this fermentation, the 
barrel must be filled up oceasionally with more of the 
same kind of liquor of honey, some of whieh ought 
to be kept apart, on purpose to replace the liquor which 
flows out of the barrel in froth. | When the fermenta- 
tion ceascs, and the liquer has become very vinous, 
the barrel is then to be put into a eellar, and well 
closed ; a year afterwards the mead will be fit to be put 
into bottles. Mcad is a liquor of very ancient use in 
Britain. See Frasr. | 

Mxrap, Dr Richard, a celebrated Engtish physi- 
cian, was born at Stepney near London, where his 
father, the Reverend Mr Matthew Mead, had been 
one of the two ministers of that parish; but in 1662 
was ejected for nonconformity, but continued — to 
preach at Stepney till his death. As Mr Mcad had 


2 handsome fortune, he bestowed a liberal education 


upon 13 ehildren, of whom Richard was the eleventh ; 
and for that purpose kept a private tutor in his house, 


avhe, 


{| 
Mead. 


}fead. 
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who taught him the Latin tongue. At 160 years of 


ony age Richard was sent to Utrecht, where he studied 


three years under the famous Greevius; and then 
choosing the profession of physic, he went to Leyden, 
where he attended the lectures of the famous Piteairn 
on the theory and practice of medicine, and Her- 
man’s hotanical courses. 2 
years in these studies, he went with his brother and 
two other gentlemen to visit Italy, and at Padua took 
his degree of doctor of philosophy and physic in 
1695. Afterwards he spent some time at Naples and 
at Rome; and returning home the next year, settled 
at Stepney, where he inarried, and practised physic 
with a success that laid the foundation of his future 
greatness. 

Tn 1703, Dr Mcad having communicated to the 
Royal Society an analysis of Dr Bonomo’s discoveries 
relating to the cutaneous worms that generate the 
itch, which they inserted in the Philosophical Trans- 
actions; this, with his account of poisons, procured 
him a place in the Royal Society, of which Sir Isaac 
Newton was then president. ‘The same year he was 
elected physician of St ‘Thomas’s hospital, and was 
also cmployed by the surgeons to read anatomical lcc- 
tures in their hall, which obhged him to remove into 
the city. In 1707 his Paduan diploma for doctor of 
physic was confirmed by the university of Oxford ; 
and being patromzed by Dr Radcliile, on the death 
of that famous physician he succeeded him in his house 
at Bloomsbury-squarc, and in the greatest part of his 
business. In 1727 he was made physician to King 
George LI. whom he had also served in that capacity 
while he was prince of Wales; and he had afterwards 
the pleasure of secing his two sons-in-law, Dr Nichols 
and Dr Wilmot, his coadjutors in that emiment sta- 
tion. 

Dr Mead was not more to be admired fer the qua- 
lities of the bead than he was to be loved for those of 
his heart. ‘Though he was himself a hearty whig, yet, 
uniniluenced by party principles, he was a friend to all 
men of merit, by whatever denomination they might 
happen to be distinguished. Thus he was intimate 
with Garth, with Arbuthnot, and with Freind; and 


long kept up a constant correspondence with the great 


Boerhaave, who had been his fellow student at Ley- 
den: they communicated to each other their observa- 
tions and projects, and never loved each other the less 
for being of different sentiments. In the mean time, 


intent as Dr Mead was on the duties of his profession, 


he had a greatness of mind that extended itself to all 
kinds of literature, which he spared neither pains nor 
money topromate. He caused the beautiful and splen- 
did edition of Thuanus’s history to be published in 
1713, m seven volumes folio: and by his interposition 
and assiduity, Mr Sutton’s invention of drawing foul 
cur from ships and other close places was carried into 
execution, and all the ships in his majesty’s navy pro-, 
vided with this useful machine. Nothing pleased him 
more than to call hidden talents into light ; to give 
encouragement to the greatest projeets, and to see 
them executed under his own eye. During almost half 
a century he was at the head of his business, which 
brought him one year about seven thousand pounds, 
and for several years between five and six thonsand ; 
yet clergymen, and in general all men of learning, 
I 
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were welcome to his advice. His library consisted 
of 10,000 volumes, of which his Latin, Greek, and 
oriental manuscripts, made no incensiderable part. He 
hed a gallery for his pictures and antiquities, which 
cost lim great sums. His reputation, not only as a 
physician, but as a scholar, was so universally esta- 
blished, that he corresponded with all the principal li- 
terati in Europe: even the king of Naples sent to de- 
sire a complete collection of his works ; and in retura 
made him a present of the two first volumes of Signior 
Bajardi, which may be considered as an introduction 
to the collection of the antiquities of Herculaneum. 
At the same time that prince invited him to his pa- 
lace, that he might have an opportunity of showimg 
him those valuable monuments of antiquity; and no- 
thing but his great age prevented his undertaking a 
journey so suited to his taste. No foreigner of lcarn- 
ing ever came to London without beimg introduced to 
Dr Mead ; and on these occasions his table was always 
open, and the magnificence of princes was united with 
the pleasures of philosophers. It was principally to 
him that the several counties of England and our co- 
lonics abroad applied for the choice of their physi- 
cians, and he was likewise consulted by foreign phy- 
sicians from Russia, Prussia, Denmark, &c. He wrote, 
besides the ahove works, 1. A Treatise on the Scurvy. 
2. De vartol’s et morbillis dissertatio. 3. Medica sacra: 
sive de Morbistustgntortbus, qui in Biblis memorantur, 
Commentartus. 4. Monita et Preecepta medica. 5.A 
Diseourse concerning pestilential contagion, and the 
methods to be used to prevent it. The works he 
wrote and published in Latin were translated into 
English, under the Doctor’s inspection, by Thomas 
Stack, M. D. and I. R. S. This great physician, 
naturalist, and antiquarian, died on the 16th of Fe- 
bruary 1754. 

MEADOW, in its general signification, means 
pasture or grass lands, annually mown for hay : but it 
is more particularly applied to lands that are so low 
as to be too moist for cattle to graze upon them in 
winter without spoiling the sward. For the manage- 
ment and watering of meadows, see AGRICULTURE, 
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MEAL, the flour of grain. The meal or flour of 
Britain is the finest and whitest in the world. The 
French is usually browner, and the German browner 
than that. Our flour keeps well with us ; but in earry- 
ing abroad it often contracts damp, and becomes had. 
All flour is subject to breed worms; these are white in 
the white flour, and brown in that which is brown ; 
they are therefore not always distinguishable to the eye 3 
but when the flour feels damp, and smells rank and 
musty, it may be conjectured that they are there in 
great abundance. 


The colour and the weight are the two things 
which denote the value of meal or flour; the whiter: 
and the heavier it is, other things being alike, the 


better it alwavs is. Pliny mentions these two cha- 


racters as the marks of good flour; and tells us, that 


Italy in his time produced the finest in the world. 


This country indeed was famous before his time for 


this produce ; and the Greeks have celebrated it 5. and 


Sophocles in particular says, that no flour is so white 
The corn of this coun-. 


or so good as that of Italy. 
try has, however, lost much of its reputation since that 
time 3 


Mead 
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Meal. 
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mareasites, and bitumens, the air may have in time at- 
fected them so far as to make them diiluse themselves 
throngh the earth, and render it less ht for vegetation ; 
and the taking fire of some of these inflammable mi- 
nerals, as has sometimes happened, is alone suficient to 


alter the nature of all the land about the places where 


they are. 


The flour of Britain, though it pleases by its white- 


ness, yet wants some of the other qualities valuable 
in flour; the bread that is made of it is brittle and 
aloes not hold together, but after keeping a tew days 
beeomes hard and dry as if made of chalk, and is full 
of cracks in all parts; and this must be a great disad- 
vantage in it when intended for the service of an army, 
or the like cecasions, where there is no baking every 
day, but the bread of one making must-neeessarily be 
kept a long time. | 

The flour of Picardy is very like that of Britain; 
and after it has been kept some time, is found improper 
for making into paste or dough. ‘The French are 
forced either to use it immediately on the grinding, or 
else to mix it with an equal quantity of the flour of 
Brittany, which is coarser, but more unctuous and fat- 
ty; but neither of these kinds of flour keep well. 

The flour of almost any country will do for the 
home consumption of the plaee, as it may be always 
fresh ground ; but the great care to be used in sclect- 
ing it, is in order to the sending it abroad, or furnish- 
ing ships for their own use. ‘The saline humidity of 
the sea air rusts metals, and fouls every thing on board, 
if great care be not taken in the preserving them. ‘This 
also makes the flour damp and mouldy, and is often 
the occasion of its breeding insects, and being wholly 
spoiled. 

The flour of some places is constantly found to keep 
better at sca than that of others; and when that 1s 
once found out, the whole caution needs only be to 
earry the flour of those plaees. ‘Thus the French find 
that the flour of Poitou, Normandy, and Guienne, all 
bear the sea carriage extremely well; and they make 
a considerable advantage by carrying them to their 
American colonies. folsaw 

The choice of flour for exportation being thus made, 
the next care is to preserve.it in the ships 3 the keep- 
ing it dry is the grand consideration in regard to this ; 
the barrels in which it is put up ought to be made of 
dry and well seasoned oak, and not to be larger than 
to hold two hundred weight at the most. If the wood 
of the barrels have any sap remaining in it, it will moi- 
sten and spoil the flour; and no wood is so proper 
as oak for this purpose, or for making the bins and 
other vessels for keeping flour in at home, since when 
once well dried and seasoned it will not contract hu- 
midity afterwards. The beech wood, of which some 
make. their bins for flour, is never thoroughly dry, but 
always retains some sap. The fir will give the flour a 
taste of turpentine; and the ash is always subject to be 
eaten by worms. ‘The oak is preferable, because of its 
being free from these faults; and when the several 
kinds of wood have been examined in a proper manner, 
there may be others found as fit, or possibly more so, 
than this for the purpose. The great test 1s their hav- 
mg more or less sap. See Frour and Woop. 
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MEAN, in general, denotes the nuddie between 
two extremes: thus we say the mean distance, mean 
proportion, &c. | 
Mean, Arithmetical, is half the sum of the two ex- 
tremes, as 4 is the arithmetical mean between 2 and 


Mean, Geometrical, is the square root of the rect- 
angle, or product of the two extremes : thus, 


VIX 9='V9=3: 


To find two mean proportionals between two ex- 
tremes : multiply each extreme by the square of the 
other, then extraet the cube root out of each product, 
and the two roots will be the mean proportionals re- 
quired, 

Required two proportionals between 2 and 16, 


2X2%X%16=64, and 3,/64=-4. Again, 


W/o 16'=234/s12=28. 4 and 8 therefore are the 
two proportionals sought. 

MEARNSSHIRE, a county. of Scotland. See Kin- 
CARDINESHIRE. 

MEASLES, a cutaneous disease attended with a 
fever, in which there is an appearance of eruptions 
that do not tend to a suppuration. See MEDICINE 
Index. 

MEASURE of an angle, is an areh described from 
the vertex in any place between its legs. 
angles are distinguished by the ratio of the arehes, de- 
seribed from the vertex between the legs to the peri- 
pheries. Angles then are distinguished by those arches ; 
and the arches are distinguished by their ratio to the 
periphery. ‘I'hus an angle is said to be so many degrees 
as there are in the said arch. 

Measunz of a solid, is a cube whose side is an inch, 
a foot, or a yard, or any other determinate length. In 
geometry it isa cubic perch, divided into cubic feet, 
digits, &e. 

Measure of velocity, in Mechanics, is the space pas- 
sed over by a moving body in a given time. To mea- 
sure a velocity, therefore, the space must be divided in- 
to as many equal parts as the time is conceived to be 
divided into; the quantity of space answering to such 
a part of time is the measure of the velocity. 

Measurg, in Geometry, denotes any quantity assum- 
ed as one, or unity, to which the ratio of the other ho- 
mogeneous or similar quantities is expressed. 

MeEasurg, in a legal and commereial sense, denotes 
a certain quantity or proportion of any thing. bought, 
sold, valued, or the like. 

It is necessary, for the convenience of commerce, 
that an uniformity should be observed in weights and 
measures, and regulated by proper standards. A foot- 
rule may be used as a standard for measures of length, 
a bushel for measures of capacity, and a pound for 
weights. There should be only one authentic stan- 
dard of each kind, formed of the most durable ma- 
terials, and kept with all possible care. A sufficient 
number of copies, exactly corresponding to the prin- 
cipal standard, may be distributed for adjusting the 
weights and measures that are made for common 


use. There are several standards of this kind both in 
England 


Mean 
| 


Measure. 


Hence: 
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justly preserved, it will serve as a foundation for the 


others, by which they may be corrected if inaccurate, . 


or restored if entirely lost. For instance, if we have a 
standard foot; we can easily obtain an-ineh, and-can 


make a box which«shall contain a cubical inch, and. 


may serve as a standard for measures of capacity. If 


it be known that a pint contains 100 cubical inches, 
we may make a vessel five inches square, and four 


inches deep, whieh will contain a pint. If the stan- 
dard be required in any other form, we may fill this 
vessel with water, and regulate another to contain an 
equal quantity. Standards for weights may be obtain- 
ed from the same foundation; for if: we know how 
many inches of water it takes to weigh a pound, we 
have only to measure that quantity, and the weight 
which balances it may be assumed as the standard.of.a 
pound. | 
Again, If the standard of a pound be given, the 
measure of an inch may be obtained*from:it ; for we 
may weigh a cubical inch of water, and pour it into a 
regular vessel; and having noticed how far it is filled, 
we may make another vessel of hke capaeity in the 
form of a cube. The side of this vessel may be as- 
sumed as the standard for an inch;.and standards fer. 


a foot, a pint, or a bushel, may be obtained from it.. 
Water is the most proper substance for regulating stan-. 


dards; for all other bodies differ in weight from others 
of the same kind ; whereas it is found hy experience 
that spring and river water, rain, and melted snow, and 
all other kinds, have the same weight ;. and this uni- 
formly holds in all countries when the water is: pure, 
alike warm, and free from salt and minerals... 

_ Thus, any one standard is sufficient for restoring all 
the rest. 
pedient, if possible, for restoring the standards, in case 
that all of them should ever fall into disorder, or should 


be forgotten, .through the length of time, and the vi-. 


cissitudes of human affairs. This-seems difficult, as no 


words can convey a precise idea of a foot-rnle, or a- 


pound weight. Measures, assumed from the dimen- 


sions of the human body, as a foot, a Jrand-breadth, 


or a pace, must nearly be the same-in all ages, .unless 


the size of the human raee undergo some change 5 and. 
thercfore, if we know how many-square feet a Roman 
acre contained, we may form some jadgment of the. 
nature of the law whicli restricted the property of a- 


Roman citizen to seven acres ; and this is sufficient to: 


render history intelligible ; but it is too inaccurate to- 


regulate measures for commereial purposes. The same 
may be said of standards, deduced from the measure of 
2 barley-corn, or the weight of a grain-of wheat. If 
tle distance of two mountains be accurately measured 


and recorded, the nature of the measure used will be - 


preserved in a more permanent manner than by any 
standard 5 for if ever that measure fall into disuse, and 
another be substituted m its place, the distance may be 
measured again, and the proportion of the standards. 
may be ascertained by comparing the new and ancient 
distances. 

But the most accurate and unchangeable manner of 
establishing standards is, by comparing them with the 
Jength of pendulums, ‘The longer a pendulum is, it 


ers 
wa 
\feasure. Kingland and Scotland. Sce the article: /zraurs and 
men wromanowed IT oasures. > 

if auy one of the standards above mentioned be 


It may further be desired to hit on some ex-. 


vibrates the slower ; and it must have one precise length 
in order to vibrate in a second. The slightest difter- 
ence in length will occasion a difference in the time ; 
which will become abundantly sensible after a number 
of vibrations, and will be easily observed if the pendu- 
lum be applied-to regulate the motion of a clock. The 
length of a pendulum which vibrates seconds in Lon- 
don is about.394 inches, is constantly the same’ at the 
same place, -but it varies a little with the latitude of 
the place, being shorter as the latitude is less. ‘There- 
fore, though all standards of weights and measures 
were lost,, the length of a secend pendulum might be 
found by repeated trials: and if the pendulum be pro- 
perly divided, the just measure of an inch will be ob- 
tained; and from this all other standards may be re- 
stored. See Whitehurst on Invariable Mrasunes. 

Measures are various, according to the various kinds 
and dimensions of the things measured.—Hence arise 
lineal or longitudinal measures, for lines or lengths ; 
square measures, for areas or superfiees ; and solid or 
cubic measures, for bodies and their capacities 5 all 
which-again are very diflerent in different countries and 
in diflerent ages, and cven many ef them for different 
commodities. Whence arise other divisions of ancient 
and modern measures, domestic and foreign ones, dry 
measures, liquid measures, &c. 


L.. Lone Measures, or Measures of Application. 


1.] The Enghsh and Scotch Standards. 

The English lineal standard is the yard, contaimng 
3 English feet; equal to 3 Paris feet 1 inch and 33; 
of an inch, or 3 of a Paris ell. The use of this mea- 
sure was established by Henry I. of England, and the 
standard taken from the length of his own arm. It 
is divided into 36 inehes, and each inch is supposed 
equal to.3 barleycorns. When used for measuring 
cloth, it is divided into four quarters, and each quar- 
ter subdivided into 4 nails. ‘The English cll is equal 
toa yard and a qnarter, or 45 inches, and is used in 
measuring linens imported from Germany and the Low 
Countries. 

The Scots elwand was cstablished by King David I. 
and divided into 37 inches. 
the conneil chamber of Edinburgh, and being compar- 
ed with the English yard, is found to measure 37% 
niches ;. and therefore the Scots inch and foot are lar- 
ger than the English, im the proportion of 180 to 185 ; 
but this difference being so inconsiderable, is seldom 
attended to in practice. The Scots ell, though for- 
bidden by law, is still used for measuring some coarse 
commodities, and is the foundation of the land measure. 
of Scotland. 

Itinerary measure is the same both.in England and 
Seotland. The length of the chain is four pcles, or 22 
yards ; 80 chains make a mile. The old Scots com- 
puted miles were generally about a mile and a half 
each. 

_The reel for yarn is 2% yards, or 10 quarters, in 
circuit 5 120 threads make a cut, 12 cuts make a hasp 
or hank, and 4 hanks make a spindle. 

2.] Lhe French standard was formerly the aune or 
cll, containing 3 Paris feet 7 inches 8 lines, or 1 yard + 
English ; the Paris foot royal excecding the English by 
soo parts, as in one of the following tables. ‘This 


ell 


The standard is kept in” 


Measure, 


aye 


>| 
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Measure. ell is divided two ways viz. into halves, thirds, sixths, The French, however, have also formed an entirely yyeasure 
——— and twelfths; and into quarters, half-quarters, and six- ~ new system of weights and measures, according to lie sae 
teenths. following table. 


First part ofthename 


Proportions of the whicl: indicates the 


measures ofeach spe- 


. proportion to the| Length. Capacity. Weight. | Agrarian. {For firewood. 
jcies to its principal}*.* . | g 
| principal measure o1 
measure or unity. : 
unity 
10,000 Myria 7 
1,000 Kilo : 
100 Hecto | 
10 Deca 1 : 
- 4]  Aletre. Litre. Gramme. Are. Stere. 
O.1 Deci | 
0.01 Centi 
0.001 Milli ] . 
10,000,000th 


Weight of a 
centimetre 
cube of distil- 


Proportion of the principal measures | {part of the di- 
{between themselves and the length of ¢ jstance trom 
the meridian. the pole to the 


One cubic 
metre. 


A deeimetre 
cube. 


roo square 
metres. 


; { jequator. 


Ceti ERED (ee 


ee Go 


; Value of the principal measures in the 2 ]3 feet 11 Imes 


I pint and 4 


led water. 


t demi-voie, 
or x of a cord 


r 


18 grains and] ‘Two square 


: . or I litron and! 841,000 erches dex 
| ancient French measures. GJand 4 nearly |, si jie P » x, desseaux et 
x nearly. parts. eaux et forét. , 
forct. 
t 
61.083 inches, 
which is more 
Sn 2% 11.968 
| Value in English measures. Inches39.383.\than the wine, "9 66 9 
: grains. square yards. 
and less than 


the beer quart. 


The English avoirdupois pound weighs troy grains 
70043 Whence the avoirdupois ounce, whereof 16 
make a pound, is found equal to 434.75 troy grams. 
—And it follows that the troy pound is to the avoir- 
dupois pound as 88 to 107 nearly; for as 88 to 
107, so 18 $760 to 7003.636. that the troy ounce is 
tv the avoirdupois ounce, as 80 to 73 ucarly ; for as 
8o to 73, so is 480 to 438. And, lastly, That the 
avoirdupois pound and ounce is to the Paris two marc 
weight and ounce, as 63 to 68 nearly; for as 63 to 
68, so is 7004 to 7559.873. See Weicur. The 
Paris foot, expressed in decimals, is equal to 1.0654 
of the English foot, or contains 12.785 English inches. 
See Foor. | 

3.] Phe standard in’2/elland, Flanders, Sweden, 2 
good part of Germany, many of what were formerly 
valled the Hans-towns, as Dantzick and Hamburgh, 
and at Geneva, Frankfort, &e. is likewise the ell: but 
the cll in all these places differs from the Paris cll. 
In Tolland it contains one Paris foot eleven lines, or 
tour-sevenths of the Paris ell. "Phe Flanders ell con- 
tams two feet one inch five lines end half a line; or 
seven-twelfths of the Paris ¢ll. The cll of Germany, 
Brabant, &e. is equal to that of Flanders. . 

4.| The Ltalian measure 18 the branchio, brace, or 
fathom. This obtains in the states of Modena, Venice, 
Jorence, Lucea, Milan, Mantua, Bologna, &e. but 


Vor. NIM. Part Tf. 7 


is of different lengths. At Venice, it contains one 
Paris foot eleven inches three lines, or eight-fifteenths 
of the Paris ell. At Bologna, Modena, and Mantua, 
the brace is tlie same as at Venice. At Lucca it cons 
tains one Paris foot nine inches ten lines, or half a Pa- 
ris ell. At Florence, it contains one foot nine inches 
four lines, or forty-nine hundredths of a Paris cll. At 
Milan, the brace for measuring of silks is one Paris foot 
seven inches feur lines, or four-ninths of a Paris cll: 
that for woollen cloths is the same with the ell of 
Holland. Lastly, at Bergama, the brace is one foot 
seven inches six lines, or five-ninths of a Paris cll. 
The usual measure at Naples, however, is the canna, 
containing six feet ten inches and two lines, or one Pa- 
ris cll and fifteen-seventeenths. 

.] The Spanish measure is the vara or yard, in some 
places called the bara; containing seventeen twenty- 
fcurths of the Paris ell. But the measure in Castile 
and Valencia is the pan, span, or palm; which is used, 
together with the canna, at Genoa. In Arragon, the 
vara is equal to a Paris ell and a half, or five feet five 
inches six lines. . 

6..] The Portegwese measure is the cavedos, contam- 
ing two feet eleven lines, or four-scvenths of a Paris 
cll and the vara, an hundred and six whercof make an 
hundred Paris ells. 
+.) The Predmontese ri is the ras, containing 

: One 


4 


mE & 


Measure, one Paris foot nine inches ten lines, or half a Paris 
ell. In Sicily, their measure is the canna, the same 
with that of Naples. 

8.] The Muscovy measures are the cubit, equal to 
one Paris foot four inches two lines; and the arcin, 
two whereof are cqual to three cubits. 

9.] The Turkish and Levant measures are the picq, 
containing two feet two inches and two lines, or three- 
fifths of the Paris ell. ‘The Chinese measure, the 
cobre; ten whereof are equal to three Paris ells. In 
Persia, and some parts of the Indies, the gueze, where- 
of there are two kinds; the royal gueze, called also the 
gueze monkelser, containing two Paris feet ten inches 
eleven lines, or four-fifths of the Paris ell; and the shorter 


[ At 4 
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gueze, called simply gweze, only two-thirds of the for- 
mer. At Goa and Ormuz, the measure is the vara, the 
same with that of the Portuguese, having been intro- 
duced by them. In Pegu, and some other parts of the 
Indies, the cando or candi, equal to the ell of Venice. 
At Goa, and other parts, they use a larger cando, equal. 
to seventeen Dutch ells; excecding that of Babel and 
Balsora by g per cent. and the vara by 63. In Siam, 
they use the ken, short of three Paris feet by one inch. 
The ken contains two soks, the sok two keubs, the keub 
twelve nious or inches, the niou to be equal to eight 
grains of rice, i. e. to about nine lines. At Camboia, 
they use the haster ; in Japan, the tatam; and the span 
on some of the coasts of Guinea. 


Tastes of Long Measure. 


1. ENGLISH. 


Barley-corn 


3}Inch 
gee fe fe 

on a 3 Span 

26|_ aahe 4 | 13|Foot 

54 18 6 — 
ro8} =. 36 12 =e = 
180} 60 20 aos 
a 24. al: 
594, 198 | 66 a2 | 163] an 


2. SCRIPTURE Measures reduced into English. 


4|Palm a . k, 
3/Span - a c 
oe _ 2i\Cubit - 2 
7 oe; 4 {Fathom - - 
iv moh ay ee _ 7 Ezekiel’s reed 


48 


|tg20l 480] 160] 80 


20 


CES cl SSS eee 


40 |Furlong 


Ss a 


320 |8 |Mile. 


feat’ Bec. 
= - oy Menon i) 
‘ ; Oo 3.648 
: - O 10.944 
- “ I 9.888 
. 3 7 3-552 
3 - Io 611.328 
i ; - 14) 7alo4 
¥45 11.04 


3. The 


Meas . ) 


wr A i... MEA 
Measure. | 


3. Lhe ScrivTureE Ltinerary Measures. 
Eng. Miles. Paces. Feet. 


Cubit - : - ° O 1.824 
Hs Stadium - _ “ O 345 946 
a Lew Sabbath day’s journey - O 729 3.000 
fono 1o | 2 |Eastern mile “ “ I 403 1.000 
econ 30 “4 Page “ * 4 153 3-900 
Lae ee Ys a | ig A day’s journey . 33. 172 4.000 


4. GRECIAN. 
Paces. Feet. Dec. 


Dactylus, digit “ “ - = . 0.0 0.7.5 Sass 
t— dochme - - . " . 0 0 = Bogms & 
a P : 0 9 49-5546 ¥ 
. ~ e _ oO 8.310145 
‘1Spithame . , . oe! 9.0656 
IF oot “ “ “ aot 0.0875 

| raCubit . © Oat 1.5984 3 
ae =: 15 P¥gon ° . ot 3-109 Z 

Iz} 15, 17/Cubic larger . Sid 6.13125 

: a 4)Pace - oo © otwi: 


600 | 5333] 480 | 400] 100]/Furlong - 100 4 Ang 


pace 4266313840 [3 200 S00 8 {Male - 805 5 fe) 
Ln Paces. Feet. Dec. 
Digitus transversus - ~ - ~ O00 0.7255 
13{Uncia - ° - » » oO 0.967 
4 3\Palmus minor ~ - . - ER Oo) 2.901 
16 12 4|Pes ~ : - - o 0 11.604 
20 15 5}  13|Palmipes ” - - Oe 2.505 
eae tant —- ern — Cubitus - “ - o 1 5-406 
Tha hui — _— 7 > es Gradus - . leg 5-01 
wars waldo eau ory | eas oe er = Passus 2 - Salt 10.02 
PUN Piideeaccel.-625.| scot 2x68), sel raed 5 - - 120 4 Aes 
80000 | 60000} 20000] s000 4000 


33334|2000|1000} 8 |Milliare - 967 oO 0. 


Ta 6. Proportion 


M EA it 3 


Measure. 6, Proportion of several Long Meusures to each other, 
ema diene 


by AM. Picard. 


The Rhinland or Leyden foot (12 whereof 


make the Rhinland perch) supposed 696 
The English foot : 4 - * Gage 
The Paris foot : 420 


The Amsterdam foot, from. that of Leyden, by 


Snellius : “ - 629 
The Danish foot ( two whereof make the Da- ; 

nish ell) - - Ola 
The Swedish foot ~ - 6535 
The Brussels foot —- - 609% 
The Dantzick foot, from Hevelius’s Selenogra- 

phia - - : 636 
The Lyons foot, by M. Auzout - Vk 
The Bologna foot, by the same — 843 
The braccio of Florence, by the same, and Fa- 

ther Marsenne - 1290 


The palm of the architects at Rome, accord- 
ing to the observations of Messrs Picard and 
Auzout - - - 419} 

The Roman foot in the Capitol, examined by 
Messrs Picard and Anzout  ° - 653 or 653% 


The same from the Greek foot . 652 
¥rom the vineyard Mattei - a Oe 
From the palm - 6534 
From the pavement of the Pantheon, supposed 

to contain 10 Roman feet : - 653 
From a slip of marble in the same pavement, 

supposed to contain three Roman feet 650 
From the pyramid of Cestius, supposed to con- 

-tain 95 Roman feet - 653% 
From the diameters of the columns in the arch 

of Septimius Severus 7 653+ 
From a slip of porphyry iu the pavement of the 

Pantheon = 653% 


See on this subject Phil. Trans. vol. iv. art. 69. 


P 774: 


4. Proportions of the Long Measures of several nations 
to the English foot, taken from Messrs Greaves, Au- 
xaut, Pieard, and Hisenchmid. See Foor. 


‘The English standard foot being divided into 1009 
equal parts, the other measnres will have the proportions 
to it, which follow. 


“Peet. Inches. 
English foot - 10CO 12 
Paris foot - 1068 12.816 
Venetian foot - - 1161 13.944 
Rhinland foot : 1033 12.396 
Strasburgh foot . - 952 14.424 
Norimberg foot - 1000 12 
Dantzick foot - 944 11.998 
Danish foot -- - 3042 W2.504 
Swedish foot - 977% 11.733 
Derahor cubit of Cairo - 1824 12.888 
Persian arish - - Sato 38.364 
Greater Turkish pike - 2200 26.4 


6 


] Ml 


A 


Paris merccr’s ell : 


3939 47-244 
8. Different Tirnerary Aleasures. 


A French league is about 2} English miles 
A German mile 4 “alitto 
~A Dutch mile 3% ditto 
An Italian mile +4 ditto 
~ A Spanish league 34 ditto 
A Russian verst 3 ditto 


I]. Savane, Surenricrat, or Lano Measure. 


7, English square measures are raised from the yard 
of 36 inches multiplied into itself, and thus produ- 
cing 1296 square inches in the square yard; the divi- 
sions of this are square feet and inches 3 and the mul- 
tiples, poles, roods, and acres. Because the length 
of a pole is 5% yards, the square of the same contains 
30% square yards. A square mile contains 640 square 
acres. In measuring fens and woodlands, 18 feet are 
generally allowed to the pole, and 21 feet in forest 
lands. | 

A hide of land, frequently mentioned in the earher 
part of the nghsh history, contained abont 100 arable 
aeres 3 and 5 hides were esteemed a knight’s fee. At 
the time of the Norman conquest, there were 243,600 
hides in England. 

2. Scotch square or land measure is regulated by 
the Scotch ell: 36 square ells = 1 fall, 4o falls = 1 
rood, 4 roods = 1 acre.——-The proportion between 
the Scotch and Finglish acrce,. supposing the feet in 
both measures alike, is as 1369 to 1089, or nearly as 
5 to 4. Ifthe diflerence of the feet be regarded, the 
proportion is as 10,000 to 7869. The length of the 
chain for measuring land in Scotland is 23 ells, or 74 
feet.— A husband-land coutains 6 acres of. sock and 
scythe land, that is, of land that may be tilled with a 
plough or mown witha scythe ; 13 acres of arable land 
make one ox-gang, and four ox-gangs make a pound- 
land of old extent. 

3. Lrench square measures are regulated by 12 
square lines in the inch square; 12 inches.in the foot, 


22 feet in the perch, and soo perches in the arpent 
or acre. 


TABLES 


Veet, Fnehes. Measure. 

Lesser ‘Furkish pike - 2131 Drees 

Braccio at florence “ 1913 22.956 

Braccio for woollen at $i enn 1242 34.904 

Braccio for linen at Sienna To74 23.688 

Canna at Naples - ; 6889 82.56 

Vera at Almaria and Gibraltar 2460 ate | 
Palmo di Arehtetti at Rome - 432 87.84 

Canna di Archtetti - 4320 87.84 | 
Palmo di braccio di mercantia 695r 83.46 | 
Genoa palm - 815 9.78 | 
Bolognian foot - 1250 65 | 
Antwerp cll - 2.283 27.396 , 
Amsterdam cil . - 2268 27 ais . 
Leyden ell - 2260 Dipl 2 | 
Paris draper’s ell - 3929 47.148 


Me  BeA he aM ol MF A 


justed thereto, and thercfore execeding the former m1 Sessure- 


Tantus of Savane Measure. 


Tee Crish. 


Inches 
144|Feet 
(aay pee ; 
1296 9 |Yards 
2600), 25 2¢\Paccs 
39204) 27231 303, 10.89/Poles 


mses Faq)" 50q 1210 | 435.6} gollRood 


6272640)43 560 


4840 | 1743-6 169) 4\Acre 


2. Grecian square measures were the plethren or acre, 
hy some said to contain 1444, by others 10,000 square 
feet ; and aroura, the half of the plethron. ‘The aroura 
of the Egyptians was the square 100 cubits. 

3. Roman square measure reduced to English. ‘The 
integer was the jugerum or acre, which the Romans 


divided like the libra or as: thus the jugerum eon- 


tained 
2 mn <2 
Square a ze} * | Square 
fect. |=. [STO | mech 

As 28809| 288] 2 | 18 | 250.05 
Deunx | 26400] 264} 2 | 10 | 183.85 
Dextans | 24000] 240] 2 2 | 117.64 
Dodrans | 21600| 216] I | 34} $1.42 
Bes 19200|/192] 1 | 25 | 2547.46 
Septunx | 16800!/168] 1 | 17 | 191.25 
Semis 14400|144] I 9 | 125.03 
Quincunx | 12000} 120] 1 Bh dnt Cw a 
‘T'riens 9600} 96] o | 32 | 264.85 
Quadrans| 7200] 72| © |-24 | 198.64 
Sextans 4800} 48] o | 16 | 132.43 
Uneia 2400] 24] 0 8 | 66.21 


ore) e 
Note, Actus major was 14,400 square feet, equal to a 
semis; clima, 3600 square feet, equal to sescuncia; and 
aetus minimus equal to a sextans. 


VWI. Cusrcar Measures, or Measures of Capaeity, for 
Liquibs. 


1. The English measures were originally raised from 
troy weight: it being enaeted by several statates, that 
eight pounds troy of wheat, gathered from the middle 
of the ear, and well dried, should weigh a gallon of 
wine measure, the divisions and multiples. whereof were 
to form the other measures; at the same time it was 
also ordered, that there should be but one liquid mea- 
sure in the kingdom: yet cnstom has prevailed ; and 
there having been introduced a new weight, viz. the 
avoirdupois, we have now a second standard gallon ad- 


the ‘proportion of the avoirdupois weight to trey 
weight. From this latter standard are raised two se- 
veral measures, the ove for ale, the other for beer. 
‘The sealed gallon at Guildhall, which is the standard 
for wines, spirils, oils, &e. is supposed to contain 231 
cubic inches; and on this supposition the other mea- 
sares raised therefrom will contain as in the table un- 
derncath: yet, by aetual experiment, made in 1688, 
before the lord mayor and the commissioners ef excise, 
this gallon was found to contain only 224 cubie inches: 
it was, however, agreed to continue the common sup- 
posed contents of 231 cubic icles: so that all com- 
putations stand on their own footing. Hence, as 12 is 
to 231, so is (442 to 2814 the cubie inches in the ale 
gallon: but in effect the ale quart contains 40% cubic 
inches, on which principle the ale and beer gallon will 
be 282 eubic inches. The several divisions and mul- 
tiples of these measures, and their proportions, are ex~- 
hibited in the tables underneath. 

The barrel for ale in London is 32 gallons, and the 
barrel for beer 36 gallons. In all other places of 
England, the barrel, both for ale and beer, is 34 
gallons. 

2. Scotch liquid measure is founded on the put. 
The Scotch pint was formerly regulated by a standard 
jug of cast metal, the custody of which was eommitted 
to the borough of Stirling. This jug was supposed 
to contain 105 cubic inches 5 and though, after several 
careful trials, it has beeu found to contain only about 
103% inches ; yet, in compliance with established cu- 
stom, founded on that opinion, the pint stowps are still 
regulated to contain ro5 inches, and the customary 
ale measures are about z', above that standard. It was 
enacted by James I. of Scotland, that the pint should 
contain 4I ounces trone weight of the clear water of 
Tay, and by James VI. that it should contain 55 Scots 
troy ounces of the clear water of Leith. This aflords 
another method cf regalating the pint, and also ascer: 
tains the ancient standard of the trone weight. As the 
water of Tay and Leith is alike, the trone weight 
must have been to the Scots troy weight as 55 to 41; 
and therefore the pound trone must have contamed 
about 21= ounees Scots troy. 


4 gills 


2 mutchkins 


1 mutchkin. 
1 chopiu. 


2chopins = I pint. 
2 pints: = I quart. 
4 quarts = I gallon. 


The Seotch quart contains 210 inches; and is, there- 
fore, about 5 less than the English wine gallon, and 
about + less than the ale gallon. 

3. As to the liquid measures of foreign nations, 1¢ 
is to be observed, that their several vessels for wine, 
vinegar, &c. have also various denominations accord- 
ing to their different sizes and the plaees wlicremn 
they: are uscd. The woeders of Germany, for hold- 
ing Rhenish and Moscllc wines, are different 1 their 
gauges; some containmg 14 aumes of Amsterdam 
measure, and others more or less. The aume is reckon- 
ed at Amsterdam for 8 steckans, or 20 verges, or for 
x of a tun of 2 pipes, or 4 barrels, of French or Bour- 
at this latter place is called tergon, 


deaux, which % * 
ecause 
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said tun. ‘The steckan is 16 mingles, or 32 pints ; 
and the verge is, in respect of the said Rhenish and 
Moselle, and some other sorts of wine, 6 mingles ; 
“but, in measuring brandy it consists of 6% mingics. 
The aume is*divided into 4 anckers, and the ancker 
into 2 steckans, or-32 mingles. The ancker is taken 
sometimes for yz of a tun, or .4 barrels; on which 
footing the Bourdeaux barrel ought to contain at 
Amsterdam (when the cask is made according to the 
just gauge) 12% steckans, or 200 mingles, wine and 
-lees 3 or 12 steckans,-or 192 mingles, racked wine ; 
so that the Bourdeaux tun of wine contains 50 steekans, 
or 800 mingles, wine and lees ; and 48 steckans, or 
468 mingles, of pure wine. ‘The barrels or poingons 
of Nantes and other places on the river Loire, con- 
tain only 12 steckans, Amsterdam measure. The wine 
tun of Rochelle, Cogniac, Charente, and the isle of 
Rhé, differs very little from the tun of Bourdeaux, and 
consequently from the barrels and pipes. A tun of 
wine of Chalosse, Bayonne, and the neighbouring 
places, is reekoned 60 steckans, and thc barrel 15, 
Amsterdam measure. 

The muid of Paris contains 150 quarts or 300 pints, 
wine and lees; or 280 pints clear wine; of which 
-muids 3 make a tun, and the fractions are, 


The muid | f 36 seticrs 


The setier £° | 4 quarts 

The quart ‘6 j 2 pints 

The pint = | 2 chopins 
The chopm S | 2 demi-setiers 


The demi-setier J |. 2 poissons 

The muid is also composed of pipes or poincons, 
quarteaux, queves, and demigqueves ; those poincons 
of Paris and Orleans contain about 15 steckans Am- 
sterdam measure, and ought to weigh with the cask 
666lb. a little more or less. In Provence they reckon 
by milleroles, and the millerole of ‘Toulon contains 66 
Paris pints, or 100 pints of Amsterdam, nearly, and 
the Paris pint is nearly equal to the English wine 
quart (A). 


The butts or pipes from Cadiz, Malaga, Alicant, 


Benecarlo, Saloe, and Mataro, and from the Canaries, 
from Lisbon, Oporto, and Fayal, are very different 
in their gauges, though in aflreightments they are all 
reckoned two to the tun. 

Vinegar is measured in the same manner as wine ; 
but the measures for brandies are different: these 
spirits from France, Spain, Portugal, &c. are gene- 
rally shipped in large casks called pipes, butts and 
preces, according to the places from whence they are 
imported, &c. In France, brandy is shipped in casks 
called pieces at Bourdeaux, and pipes at Rechelle, Cog- 


niac, the isle of Rhé, and other neighbouring placcs, . 


which contam some more and some less, even from.60 
to 90 Amsterdam verges or veertels, acecrding to the 
capacity of the vessels, and the places they come from, 


which, being reduced into barrels, will stand as fol-_ 


lows, viz. 


E (aati 


Measure. because 3 of them make a pipe or 2 barrels, and 6 the 
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At Rochelle, Cogniac, the isle of Rhé, 
and the country of Aunis, _- 

At Nantes, and several places of Bre- 
tagne and Anjou - - 

At Bourdeaux, and different parts of 
Guienne - - ~ - 
At Amsterdam, and other cities of 

Holland - - + - 30 Veertels 
At Hamburgh and Lubeck ~— - 30 Verges 
At Embden - - - 24 Verges j 
In Provence and Languedoc, brandy is sold by the 


27 Veertels 
29 Veertcls 


32 Verges 


-quintal, the casks included ; and at Bruges in Flan- 


ders, the verges are called sesters of 16 stops cach,and 
the spirits is sold at so much per stop. 

Olive oi] is also shipped in casks of various sizes, 
according to the custom of the places where it is em- 
barked, and the conveniency of stowage. In England 
it is sold by the tun of 236 gallons; and at Amster- 
dam by the tun of 717 mingles, or 1434 pints. In 
Provence it is sold by milleroles of 66 Paris pints; 
from Spain and Portugal it is brought in pipes or 
butts, of different gauges ; at the first place it is sold 


‘by roves, where 40 go to the butt; and at the latter 


place by almoudas, whereof 26 make a pipe. Train 
oil is sold in England bythe tun, at Amsterdam by 
the barrel. . 


T'asxes of Liauip Measure. 
I, ENGLISH. 


Solid inches 


[Wine.] 


18 |Rundlet 


OT PP pe, eee So 


72762 (252) 314) 13/Barrel 


4158 | 144 


ie | Gmina | i | , $ 


9702 | 336) 42 | 23/14/Tierce 


emparetemeeee | cmrrmnee, [wane ore fe | memes 


14553 | 504! 63 | 3212 |12)Hogshead 


deepens | eines ames | St 


19279 | 672} 84 | 44/24/2 |12|Puncheon 


58212 [2016252 |14 |8 [6 [4 }3 |2 aan 
Pints [ Ale] Pints [ Beer.] 


8iGallon 


 $iGallon 


64) 8|Firkin 


'B arr el 


576\72) 8) 4) 2) Hogsh. 


2. JEWISH 


nat nn neremeeeeeeeememennonmnnmmnmremmnnenmmnnnnnneeeeeee ne ene ree ee 


(A f S 2 ag 2 Ct 4 > : f * SS ye Me apa . . e : 
(4) These are the old measures of France, the account of which, for the sake of comparison, is here retained. 
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< 2. JEWISH reduced to English Wine Measure. Gall. 5 — ae 
! - - - - . O OF 0.197 
r - - - « - o of, 0.211 
- . - - - e ” O 3; 0.844 
) Hin - ~ ” - - - Le Bl 2SBe 
er t tagle Og e Seah “ . ~ - - oe 2 racy 4 SOOT 
rs 6 ‘d Bath, or Epha . « _ “ Ae m2 
G60 “ 20| 180 * 30 id Coron, or Chomer ~ “ e Yiu Gky' JT O25. 
3. Artic reduced to English Wine Measure. Gal. Pints. 3° Dec 
Cochliarion == = : : : : “ eee 
- “ ~ “ ws © go 0.0712 
- - - - 0 ge 0.08055 
: “ - rs Oo ze 0.178 
2|Cyathos ~ vo “ O ge 0.35655 
ie a ah Oxybaplion ~ - - fe) =e 0-535 
Sr sce - - _ fe) = 2141 = 
ak 8 ~ alXestes. . : “ 5. 1 re, ae 
“48 ale 6|Chous * c “ oo Zod 
(343 56]1 7 28/864 864 |<76lt 44l72|1 |Metretes * 10 2 19.629 


~ O Ogg 0.11755; 
- O° Ors 0.469 + 
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LV. Measures 
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IV. Measure of Capacity for things Dry. 


1.] English dry or corn measure. The standard for 
measuring corn, salt, coals,~and other ~dry goods, im 
England, is the Winchester gallon, which contains 
2724 cubic inches. ‘The busiiel contains 8 gatlons, or 
2178 inches. A cylindrical vessel, 182 inches diame- 
ter, and 8 inches deep, is appointed to” be used as a 
bushel in levying the malt tax. A vessel of these di- 
mensions is rather less than the Winchester bushel of 
8 gallons, for it contains only 2150 inches; theugh 
probably there was no diffcrénce intended. ‘The deno- 
minations of dry measure commonly used, are given 
in the first of the subjoined tabts. dour quartcrs corn 
make a chaldron, 5 quarters make a wey or load, and 
10 quarters make aton. In measuring sea coal, 5 pecks 
make a bushel, g bushels make a quarter or vatt, 4 
quarters make a chaldron, and 21 chaldrons make a 
score. ~ 


40 feet hewn timber make a load. 

50 feet unhewn timber make a foad. 

32 gallons make a herring barrel. 

42 gallons make a salmon barrel. 

1 cwt. gunpowder makes a barrel. 

256 lbs. soap make a barrcl. “~ 

10 dozen candles make a barrel. 

12 barrels make a last. 


2.] Scotch dry measure. There was formerly only 
one measure of capacity in Scotland ; and some com- 
modities were heaped, others straiked, or measured ex-, 
actly to the capacity of the standard. The method of 
heaping was afterwards forbidder,,as unequal, and a 
larger measure appointed for such commodities as that 
custom had been cxtended to. . 

he wheat firlot, used also for ryc, pease, beans, salt, 
and grass seeds, contains 21 pints 1 mytchkin, measured 


by the Stirling jug. The barley firlot, used also for 


oats, fruit, and potatoes, contains 31 pints. A differ- 
cnt method of regulating the firlot was appointed from 
the dimensions of a cylindrical vessel. ‘The diameter 
for both measures was fixed at 19% inches, the depth 
“4 inches for the wheat firlot, and tog for the bariey 
firlot. A standard construeted by these measures is 


rather less than when regulated by the pint ; and as it . 


is difficult to make vessels cxactly cylindrieal, the regu- 


‘lation by the pint has prevailed, and the other method 


gonc into disuse. 

If the Stirling jug contains 103% inches, the wheat 
firlot will, contain 2109 inches; which is more than 2 
per cent. larger than the legal malt bushel of England, 
and about 1 per cent. larger than the Winchester bushel: 
and the barley firlot. will contain 3208 inehes. The 
barley boll is nearly cqual to six legal malt bushels. 

In Stirlingshire, 17 pecks are reckoned to the bol]: 
in Inverness-shire, 18 pecks: in Ayrshire the boll is the 
same as the English quarter. And the fhrlots, in many 
places, are larger than the Linlithgow standard. 

3.| French dry, are, the litron, bushel, nninot, minc, 
septicr, muid, and tun. ‘The litron is divided into two 
demilitrons, and four quarter litrons, and contains 36 
eubic inches of Paris. By ordonnance, the litron is 
to be three inehes and a half high, and three inches 
19 lines broad. ‘The litren for salt 1s larger, and is 
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bushels, the septier 


Me EA 
divided into two halves, four quarters, 
quarters, and 16 mesurettes. The J’rench bushel is 
different in different jurisdictions. At Paris it 1s di- 
vided into demibushels; cach demibushel. into two 
quarts ; the quart into two half quarts; and the half 
quart into two litrons: so that the bushel contains 16 
litrons. By ordonnance the Paris bushel isto be eight 
‘nches two lines and a half high, and_ten inches 
bread, or in diametcr within-side. ‘The minot con- 
sists. of three bushels, the mine of two minots or six 
of two mities or 12 bushels, and 
the muid of 12 septiers or 144 bushels. ‘The bushel 
of oats is estimated double that of any other grain : 
so that there go 24 bushels to make the septier, and 
288 to make the muid. It is divided into four pico- 
tins, the picotin containing two- quarts, or four litrons. 
The bushel for salt is divided into two half bushels, four 
quarters, cight half quarters, and 16 litrons: four bu- 
shels make a minot, 16 a septier, and 192 a muid. 
he bushel for wood is divided into halves, quarters, 
and half quarters. Eight bushels make the minot, 16 
a mine; 20 mines or 320 bushels, the muid. For 
plaster, 12 bushels make a sack, and 36 sacks a muid. 
For lime, three bushels make a minot, and 48 minots 
a muid. The minot is by ordonnancc to be rr inches 
g lines high, and 14 inches 8 lines in diametcr. The 
minot is composed of three bushels, or 16 litrons : 
four, minots make a septicr, and 48 a muid. The 
Freneh mine is no real vessel, but an estimation of se- 
veral others. At Paris the mine contains six bushels, 
and 24 make the muid; at Rouen the mine is four bu- 
shels 3 and at Dicppe 18 mines make a Paris muid. 
The septier differs in different places: at Paris it con- 
tains two mines, or eight bushels, and 12 septiers the 
muid. At Rouen the septier contains two mines or 
12 bushels. Twelve septicrs make a muid at Rouen 
as well as at Paris; but 12 of the latter are equal to 14 
of the former. At Toulon the scptier confains a mine 
and a half; three of which mines make the septier of 
Paris. The muid or muy of Paris consists of 12 septiers 5 
and is divided into mines, minots, bushels, &c. That 
for oats is double that for other grain, 1. e. contains 
twice the number of bushels. At Orleans the muid is 
divided into mines, but those mines only contain two 
Paris septiers and a half. In some placcs they use the 
tun in licu of the muid ; particularly at Nantes, where 
it contains 10 scptiers of 16 bushels cach, and weighs 
between 2200 and 2250 pounds. ‘Three of these tuns 
make 28 Paris septiers. At Rochelle, Ye. the tun con- 
tains 42 bushels, and weighs two per cent. less than that 
of Nantes. At Brest it ecntains 20 bushels, is equal 
to 10 Paris septiers, and weighs about 2240 pounds. 
See Tun. : 

4.| Dutch, Swedish, Polish, Prussian, and Muscovite. 


In these plaees, they estimate their dry things on the 


foot of the Jast, lest, leth, ov lecht ; so called aecording to 
the various pronunciations of the people who use it. In 
Holland, the last is equal to 19 Paris septiers, or 38 
Bourdeaux bushels, and weighs abcut 4560 pounds ; the 
last they divide into 27 mudes, and the mude into four 
scheples. In Poland, the last is 40 Bourdeaux bushels, 
and weighs z2bout 4800 Paris pounds. In Prussia, the 
lust 15 233 Paris septiers. In Sweden and Museovy 
they measure by the great and little last 5 the first eon- 
taining 12 Larrele, aud the sccond half as many. See 

dbase. 
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sevenths, or 171 tomoli and three-sevenths, make the Measure. 
last of Amsterdam. 
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easuve, WAST. In Museovy, they likewise use the chefford, 
ayn whieh is different in various plaees: that of Archangel 


_- is equal to three Rouen bushels. 


5-] Ttalian. At Veniee, Leghorn, and Lucca, they 
estimate their dry things on the foot of the staro or 
staio; the staro of Leghorn weighs 54 ponnds: 112 
staros and seven-eighths are equal to the Amsterdam 
last. At Lucea, 119 staros make the last of Amsterdam. 
The Venetian staro weighs 128 Paris pounds : the staro 
is divided into four quarters. ‘Thirty-five staros and 
one-fifth, or 140 quarters and four-fifths, make the last 
of Amsterdam. At Naples and other parts, they use the 
tomolo or tomalo, equal to one-third of the Paris sep- 
tier. Thirty-six tomoli and a half make the carro, and 
a carro and a half, or 54 tomoli, make the last of Am- 
sterdam. At Palermo, 16 tomoli make the salma, and 
four mondili the tomolo, Ten salmas and three- 


6.} Llemish. At Antwerp, &c. they measure by the 
viertel ; 32 and one-half whereof make 19 Paris sep- 
tiers. At Hamburgh, the schepel ; go whereof make 
19 Paris septiers. Sal 

4.| Spanish and Portuguese. At, Cadiz, Bilboa, and 
St Sebastian, they use the fanega ; 23 whereof make 
the Nantes or Rochelle tun, or g Paris septiers and 
a half: though the Bilboa fanega is somewhat larger, 
insomuch that 21 fanegas make a Nantes tun. - At Se- 
ville, &c. they use the anagoras, eontaining a little more 
than the Paris mine; 36 anagoras make 19 Paris sep- 
tiers. At Bayonne, &e. the eoncha; 30 whereof are 
equal to nine Paris septiers and a half. At Lisbon, the 
alquiver, a very smal] measure, 240 whereof make 19 


Paris septiers, 60 the Lisbon muid, 


Tapes of Dry Measure. 
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3. Attic Measures. of Capacity for Things dry, reduced to English 


Corn Measure.. 
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4. Roman Measures of Capacity for Things dry, reduced to English 


Corn Measure. 
Ligula. ° “ - - 


Alnasurs of Wood for Firing, is usually. the cord 
four feet high, and as many broad, and eight long ; 


this is divided into two half cords, called ways, and. 


by the French membrures, from the pieces stuck up- 
right to bound them ; or voyes, as being supposed half 
a wagwon load. 

Murasurr for Horses, is the hand, which by statute 
contains four inches. 

MEAsuRE, among Botanists. In deseribing the parts 
of plants, lournefort introduced a geometrical scale, 
which many of his followers have retained. They mea- 
sured every part of the plant’; and the essenee of the 
description consisted in an accurate mensuration of the 
whole. 

As the parts of plants, however, are: liable to va- 
riation in no circumstance so much as that of dimen- 


sion, Linnzus very rarely admits any other mensura-. 


tion than that arising from the respective length and 
breadth of the parts compared together. In eases 


that require actual mensuration, the same-author re-. 


comnicnds, in lien of Tournefort’s artificial scale, the 
following natural scale of the human body, which 
he thinks is much more convenient, and equally ae- 
curate, 

The scale in question consists of 11 degrees, which 
are as follow: 3. A hair’sbreadth, or the diameter 
of a hair, (capillus). 2. A line, (4inea), the breadth 
of the crescent or white appearance at the root of the 
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finger (not. thumb, measured from the skin towards 
the body of the nail; a line is equal to 12 hairbreadths, 
and is the 12th part of a Parisian inch. 3. A nail 
(unguts), the length of a finger nail; equal to six 
lines, or half a Parisian inch. 
the length of the first or outermost joint of the thumb 5 
equal to a Parisian inch. 5. A palm (padmus), the 
breadth of the palm exclusive of the thumb ; equal to 
three Parisian inches. 6. A span (spithama), the di- 


stance between the extremity of the thumb and that of. 


the first finger when extended; equal to seven Parisian 
inches. 4. A great span (dodrans), the distance be- 
tween the extremity of the thumb and that of the 
little finger, when extended ; equal to nine inches. 
8.. A foot (pes), measuring from the elbow to the 
basis of the thumb; equal to 12 Parisian inches. 9. 
A eubit (cubztus), from the elbow to the extremity 
of the middle finger ; equal to 17 inches, 
arm length (drachium), from the armpit to the extre- 
mity of the middle finger ; equal to 24 Parisian inches, 
or two feet. x1. A fathom (orgya), the measure of 
the human stature; the distance between the extremi- 
ties of the two middle fmgers, when. the arms are ex- 
tended; equal, where greatest, to six fect. 

M&AsuRE is also used to signify the cadence 
time observed in poctry, dancing, an 
them regular and agreeable. 


The diflerent measures ox metres in poctry, are the 


different 


4. A thumb (pollex),. 


to. An: 


and 
and music, to render: 


pms! titics, 
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different manners of ordering and combining the quan- 
or the long and short syllables. ‘Thus, hexame- 
ter, pentameter, iambic, sapphic verses, dc. consist of 
different measures. 

In English verses, the measures are extremely vari- 
ous and arbitrary, every poct being at liberty to intro- 
duce any new form that he pleases. The most usual 
are the heroic, generally consisting of five long and 
five short sy!lables; and verscs of four feet ; and of 
three fect and a ceesura, or single syllable. 

The ancients, by variously combining and transpos- 
ing their quantities, made a vast varicty of different 
measures. Of words, or rather feet of two syllables, 
they formed a spondce, consisting of two long syllables 5 
a pyrrhic, of two short syllables 5 a trochee, of a long 
and a short syllable 5 and an iambic, of a short and a 
long syllable. 

Of ‘their fect of three syllables they formed a mo- 
lossus, consisting of three long syllables ; a tribrach, of 
three short syllables ; a dactyl, of one Jong and two 
short syllables ; and an anapzst, of two short and one 
long syllable. The Greek poets contrived 124 dif- 
{event combinations or measures, under as many dif- 
ferent names, from fect of two syllables to those of 
SIX. 

Measvrr, in Muste, the interval or space of time 
which the person wha beats time takes between the 
rising and falling of Ins hand or foot, in order to con- 
duct the movement, sometimes quicker, and somctimes 
slower, according to the kind of music, or the subject 
that is sung or played. 

he measure is ihat which regnlates the time we are 
to dwell on each note. See ‘TIME. 

The ordinary or common measure is one second, or 
6oth part ofa minute, which is nearly the space be- 
tween the beats of the pulse or heart; the systole, or 
contraction of the heart, answering ‘to the clevatien of 
the hand; and its diastole, or dilatation, to the letting 
it fall. ‘Fhe measure usually takes up the space that 
a pendulum of two fect and a half long employs in 
making a swing or vibration. ‘The measure is regn- 
lated according to the different quality or value of 
the notes in the picee ; by which the time that cach 
note is to take up is expressed. The semibreve, for 
instance, holds one rise and one fall; and this ts called 
the aecasure or whole measure, sometimes the measere 
note, or time note; the minim, onc rise, or one fall; 
and the crotehet, half a rise, or half a fall, there bemg 
four erotchcets in a full measure. 

Muasunn Binary, or Double, is that wherem the rise 
and fall of the hand are cqual. 

Aleasrrn Ternary, or Triple, is that wherein the fall 
is double to the rise ; or where two minims are played 
during a fall, and hut one im the rise. To this pur 
pose, the number 3 is placed at ‘the begmming of 
the lines, when the measnre is intended to be triple ; 
and a C, when the measure is to be common or 
double. This rising and falling of the hands was 
ealled by the Grecks egos and Sees. St Augustine 
ealls it plansus, and the Spaniards compas. See ARSIS 
and ‘THEsis. | 

Powder Mrasures tn Artillery, ave mate of copper, 
and contain from an ounce to 12 pounds: these are 
ery convenient in a siege, when guns or mortars arc 
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joaded with loose powder, especially in ricochet firing, 
&e. | | 
MEASURING, ‘or MEnsuratTIon, is the using a 
certain known measure, and determming thereby the 
precise extent, qnantity, or capacity of any thing. 
Mrasurinc, in general, includes the practical part 
of geometry. From the various subjects on which it is 
employed, it acquires various names, and constitutes 
various arts. Sec GromETRY, LEVELLING, MENSU- 
RATION, TRIGONOMETRY, Ke. 
MEAT. See Foon, Dirr, Daivk, &e. 
Amongst the Jews, several kinds of animals were 
forbidden to be used as food, ‘The flesh with the 
blood, and the blood without the flesh, were prohibit- 


ed; the fat also of sacrificed amimals was not to be 


caters Roast meat, boiled meat, and ragouts, were in 
use among the Hebrews, but we mect with no kind 
of seasoning e&cept salt, bitter herbs, and honcy.— 
‘They never mingled milk in any ragout or hash, and 
never ate at the same meal both meat and milk, butter, 
or cheese. The daily provision for Solomon’s table 
was 30 measures of fine wheat flour, 60 of common 
flour, 10 fat oxen, 20 pasture oxen, 100 sheep, besides 
venison and wildfowl. Sce Luxury. 

The principal and most necessary food among the 
ancient Greeks, was bread, which they called cgles, 
and produced in a wicker basket called xeveov. “Their 
loaves were sometimes baked nnder the ashes, and 
sometimes in an oven. ‘They also used a sort of bread 
ealled masa. Barley mcal was used amongst the 
Greeks, which they called a#y@ilov. ‘They had a fre- 
quent dish called égsey, which was a composition of 
rice, cheese, eggs, and honey, wrapped in hg leaves. 
‘The pourreley was made of cheese, garhe, and cggs, 
beaten and mixed together. Their bread, and other 
substitutes for bread, were baked in the form -of hol- 
low plates, into which they poured a sauce. Garlic, 
onions, and figs, seem to have been a very common 
food amongst the poorer Athemans. The Grecks, 
especially in the heroieal times, ate flesh roasted ; boil- 
ed meat seldom was used. Fish secms not to have 
been used for food in the early ages of Greece. The 
yonng people only, amongst the Lacedaemontans, ate 
animal food; the men and the old men were support- 
ed by a black sonp called psyx ¢vees, which to people 
of cther nations was always a disagreeable mess. Grass- 
hoppers and the cxtremitics or tender shoots of trees 
were frequently eaten by the poor among the Grecks. 
Kels dressed with beet root were esteemed a delicate 
dish, and they were fond of the jowl and belly of salt- 
fish. Neither were they without their swect-meats ; 
the dessert consisted freqnently of fruits, almonds, nuts, 
fies, peaches, &e. In every kind of food we find 
salt to have becn used. 

The diet of the first Ramans consisted wholly of 
milk, herbs, and roots, which they cultivated and 
dressed with their own hands ; they also hada kind of 
grucl, or coarse gross pap, composed of meal and 
hoiling water ; this served for bread? And when they 
began to use bread, they had none for a great winle 
but of unmixed rye. Barley-meal was eaten by them, 
which they called polenta. When they began to cat 
animal food, it was esteemed a piece of luxury, and: 
2n indulgence not to be ons but by some particu- 
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lar sceasion. After animal food had grown into com- 
non use, the meat which they most frequently produced 
upon their tables was pork. \ 

Method of Preserving Flesh-Mnzar unthout smces, 
and with very little salt. Jones, in lis Alescellanca 
Curiosa, gives us the following description of the 
Moorish /cholle, which is made of beef, mutton, or 
camel’s flesh, but chiefly beef, which is cut in 
long slices, and laid for 24 hours in a pickle. They 
then remove it out of those jars or tubs into others 
with water; and when it has lain a night, they 
take it out, and put it on ropes in the sun and air 
to dry. When it is thoroughly dried and hard, they 
cut it into pieces of two or three inches long, and 
throw it into a pan or caldren, which is ready with 
boiling oi] and suet sufficient to hold it, where it boils 
till it be very clear and red when cut. After this they 
take it out, and set it to drain; and when all is thus 
done it stands to cool, and jars are prepared to put it 
up in, pouring upon it the liquor in which it was fried ; 
and as soon as it is thoroughly cold, they stop it up 
close. It will keep two years; will be hard, and the 
hardest they look upon to be the best done. ‘This they 
dish up cold, sometimes fried with eggs and garlie, 
sometimes stewed, and lemon squeezed on it. It is very 
good any way, either hot or cold. 

MEATH, commonly so called, or otherwise East 
Meath, to distinguish it from the county called West 
Meath: A county of Ireland, in the province of 
Leinster, bounded by the counties of Cavan and Louth 
on the north, the lmsh channel on the east, Kildare 
and Dublin on the south, and West Meath and Long- 
ford on the west. It is a fine champaign country, 
abounding with corn, and well inhabited. It returns 
two members to parliament ; and gives title of carl to 
the family of Brabazan. Jt contains 326,480 hrish 
plantation aeres, 139 parishes, and 112,000 inhabi- 
tants. The chief town is Trim. his district heing the 
most ancient settlement of the Belgians in Ireland, the 
inhabitants were esteemed the eldest and most honour- 
ahle tribe : from whieh seniority their chieftains were 
elected monarchs of all the Belge ; a dignity that was 
continued in the Ily-n-Faillian without intermission, 
until the arrival of the Caledonian colonies, under the 
name of 'Tuath de Danan, when Conor-Mor, chicf- 
tain of these people, cbtaincd, or rather usurped, the 
monarchal throne, obliged Eochy Failloch, with se- 
veral of his people, to cross the Shannon, and establish 
themselves m the present county of Roscommon, where 
Crothar founded the palace of Atha or Croghan, a 
circumstance which brought on a long and bloody war, 


between the Belgian and Caledonian races, which was’ 


not finally terminated until the close of the 4th cen- 
tury, when the Belgian line was restored in the person 
of O’Nial the Great, and continued until Briam Bo- 
romh usnrped the monarchieal dignity, by deposing 
Malachy O’Malachlin, about the year Joor. Tuathal 
Hetethomar, by a decree of the Tarah assembly, sepa- 
rated certain large tracts of land from each of the four 
provinces, where the borders joined together 5 whence, 
under the notion of adopting this spot fer demesne 
Jands to support the royal household, he formed the 
county or kingdom of Meath, which afterwards be- 
came the peculiar inheritance of the monarchs of Irc- 
land. In each of the portions thus scparated from 
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the four provinces, 'Tuathal eaused palaces to be erect- yy und | 


a ae 


ed, which might adorn them, and commemorate thie 
name in which they had been added to the royal do- 
main. In the traet taken out of Munster, he built 
the palace called Flachtaga, where the sacred fire, so 
called, was kindled, and where all the priests and druids 
annually met on the last day of October; on the evening 
of which day it was enacted, that no other fire should 
be used throughout the kingdom, in order that all the 
fires might be derived from this, which being lighted 
up as a fire of sacrifice, their superstition led them to 
believe would render all the rest propitious and holy ; 
and for this privilege every family was to pay three- 
penee, by way of acknowledgment to the king of 
Munster. ‘The second royal palace was erected in the 
proportion taken out of Connaught, and was built for 
the assembly cailed the convocation of Visneach, at 
which all the inhabitants were summoned to appear on 
the 1st day of May, to offer sacrifice to Beal, or Bei, 
the god of fire, in whose honour two large fires being 
kindled, the natives used to drive their cattle between 
them, whieh was supposed to be a preservative for 
them against accidents and distempers, and this was 
called Beal-Linne, or Bel-Tine, or the festival of the 
god of fire. ‘The king of Connaught at this mecting 
claimed a horse and arms from cvery lord of a manor 
or clncftain, as an acknowledgment for the lands ta- 
ken from that provinee, to add to the territory of 
Meath. The third was that which Tailtean erected in 
the part taken from Ulster, where the fair of that 
name was held, which was remarkable for this parti- 
cular circumstance, that the inhabitants brought their 
children thither, males and females, and contracted 
them in marriage, where the parents having agreed 
upon articles, the young people were joined according- 
ly ; every couple contracted at this meeting paid the 
king of Ulster an ounce of silver by way of acknow- 
ledgment. ‘Phe royal mansion of 'Tarah, formerly 
destroyed by fire, being rebuilt by Tuathal, on the 
lands originally belonging to the king of Leinster, was 
reckoned as the fourth of these palaces; but as a fa- 
bric of that name had stood there beforc, we do not 
find that any acknowledgment was made for it to the 
king of Leinster. 

Meath, with Clonmacnois, is a bishop’s see, valued in 
the king’s books at 373]. 4s. ofd. sterling, by an ex- 
tent returned anno 28th Elizabeth; but, by a former 
extent taken anno 30th Henry VII}. the valuation 
amounts to 3731. 12s. which being the largest and 
most profitable for the king, is the measure of the first 
fruits at this day. This see is reputed to be worth 
annually 3400]. ‘There were formerly many epis- 
copal secs in Meath, as Clonard, Duleck, Kells, 
Tim, Ardbraccan, Donshaghlin, Slaine, and Foure, 
besides others of less note; all these, except Dulcek 
and Kells, were consolidated, and their common see 
was fixed at Clonard, before the year 11 523 at: which 
time the divisions of the bishopries in Ireland were made 
by Jobn Paparo, cardinal priest, entitled Cardinal of 
St Lawrence in Damaso, then legate from Pope Eu- 
gene LIT. to the Irish. This division was made in a 
synod held on the 6th of March in the abbey of Mel- 
hifont, or, as some say, at Kells: and the two sees of 
Dueck and Kells afterwards submitted to the same 
fate. The constitution of this diocese js singular, hav- 


ing 
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Afeath ing no dean nor chapter, eathedral, or ceonomy.— MECCA, an ancient and very famous town of Asia, Mecce. 
{! Under the bishop, the archdeacon is the head officer, to | in Arabia Felix ; seated on a barren spot, in a ovo 
ecenas. whom, and to the clergy in general, the conge W@eltre valley surrounded with little bills, about a day’s jour- 


issued while bishops were elective. The affairs ef the 
dioccse are transacted by a synod, in the nature of a 
chapter, who have a eommon seal, which 1s ammually 
lodged in the hands of one of the body, by the appoimt- 
ment and vote of the majority. The dioeese is 
divide! mto twelve rural deanerics. 

Of CLONMACNOIS, nOwW axnexved to Meath: There 
is no valuation of this see in the king’s books; but it 
is supposed to be included in the extent of the see of 
Meath, taken anno 30th Henry VILL. The chapter 
of this see consisted anciently of dean, chantecr, chan- 
eellor, treasurer, archdeacon, and twelve prebendaries, 
but most of their possessions have fallen ito lay 
hands. At present the deanery is the only part of 
the chapter which subsists, to which the prebend of 
Cloghran is annexcd, and he hath a seal of office, whieh 
appears to have been the ancient episcopal seal of this 
see. This see was founded by St Kiaran, or Ciaran, 
the younger, in 548 or 5493 and Dermod, the son of 
Ceronill, king of Ireland, granted the site on which 
the church was built. 

West Mnarn. See WESTMEITH. 

MEATUS aupirorius. See Anatomy, N° 144. 

MEAUX, an ancient town of France, in the de- 
partment of the Seine and Marne, with a hishop’s see, 
seated in a place abounding in corn and cattle, on the 
river Marne, which divides it mto two parts ; and its 
trade consists in corn, wool, and eheese. It sustained 
a siege of three months against the English in 1421. 
E. Long. 2. 58. N. Lat. 48. 58. 

MECAENAS, or Mecoznas, C. Crinius, a ecle- 
brated Roman knight, descended from the kings of 
Etruria. He has rendered himself immortal by his 
liberal patronage of learned men and of letters; and to 
his prudence and adviee Augustus acknowledged him- 
self indebted for the seeurity he enjoyed. His fond- 
ness for pleasure removed him from the reaeh of ambi- 
tion; and he preferred dying, as ke was born, a Ro- 
man kuight, to all the honours and dignities which 
either the friendship of Augustus or bis own popularity 
could heap upon him. To the interference of Meczenas, 
Virgil owed the retribution of his lands ; and Horace 
was proud to boast that his learned friend had obtain- 
ed his fergiveness from the emperor,. for joining the 
cause of Brutus at the battle of Philippi. Meczenas 
was himself fond of literature: and, aecording to the 
most reeeived opinion, he. wrote a history of animals, 
a journal of the life of Augustus, a treatise on the 
different natures and kinds of precious stones, besides 


the two tragedies of Oetavia and: Prometheus, and 


other things, all now lost. He died eight years be- 
fore Christ; and on his deathbed he particularly re- 
eommended his poetical friend Horace to the care and 
confidenee of Augustus. Seneca, who has liberally 
commended the genius: and abilities of Meeznas, has 
not withheld his eensure from lis dissipation, indolence, 
and efleminate luxury. From the patronage and en- 
couragement wlneh the princes of heroic and lyric 
poetry among the Latins received from the favourite of 
Augustus, all patrons of literature have ever sinee been 
called Alecanates.. Virgil dedicated to him his Geor- 
gics, and Horace lis Odes.. 


ney from the Red sea. It isa plaee of no strength, 
having neither walls nor gates; and the buildings are’ 
very mean. ‘That which supports itis the resort of a 
great many thousand pilgrims annually, for the shops 
are scarcely open all the year besides. ‘The inhabitants 

are poor, very thin, lean, and swarthy. ‘The hills 
about the town are very numerous ; and consist of a 

blackish rock, some of them half a mile in circuinfe-: 
rence. On the top of one of them is a cave, where: 
they pretend Mahenect usually retired to perform his 

devotions, and hither they afiirm the greatest part of 
the Alcoran was brought him by the angel Gabriel. 

Lhe town has plenty of water, and yet little garden- 

stuff; but there are several sorts of good fruits to be 
had, such as grapes, melons, water melons, and cucum- 

bers. ‘There are also plenty of shecp brought thither 
to be sold to the pilgrims. It stands in a very hot cli-- 
mate ; and the inhabitants usually sleep on the tops of 
their houses for the sake of coolness. In order to pro- 
teet themsclves from the heat through the day, they 
carefully shut the windows, and water the strects to re- 
fresh the air. There have been instances of persons suf: 

foeated in the middle of the town by the burning wind | 
ealled Szimoos: 

As a great number of the people of distinction in 
the provinee of Hedsjas stay in the city, it is better 
built than any other in Arabia. Amongst the beauti- 
ful edifiees it contains, the most remarkable is the fa- 
mous vata or Caaba, “ The house of God,’ which 
was held in great veneration by the Arabs even before 
Mahonict’s time, 

No Christian dares go to Mecea; not that the ap- 
proach to it is prohibited by any cxpress law, or that 
the sensible part of the Mahometans have any thi ¢ 
to object to it; but om account of the prejudiecs of 
the people, who regarding this ground as saered, th ak 
Christians unworthy of setting thcir foot on it; it. 
would he profaned in the opinion of the supersti- 
ous, if it was trod upon by infidels.. ‘The people even 
believe, that Christians are preveuted from approach- 
ing by some supernatural power; and they tell the 
story of an infidel, who having got so far as the hills. 
that snrround Mecca, all the dogs of the eity eame 
out and fell upon him; and who, being struek with: 
this miraele, and the august’ appearanee of the Kaba, 
immediately became’ a mussulman. It is therefore to 
be presumed that all the Europeans who describe 
Mecca as eye-witnesses, have been rencgadoes cscaped 
from Turkey. A recent exumple confirms this suppo- 
sition. On the: promise of being allowed to preserve » 
his religion, a French surgeon was prevailed on to ac- 
company the Emir Hadsji to Mecea, in quality of phy- 
sician; but at the very first station, he was forced to 
snbmit tocircumcision, and then he was: permitted to 
continue his journey. 

Although the Mahometans do not allow Europeans — 
to go to Mceca, they do not refuse to give them de- 
seriptions of the Kaba, and information with regard to 
that building ; and there are persons who gain their» 
bread by making designs and little pictures of the Kaha, 
and selling them to pilgrims. Seg CaaBa. 

The Mahometans have. so high an opimon of the 

sanetity:- 
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sanctity of Mecca, that they extend it to the places 
The territory of that city 1s 
held sacred to certain distances, which are indicated by 
particular marks. livery caravan fmds im its rond a 
similar mark, which gives notice te the pilgrims when 
they are to put on the modest garb in which they must 
appear in those saered regions. }every mussulman 1s 
obliged to go once in his life at least to Mccca, to 
perform his devotions there. Lf that law was rigem~ 
ously enforced, the concourse of pilgrims would be 
prodigious, aud the city would never be able to eon- 
tain the multitudes from all the eountrics where the 
Mahometan religion prevails. We must therefore, 
suppose, that devotees alone perform this duty, and 
that the others can easily dispense with it. Those 
whose circumstances de not permit a long absence, 
have the liberty of going to Mecva ‘by a substitute.— 
A hired pilgrim, however, cannot go for morc than 
one person at a time; and he must, to prevent frauds, 
hring an attestation in proper form, from an imam of 
Mecca, that he has performed the requisite devotions 
on behalf of such a person, either alive or dead; for, 
after the decease of a person who has not obeyed the 
jaw during his life, he is still obliged to perform the 
journcy by proxy. ; 

The caravans, which are not numerous, when we 
consider the immense multitude of the faithful, are 
composed of many people who do not make the jour- 
ney for purposes of devotion, ‘These are merchants, 
who think they can transport their merchandises with 
mere safety, and dispose of them more easily; and 
contractors of every kind, who furnish the pilgrims 
and the soldiers who escort the caravans, with neeessa- 
rics. ‘Thus it happens, that many people have gone 
often to Mecca, solely from views of interest. ‘The 
most considerable of those caravans is that of Syria, 
commanded by the pacha of Damaseus. It joins at 
some distance the second from Egypt, whieli is con- 
ducted by a bey, who takes the title of Emir Hadsy. 
One comes from Yemen, and another, less numerous, 
from the country of Lachsa. Some scattered pilgrims 
arrive by the Red sea from the Indies, and from the 
Arabian estahlishments on the coasts of Africa. The 
Persians come in that whieh departs from Bagdad ; the 
place of conductor to this last is bestowed by the pacha, 
and is very lucrative, for he receives the ransoms of the 
heretical Persians. 

ft is of consequence to a pilgrim to arrive carly at 
the holy places. Without having been present from 
the heginning at all the ceremomes, and without hav- 
ing performed every particular act of devotion, a man 
‘mmot acquirc the title of Hadsji: this is an honour 
very much coveted by the ‘Turks, for it confers real 
advantages, and makes those who attain it to be much 
respected. Its infrequeucy, however, in the Maho- 
guctan dominions, shows how much the observation of 
the law commanding pilgrimages is neglected. A si- 
milar custom prevails among the Oriental Christians, 
who are excecdingly emulous of the title of Hadsji, 
or Mokdasi, which is given to pilgrims of their com- 
munion. In order to acquire this title, it is not snfli- 
cient that the person has made the journey to Jerusa- 
lem; he must also have kept the passover in that city, 
and have assisted at all the ceremonies of the holy weeks. 
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After all the essential ceremonies are over, the pil- 
grims uext morning move to a place where they say 
Abraham went to offer up his sen isaac, which 1s 
about two or three miles from Mceca: here they pitch 
their tents, and then throw seven small stones against 
a little square stone building. ‘This, as they afhrm, is 
performed in defiance of the devil. Every one then 
purchases a sheep, which is brought for that purpose, 
euting some of it themselves, and giving the rest to the 
poor pcople who attend upon that oceasion. Indeed 
these are miserable objeets, and such starved creatures, 
that they seem ready to devour cach other. After all, 
one would imagine that this was a very sanctified place ; 
and yet a renegado who went in pilgrimage thither, 
affirms there is as much debauehery practised here as 
in any part of the ‘Turkish dominions. It is 25 miles 
from Jodda, the sca port town of Meeea, and 220 
south-cast of Medina. FE. Long. go. 55. N. Lat. 
25. es. 

MECHANICAL, an epithet applied to whatever 
relates to meehanics: 'Phus we say, mechanical powers, 
causes, &c. See the articles Powrr, Cause, &e. 

The mechanical philosophy is the same with what is 
otherwise called compuscular philosophy, which explaims 
the phenomena of nature, and the operations of corpo- 
veal things, on the principles of mechanics; viz. the 
Motion, gravity, arrangement, disposition, greatness or 


smallness, of the parts which compose natural bodies. 


See CORPUSCULAR, 

This manner of reasoning is mucli used in medicme 3 
and, aceording to Dr Quincy, is the result of a tho- 
rough acquaintance with the structure of animal bo- 
dies : for considering an animal body as a composition 
out of the same matter from which all other bodies are 
formed, and to have all those properties whieh concern 
a physician’s regard, only by virtue of its peculiar con- 
struction; it naturally leads a person to consider the 
several parts, aceording to their figures, contexture, 
and use, either as wheels, pulleys, wedges, levers, 
screws, cords, canals, straimers, &c. For which pur- 
pose, continues he, it is frequently found helpful to 
design in diagrams, whatsoever of that kind is under 
consideration, as 1s customary in geometrical demonstra- 
tions. 

For the application of this doctrine to the human 
body, sec the article MrpDiciNnE¥. 

MECHANICAL, in mathematics, denotes a construc- 
tion of some problem, by the assistance of instruments, 
as the duphcature of the cuhe and quadrature of the 
circle, in contradistinction to that which is denc in an 
accurate and geometrical inanner. 

Mechanical Curve, isa curve, according to Descartes, 
which cannot be defined by any algebraic equation ; 
and so stands contradistinguished from algebraic or geo- 
metrical curves. 

Leibnitz and others call these mechanical eurves 
transcendental, and dissent from Deseartes, in excluding 
them out of geometry. Leibnitz found a new kind of 
transecndental equations, where these curves are de- 
fined: but they do not continuc constantly the same 
in all points of the curve, as algebraic ones do. See 
the article TRANSCENDENTAL. 

Mechanical Solution of a problem is either when 
the thing is done by repeated trials, or when lines used 
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echanj. inthe solution are not truly geometrical, or by organi- 
cal. _ cal construetion. 

yw §=Alechanical Powers, are certain simple machines, 
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I- WA ECHANICS is the scienee which enquires into 

the laws of the equilibrium and motion of solid 
bodies ; into the forees by which bodies, whether ani- 
mate or inanimate, may be made to act upon one ano- 
ther; and into the means by whieh these may be in- 
ereased so as to overeome such 2s are mest powerful.— 
The term mechanics was originally applied to the doe- 
trine of equilibrium. It has by some late writers been 
extended to the motion and equilibrium of all bodies, 
whether solid, fluid, or aériform ; and has been employ- 
ed to comprehend the seienees of hydrodynamics and 
pneumaties. 3 


HISTORY. 


| aie 


-ooress of 
»actical 


neeted with the arts of life, and particularly with those 
‘echanics 


which cxist even in the rudest ages of socicty, the con- 
“nong the : 7 iG wea 
“cients, Struetion of machines must have arrived at considerable 
| perfection before the theory of equilibrium, or the 
simplest properties of the mechanical powers, had en- 
gaged the attention of philosophers. We accordingly 
find that the lever, the pulley, the crane, the capstan, 
and other simple machines, were employed by the an- 
ient arehitcets in clevating the materials of their 
| buildings, long before the dawn of mechanical science ; 
and the military engines of the Greeks and Romans, 
such as the catapult and balistce, exhibit an extensive 
aequaintanee with the construction of compound ma- 
chinery. Inthe splendid remains of Hgyptian architee- 
ture, which in every age have excited the admiration 
of the world, we perceive the most surprising marks of 
meehanieal genius. The elevation of immense masses 
of stone to the tops of their stupendons fabries, must 
have required an aeeumulation of mechanical power 
c which is not in the possession of modern architects. 


[stole 3. The earliest traces of any thing like the theory of 
e first meehanies are to be found in the writings of .Anstotle. 
4s ‘i In some of his works we diseover a few crroncous and 
nded to 


obseure opinions, respecting the doctrine of motion, and 
the nature of equihbrium; and in Is 28th mechanical 
question he has given some vague observations on the 
_ ©. 320. foree of impulse, tending to point out the difference be- 
, tween impulse and pressure. He maintained that there 


cannot be two cireular motions opposite to one another ; 


\¢ theery 
) mecha- 
es, 


that heavy bodies deseended to the centre of the nm-_ 


verse, and that the velocities of their deseent were pro- 
portional to their weights. 
4. The notions of Aristotle, however, were so con- 
ys the fused and erroneous, that the honour of laying the foun- 
jundation dation of theoretical mechanics is exclusively duc to the 
el celebrated Archimedes, who, in addition to fis inven- 
© tions in geometry, diseovered the general principles of 
_C. aco, hydvostatics. Tn his two books, De Eqguiponderantibus, 
he las demonstrated that when a balance with unequal 
arms, is in equihbrio, by means of twa weights in its 


ap 


2. As the seienee of meehanies is intimately con- 


wm £m 
which are used for raising greater weights; or over- Mechani- 


coming greater resistances, than eould be effected by cal. 
° 4 ameses, 
the natural strength without them. See Mrcuanics. “= 
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opposite seales, these weights must be reciprocally pro- 
portional to the arms of the balanec. From this gene- 
ral principle, all the other propertics of the lever, and 
of machines referable to the lever, might have been 
deduecd as corollaries ;. but Archimedes did not follow’ 
the diseovery through all its consequences. In de- 
monstrating the leading property of the lever, he lays 
it down.as an axiom, that if the two arms of the ba- 
lanee are equal, the two weights must also be equal 
when an equilibrium takes plaee ; and then shows that 
if one of the arms be inereased, and the equilibrium 
still continue, the weight appended to that arm must be 
proportionally diminished. ‘This important discovery 
eondueted the Syracusan philosopher to another equally 
useful in mechanies. Reflecting on the eonstruction of 
his balance, which moved upon a fulcrum, he perecived: 
that the two weights exerted the same pressure on the 
fulcrum as if they had both rested upon it. He then 


-considered the sum of these two weights as eombined 


with a third, and. the sum of these three as eombined 
with a fourth ; and saw that in every such eombination 
the fulcrum must support their united weight, and therc- 
fore that there is in every combination of bodies, and 
in every single body which may be coneeived as made 
up of a number of lesser bodies, a centre of pressure or 
gravity. ‘This diseovery Archimedes applied to par-. 
ticular eases, and pointed out the method of finding the 
centre of gravity of plane surfaces, whether bounded by 
a parallelocram, a triangle, a trapezium, or a parabola.. 
The theory of the inelined plane, the pulley, the axis 
in peritrochio, the screw, and the wedge, which was first. 
published in the eighth book of Pappus’s mathematieal 
colleetions, is generally attributed to Archimedes. It 
appears also from Plutarch aud other ancient authors, 
that a greater nuntber of maehines which have not 
reached our times was invented by this philosopher. 
The military engines which he employed in the sicge 
of Syracuse against those of the Roman engineer Ap- 
pius, are said to have displayed the greatest meehanical 
genius, and to have retarded the capture of his native 
city. 

5- Among the various inventions which we have re- {pyeution: 
ccived from antiquity, that of water mills is entitled to of water- 
the highest plaee, whether we consider the ingenuity mls po 
which they display, or the useful purposes to Wee, ee 
they are subservient. In the infancy of the Roman re- 
public the corn was ground by hand-mills, consisting of 
two millstones, one of which was moveable, and the 
other at rest. Tlic upper millstone was made to revolve 
either by the hand applied dircetly to a wineh, or by 
means of a rope winding round a capstan. ‘The preeisc 
time when the impulse or the weight of water was sub- 
stituted in the place of animal labour, is not exactly 
known. From an epigram in the Azthologia Greca,. 
there is reason to believe that water-mills were invented 
during the reigu of Augustus 5, but it is strange that in 


the 


AS 
Mistory. the description given of them by Vitruvius, who lived 
tomy nnider that emperor, they are not mentioucd as of re- 

cent origin. ‘The invention of -wind-mills 1s of a later 
date. According to some authors, they were first used 
in France in the sixth century 3 while others maintain 
that they were brought to Europe im the time of the 
crusades, and that they had léng been employed m the 
east, where the scarcity of water precluded the appliea- 
tion of that agent to machinery. 


Stevinus 6. The seience of mechamies seems to have been sta- 
discovers tionary till the eud of the 16th ceutury. In 1577 
the paral- treatise on mechanics was published by Guidus Ubal- 
Jelogram ? : : : £ Abcli 
of forces, us, but it contained merely the discoveries of Archi- 
Died in medes. Simon Stevinus, however, a Dutch mathe- 
£035. matician, contributed greatly to the progress of the 


science. He discovered the parallelogram of forees ; 
and has demonstrated in his Staties, published in 1586, 
that if a body is urged by two forces in the direction of 
the sides of a parallelogram and proportional to these 
sides, the combined action of these two forces is equi- 
valent to a third foree acting in the direction of the 
diagonal of the parallelogram, and having its intensity 
proportional to that diagonal. ‘This important dis- 
covery, which has been of such-scrvice in the different 
departmeuts of physics, should have conferred upon its 
author a greater degree of celebrity than he has actual- 
ly enjoyed. His name has seareely been enrolled in 
the temple of fame, but justice may yet be done to the 
memory of such an ingenious man. [fe had likewise 
the merit of illustrating other parts of staties ; and he 
appears to have been the first who, without the aid of 
the properties of the lever, discovered the laws of equi- 
librium in bodies placed on an inclined plane. His 
works were reprinted in the Dutch language in 1605. 
‘Chey were translated into Latin in 1608, and into 
¥reneh in 16343; and in these editions of his works his 
Statics were enlarged by an appendix, in which he 
treats of the rope machine, and on pulleys aeting ob- 
liquely. 
‘Lucas Va- 7. The doctrine of the centre of gravity, which had 
Icrius writes hcen applied by Archimedes only to plane surfaces, was 
on the een-now extended by Lueas Valerius to solid bodies. In 
tre of gra- |. ° a oe : y 
sity of so. His work entitled De Centro Gravitatis Solidorum Liber, 
lids. published at Bologna im 1661, he has discussed this sub- 
1661. jeet with such ability, as to reeeive from Galileo the 
honourable appellation of the Novus nostre etatis Ar- 
chimedes. 
Discoveries 8. In the hands of Galileo the seienee of mechanics 
of Galileo. assameda new form. In1572he wrote a small treatise 
face ae on statics, which he redueed to this principle, that it 
| requires an equal power to raise two different bodies to 
altitudes in the inverse ratio of their weights, or that 
ihe same power is requisite to raise 10 pounds to the 
height of 100 feet, aud 20 pounds to the height of 50 
fect. ‘This fertile principle was not pursucd by Galileo 
to its diflereut consequences. It was left to Descartes 
to apply it to the determination of the equilibrium of 
machines, which be did in his explanation of machines 
and engines, without acknowledging his obligations to 
the ‘Tusean philosopher. In addition to this new prin- 
ciple, Galileo euriched meebanics with his theory of lo- 
cal motion. This great discovery has immortalized its 
author ; and whether we consider its intrinsic valuc, or 
the change which it produeed on the physical sciences, 
ewe are led toregard it as nearly of equal importance 
: | en 
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with the theory of universal gravitation, to whieh it Flistory, 
paved the way. The first hints of this new theory were —-~y—J 
given in his Systema Cosmicum, Dralogus 1. The 
subject was afterwards fully diseussed im another, en- 
titled Discursus et Demonstrationes Mathcmatice ctr- 1638. 
ca duas novas Setentias pertinentes ad AMlechanicam et 
Motum Loecalem, and published in 1638. This work is 
divided into four dialogues 3 the first of which treats of 
the resistance of solid bodies before they are broken : 
The second points out the canse of the cohesion of solids. 
In the third he discusses his theory of local motions, 
comprehending those wluch are equable, and those 
which are uniformly aceclerated. In the fourth he 
treats of violent motion, or the motion of projectiles ; 
and in an appendix to the work he demonstrates several 
propositions relative to the eentre of gravity of solid 
bodies. In the first of these dialogues he has founded his 
reasoning on priueiples which are far from being correet, 
but he has been more sueecessful in the other three. In 
the third dialogue, whieh contains his celebrated theo- 
ry, he discusses the doctrine of equable motions in six 
theorems, containing the diflerent relations between the 
velocity of the moving body, the space which it de- 
seribes, and the time employed in its deseription. In 
the seeond part of the dialogue, which treats of aece- 
lerated motion, he considers all bodies as heavy, and 
composed of a number of parts which are also heavy. 
Hence he concludes that the total weight of the body 
is proportional to the number of the material particles 
of which it is composed, and then reasons in the follow- 
ing manner, As the weight of a body is a power al- 
ways the same in quantity, and as it constantly acts 
without interruption, the body must be continually re- 
ceiving from it equal impulses in cqual and suceessive 
instants of time. When the body is prevented from 
falling by being placed on a table, its weight is inees- 
santly impelling it downwards, but these impulses are 
incessantly destroyed by the resistance of thetable which 
prevents it from yiclding to them. But where the 
body falls freely, the impulses which it perpetually re- 
celves are perpetually accumulating, and remain in the 
body unchanged in every respect excepting the dimi- 
nution which they experience from the resistance of air. 
It therefore follows, that a body falling freely is uni- 
formly accelerated, or receives equal inerements of 
velocity in equal times. Having established this as a de- 
finition, he then demonstrates, that the time in whieh 
any space is deseribed by a motion uniformly accelerat- 
ed from rest, is equal to the time in which the same 
space would be deseribed by an uniform equable motion 
with half the final velocity of the aceclerated motion 4 
and that in every motion nniformly accelerated from 
rest, the spaces described are in the duplicate ratio of 
the times of description. After having proved these 
theorems, he applics the doctrine with great success to 
the ascent and descent of bodies on inclined planes. 

9. The theory of Galileo was embraced by his pu- Labour ei 
pil Torricelli, who illustrated and extended it in hjs Torricelli : 
excellent work entitled De motu gravinm naturaltter i644. ; 
accelerato, published in 1664. In his treatise De motu 
projeetorum, published in the Florentine edition of his 
works, in 1664, he has added several new aud 
ant propositions to those which were 
ter on the motion of projectiles. Inventan¢] 


15. Lt. was about tlis time that steam began to be the steam 
employed S73" 


import- 
given by his mas- 
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Wren are published in N° 43, pp. 864 and 8647, and ristory. 


fYistery. employed as the furst mover of machinery. This great 
those of Huygens in N° 46, p. 927. The founda- —-yv—~ 


—~—~ discovery has been ascribed by the nglish to the mar- 


quis of Worcester, and to Papin by the French; but 
it is almost certain, that about 34 years before the date 
of the margquis’s invention, and about 61 years before 
the construction of Papin’s digester, steam was employ- 
ed as the impelling power of a stamping cngine by one 
Brancas an Italian, who published an account of his 
invention in 1629. It is catremely probable, however. 
that the marquis of Worcestcr had never seen the work 
of Brancas, and that the fire-engine which he mentions 
in his Century of Inventions was the result of his own 
ingenuity. The advantages of stcam as an impel- 
jing power being thus known, the ingenious Captain 
Savary invented an engine which raised water by the 
expansion and condensation of steam. Several engines of 
this construction were actually erected in England and 
France, but they were incapable of raising water from 
depths which cxceeded 35 feet. ‘The steam-engine re- 
ecived great improvements from our countrymen New- 


-comen, Brighton, and Blakey ; but it was brought to 


it present state of perfection by Mr Watt of Birming- 
ham, one of the most accomplished crigincers of the 


present age. Hitherto it had been employed merely as 
-» hydraulic machine for draining mines or raising wa- 


tion of all their solutions is, that in the mutual collision 
of bodies, the absolute quantity of motion of the centre’ 
of gravity is the same after impact as before it, and that 
when the bodies are elastic, the respective velocity is the 
same after as before the shock.—We are indebted like- 
wise to Sir Christopher Wren for an ingenious method 
of demonstrating the laws of impulsion by experiment. 
ILe suspended the impinging bodies by threads of equal 
length, so that they might touch eaeh other when at 
rest. When the two bodies were scparated from one 
another, and then allowed to approach by their own 
gravity, they impinged against eaeh other when they 
arrived at the positions which they had when at rest, 
and their. velocities were proportional to the chords of 
the arches through which they had fallen. Their ve- 
locities after impact were als? measured by the chords 
of the arches threugh which the stroke had forced 
them to ascend, and the results of the experiments coin- 
cided exactly with the deductions of theory. ‘The laws 
of percussion were aftcrwards more fully investigated by 
Huygens, in-his posthumous work De Motu Corporum 
ex Percusstone, and by Wallis in his Mechanica, pub- 
lished in 1670. | 


13. The attention of philesophcrs was at this time Mechani- 
directed to the two mechanical problems proposed by ea) di 
Mersennus in 1635. ‘The first of these problems was a a 
to determine the ccntre of oscillation in a compound Afersennus. 
pendulum, and the second to find the centre of percus- 1635. 
sion of a single body, or a system of bodies turning 
round a fixed axis. The centre of oscillation is that 
point in a compound pendulum, or a system of bodies 
moving round a centre, in which, #f a small body were 
placed and made to move round the same centre, it 
would perform its oscillations in the same time as: the 
system of bodies. ‘he centre of percussion, which is 
situated in the same point of the system as the centre of 
oscillation, is that point of a body revolving or vibrat- 
ing about an axis, which being struck by an immove- 
able obstacle, the whole of its motion is destroyed. 

These two problems were at first discussed by Descartes tluygens 
and Roberval, but the metheds which they employed solves the 
were far from being correct. The first solution of the eS 2 
problem on the centre of oscillation was given by Hny- «a 
gens. He assumed asa principle, that if several weights tion. 


ter, but in consequence of Mr Watt’s improvements it 
has long been used as the impelling power of almost 
every species of machinery. It 1s a curious circum- 
stance, that the steam-engine was not only invented, 
but has received all its improvements, in our own 
country. 

Discoveries 11. The success of Galileo in investigating the doc- 
_f Auygens, trine of rectilineal motion, induced the illustrious Huy- 
(973. gens to turn his attention to curvilineal motion. In 
his celebrated work De Horologio Oscillatorio, publish- 
-ed in 1673, he has shown that the velocity of a heavy 
holy descending along any curve, is the same at cvery 
instant in the direction of the tangent, as it would have 
becn if it had faiien throngh a height equal to the cor- 
responding vertical absciss; and from the application of 
this principle to the reversed cycloid with its axis verti- 
cal, he discovered the isochronism of the cycloid, or 
that a heavy body, from whatever part of the cycloid 
it begins to fall, always arrives at the lower point of 
the curve in the same space of time. By these discus- 
sions, Huygens was gradually led to his beautiful theo- 


17ap. 


jollision 
jiscovered 
lv Wallis, 
luygens, 
ad Wren. 
1661. 


‘he laws of 


ry of central forces in the circle. ‘This theory may be 
applied to the motion of a body in any curve, by con- 
sidering all curves as composed of an infinite number of 
small arcs of circles of diflerent radii, which Huygens 
had already done in his theory of cvolutes. The theo- 
rems of Fluygens concerning: the centrifugal force and 
circular motions, were published without demonstrations. 
They were first demonstrated by Dr Weill at the end of 
his Introduction to Natural Philosophy. The demon- 


strations of Huygens, however, which were more pro- 


lix than those of the English philosopher, were after- 


wards given in his posthumous works. 

12. About this timc the true laws of collision or per- 
cussion were separately discovéred by Wallis, Huygens, 
and Sir Christopher Wren in 1661, without having the 
least communication with each other. ‘They were 
transmitted to the Royal Society of Yondon in 
1688, and appeared in the 43d and 46th numbers of 
their Transactions. ‘The rules given by Wallis re 
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attached to a pendulum descended by the force of gra- 
vity, and if at any instant the bodies were detached 
from one another, and cach ascended with the velocity 
it had acquired by its fall, they would rise to such a 
height that the centre of gravity of the system im that 
state would descend to the same height as that from 
which the centre of gravity of the pendulum had de- 
scended. The solution founded on this principle, which 
was not derived from the fundamental laws of mecha- 
nics, did not at-first meet with the approbation of phi- 
losophers; but it was aftcrwards demonstrated in the 
clearest manner, and now forms the principle of the 
conservation of active forces.—The problem of the 
centre of percussion was not attended with such difficnl- 
ties. Several incomplete solutions of it were given by 
diflerent geometers; but it was at last resolved in an 
accurate and general manner by James Bernouilli by 


the principle of the lever. 


lished 


Works of 
" ‘ — Berelli. 
14. In 1666, a treatise De Fi Percusstonas, was pub- 1655 


“hed | 
Uistory. Lshed by J. Alphonso Borelli, and in 1686, another work, 
. De Motionibus Naturalibus @ Gravitate Pendentzbus ; 
but he added nothing to the science of mechanies. Has 
ingenious work, De Motu Anzmalium, however, is en- 
titled to great praise, for the beautiful appleation which 
it contains of the laws of statics to explain the various 
motions of living agents. 
Lahours of | 15- The application. of statics to the equilibrium of 
Varignon. maciiuines, was frst made by Varignon in Ins Project of 
a new System of Mechanics, published in 1687. The 
subject was afterwards completely discussed in his Now- 
velle Mecanique, » posthumous work published in 1725. 
In this work are given the first notions of the eelebrated 
principle of virtual velocitics, from a letter of John 
Bernouilli’s to Varicnon in 1717. The virtual velo- 
city of a body is the infinitely small spaee, through 
which the bedy excited to move has a tendency to 
describe in one instant of time.. This principle has 
heen successfully applied by Varignon to the equilibri- 
um of all the simple machines. ‘The resistance of solids, 
which was first treated by Galileo, was discussed more 
correctly by Leibnitz in the Acta Kruditorum for 1684. 
In the Memoirs of the Academy for 1702, Varignon 
has taken up the subjeet, and rendered the theory much 
more universal. 


Parent'on 16. An important step in the construction of machin- 


the maxi- ery was about this time made by Parent. He remark- 
tyne eflect ed in general that if the parts of a machine are so arran- 
or ma- : , e ° « 

> o 1 "ys ° > : 7 2g 
ee sa ged, that the velocity of the impelling power becomes 


greater or less according as the weight put in motion 

becomes greater or less, there is a certain propor- 

tion between the velocity of the impelling power, and 

that of the weight to be moved, wlich renders the ef- 

* Mem. de tect of the machine a axrtmum or a minimum™*. We 
LAcad. then applies this principle to undershot wheels, and 
1794 shows that a maximum eliect will be produced when 
the velocity of the stream is equal to thrice the veloeity 

of the wheel. In obtaining this eonclusion, Parent sup- 

posed that the force of the current upon the wheel is in 

the duplicate ratio of the relative velocity, which is 

true only when a single floatboard is impelled by tlic 

», water. But when more floatboards than one are acted 

upon at the same time, it is obvious that the momentum 

of the water is directly as the relative velocity; and by 

making this substitution in Parent’s demonstration, it 

will be found that a maximum effect is produced wheu 

the velocity of the eurrent is double that of the wheel. 

This result was first obtained by the Chevalier Borda, 

and has been amply confirmed by the experiments of 

Smeaton. (See HyDRoDYNAMICS, § 279, 280, 281.) 

‘The principle of Parent was also applied by him to the 
construction of windmills, [t had been generally sup- 


posed that the most efficacious angle of weather was. 


45°; but it was demonstrated by the French philoso- 
pher that a maximum eflect is preduced when the sails 
are melined ¢47 degrees to the axis of rotation, or, 
when the angle of weather-is 354 degrees. This con- 
clusion, however, is subjeet to medifications which will 
be pointed out m a subsequent part of this article. 

17. The Traite de Mecanique of De la Hire, publish- 
ed separately in 1695, and in the gth volume of the 
Memoirs of the French Academy from 1666 to 1699, 
contains the general properties of the mechanical powers, 
and the description of several ingenious and useful ma- 
chines, But it js chiefly remarkable for the Jraite 


De la Hire 
writes on 
the teeth 
of wheels. 
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des Epicycloides, whieh is added to the edition publish- History, 

ed in the Memoirs of the Academy. Jn his interesting y= 

treatise, Dela Hire considers the genesis and properties ne 

of exterior and interior epicycloids, and demonstrates, 

that when one wheel is employed to drive another, the 

one will move sometimes with greater and sometimes with 

less foree, and the other will move sometimes with 

greater and sometimes with less velocity, unless the teeth 

of one or both of the wheels be parts of a eurve gencr- 

ated like an epicycloid. ‘The same truth is applicable 

to the formation of the teeth of raekwork, the arms of 

levers, the wipers of stampers, and the lifting cogs of 

forge hammers; and as the epieycloidal teeth wicn pro- 

perly formed rol] upon one another without much frie- 

tion, the motion of the macline wil be uniform and 

pleasant, its communicating parts will be prevented from 

wearing, and there will be no unnecessary waste of the | 

impelling power. Although De Ja Hire was the hrst The diseo. 

who published this important discovery, yct the honour very of epi 

of it is eertainly due to Olaus Roemer, the eelebrated eee | 

Danish astronomer, who discovered the suecessive pro- joe e 

pagation of light. It is expressly stated by Leibnitz *- Roem 

in his letters to. John Bernouilh, that Roemer commu- * Miscel 

nicated to him the discovery 20 years before the pub- @”. Berit. 

lication of De la Hire’s work; but still we have no “™* 7° 

-_ ‘ : p. 30a 

ground for believing that De la Hire was guilty of pla- 

giarism. Roemer’s researches were not published ; and 

from the complete discussion which the subject has re- 

ceived from the French philosopher, it is not unlikely 

that he had the merit of being the seeond inventor. | 

Even Camus‘, who about qo years afterwards gave a+ Conrsde 

eomplete and accurate theory of the teeth of wheels, Matheme. 

was unacquainted with the pretensions of Roemer, and que, + 

ascribes the discovery to De la Hire. 7 | 
18.-The publication of Newton’s Principia contn- pj.coverie 

buted greatly to the progress of mechanics. His dis- of Newto 

eoveries eonecrning the curvilineal motion of bodies, 

combined with the theory of universal gravitation, ena- 

bled philosophers to apply the seienee of meehanics to 

the phenomena of the heavens, to aseertam the law of 

the force by which the planets are held in their orbits, 

and to eompute the various irregularitics in the solar 

system, wluch arise from the mutual aetion of the bo- 

dies which compose it. The Mecanique Celeste of La 

Place will be a standing monument of the extension 

which mechanics has received from the theory of gravity. 

The important meehanical principle of the conservation 

cf the metion of the centre of gravity is also due to 

Newton. He has demonstrated. in his Principia, that 

the state of the centre of gravity of several bodies, whe- 

ther in a state of rest or motion, is not aflected by the 

reciprocal action of these bodies, whatever it may be, so 

that the centre of gravity of the bodies which aet upon 

one another, either by the intervention of levers, or by 

the laws of attraction, will either remain at rest, or 

move uniformly in a right line. 

19. We have already secn that the principle of the Principle 
conservation of active forees was discovered by Huygens the coniser- 
when he solved the problem of the centre of oscillation, vation of 
The principle alluded to consists in this, that in all the ®*UY¢ ee, 
actions of bodies upon each other, whether that action cee 
consists in the percussion of clastic bod:es, or is commu- Huygens. 
nicated from one body to another by threads or inflexi- 
ble rods, the sums of the masses multiplied by the squares 
of the absolute velocities remain always the same. 


This 


| 


e 
Vistory. 


Yendered 
| -eneral by 
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This important Jaw is easily deducible from two simpler 
laws admitted in mechanics. 1. That in the collision 
of elastic bodies, their respective velocities remain ‘the 
same after impact as they were before it; and, 2. That 
the quantity of action, or the produet of the masses of 
the. impinging hodies, multiplied by the velocity of their 
centre of gravity, is the same. after as before impact. 
‘The prineiple of the conservation of active forees, was 
regarded by its inventor only as a simple mechanical 
theorem. John Bernouilli, however, considered it as a 
general law of nature, and applied it to the solntion of 


JanielBer- several problems which could not be resolved by. direct 


iouilli. 


methods; but his son Daniel deduced trom it the laws 
of the motion of fluids from vessels, a subject which had 
been formerly treated in a very vague manner. He 


& Mem. de aiterwards rendered the principle more general *, and 


51 


saguliers, and other English philosophers. The ques- aistory. 
tion was at last involved.in metaphysical reasoning; and “—~-———4 


if the dispute did terminate in favour ‘of either party, 
the English philosophers were certainly victorious. It 
appears, in the clearest manner, that ithe force of a 
moving body, indicated by the space which it deseribes, 
is as the simple velocity, if we consider the space as de- 
scribed in avdeterminate time ; bat it is as the square of 


the velocity, if we do not consider the time in whieh the 


space is described. The question, therefore, comes to 
be this: In estimating the forees of bodies in motion, 
ought we to take:time into.consideration ? If, with the 
followers of Leibnitz, we reject ‘this clement, then we 
may maintain that the force of a child.is equal to that 


of a manjcarrying a load, because the child 1s also ca- 


pable of ecarying the same load, though in small parts 


Acad. showed how it eould be applied to the motion of bodies -and im a greater length of time. | 
; Berlin, influenced by their mutual attractions, or solicited | to- 22. In 1743; D’Alembert published shis Zrazté de D’Alem- 
m7: wards fixed centres by forees proportional to any func- Dynamique, founded upon a inew principle in mecha-bett's prin- 
tion of the distance. nies. ‘This principle was first employed by James Ber-“ivle sal dy- 
WD daniel Ber. 2° After the parallelogram of forees had been in- nouiili in his solution of the probiem of the centre "etal 
) iouilli and troduced into statics by Stevinus, it was generally ad- oscillation ; but D’Alembert had the honour of genera- 
sther philo- mitted upon the same demonstration which was given fer  lising it, and giving it all that simphieity and fertility 
her long the composition of motion. The first complete demon- of which it was susceptible. He showed, that in what- 
Whe paral. Sttation was given by Daniel Bernoulli in the Commen- ever manner the bodies of one system aet upon another, 
‘\elogram _taries of Petersburgh for 1726, independent of the con- their motions may always be decomposed into two 
offorces, sideration of compound motion. ‘This demonstration, others at every instant, those of the one being destroy- 
[ which was both long and abstruse, was greatly simpli- ed the instant following, and those of the other retain- 
| fied by D’Alembert in the Memoirs of the Academy ed,and that the motions retained are necessarily known 
for 1769. Fonseneix and Riccati have given a very from the conditions of equilibrium between those which 
. ingenious one in the Memoirs of the Academy of Turin are destroyed. This principle is evidently a conse- 
for 1761. This was also improved by D’Alembert, quence of the laws of motion and equilibrium, and has 
who gave another in the same Memoirs, and a third in _ the advantage of reducing all, the problems of dynamics ' 
his Traité de Dynamique, published iu 1743. DrRo- to pure geometry and the prineiples of staties: By 
) + Sup. En- bison + has combined the demonstrations of Bernouilli means of it D’Aleimbert has resolved a number of beau- 
cyl § «and D’Alembert with one by Frisi, and produeed one tiful problems which had escaped his predecessors, and 
Dynamics. that is more expeditious and simple. La Place has particularly that of the precession of the equinoxes, 
likewise given a demonstration of the parallelogram of which had occupied the attention of Newton. In his 
forces in his Mecanique Celeste. Traité de Dynamique, D’ Alembert has likewise redueed 
Dispute 21. About the beginning of the 18th century, the the whole of mechanics to three principles, the force of 
celebrated dispute about the measure of active forces inertia, compound motion, and equilibrium ; and has il- 


about the 
~neasure of 
active 


was keenly agitated among philosophers. ‘The first 


sspark of this war, which for 40 years England main- 


tained single-handed against all the genius ot the conti- 


lustrated his views on this subject by that profound and 
luminous reasoning which characterises all his writ- 


ings. 


[rere 
23. Another general prineiple in dynamies was Kuler, 

ahout this time discovered separately by Euler, Daniel DREISER 

nouli, and 


Bernouilli, and the chevalier D’Arcy, and received the g-arey, diss 


nent, was exeited by Leibnitz. In the Leipsic aets 
for 1686, he asserted that Descartes was mistaken in 


making the foree of bodies proportional to their simple 
velocity, and maintained that it followed the ratio of 


* 


name of conservation of the momentum of rotatory cover.the 


the square of the velocity. He shewed, that a body, motion. According to the two first philesopliers, the cig 
with a velocity of two feet, acguires the power of rai- prineiple may be thus defined: In the motion of LL gamettiese 


sing itself to a height four times as great as that to 
whieh a body eould rise with a veloeity of only one 


foot ; and hence he concludes, that the foree of that 


body is as the square of its velocity. The abbé de Co- 
tilon, a zealous Cartesian, allowed the premises of 
Leibnitz, but denied his conelusion, The body, said 
che, which moves with a velocity of two feet, will cer- 
tainly rise to quadruple the height of another body that 
has only the velocity of one foot; but it will take 
twice the time to rise to that height, and a quadruple 
effect, in a double time, is not a quadruple forec, but 
only a double one. The theory of Leibnitz was sup- 
ported by John Bernouilli, Herman, Gravesende, Mus- 
chenbroeck, Poleni, Wolff, and Bulfinger ; and the opi- 
nion of Deseartes by Maclaurin, Stirling, Clarke, De- 


ral bodies round-a fixed centre, the sum of the produets o¢ rotatory 


of the mass of each body multiplied by the velecity of motion. 


its motion round the centre, and by’ its distance from 


that centre, is always independent of the mutual action 1746. 


which the bodies may exert upon each other, and: al- 
ways preserves itself the same, provided the bodies are 
not influenced by any external cause. This prineiple 
was given by Daniel Bernouilli in the Memoirs of the 


Academy of Berlin for 1746 5 and the same’ year hy 


Euler inthe first volume of his works. They were — 


both led to the discovery, while investigating the mo- 
tion of several bodies in a tube of a given form, ‘and 
which can only turn round a fixed point. ‘The princi- 
ple discovered by the chevalier D’Arcy was given in a 
memair dated 1746, and eee in the Memoirs “<3 

2 the 
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History. the Academy for 1747. He shewed, that the sum of the 
i——y—= products of the mass of each body by the area which its 
radius vector deseribes round a fixed point, 1s always 
proportional to the times. The identity of this prinei- 
ple, which. is a generalisation of Newton’s theorem 
about the areas described by the planetary bodies, with 
that of Euler and Bernouilli, will be easily perceived, 
if we consider that the element of the circular arc, di- 
vided by the element of the time, expresses the veloeity 
of cireulation, and that the element of the circular arc, 
multiplied by the distanee from the centre, gives the 
element of the area described round that centre; so 
‘that the principle of Euler 1s only a differential expres- 
sion of the principle of D’Arey, which he afterwards 
expressed in this form, that the sum of the products of 
the masses of each body by their velocities, and by the 
perpendiculars drawn from the centre to their lines of 
direction, is a constant quantity. 

24. The prineiple of least aetion, which was first 

__ proposed by Maupertuis in 1744, consists in this, that 
least action when several bodics, acting upon one another, experi- 
ea »Y ence any change in their motion, this change is always 
tuis. . such, that the quantity of action (or the product of the 
mass by the space and the. velocity) employed by na- 

ture to produce it, is the least possible. From this 

principle Maupertuis deduced the laws of the reflection 

and refraction of light, and those of the collision of bo- 

* Mem. A-dies*. He afterwards extended its application to the 
cad. Parts Jaws of motion, and made the principle so general as to 
Rite, Se comprehend the laws of equilibrium, the uniform mo- 


Mem, A- *™ ho ; : 
cad. Berlin tion of the centre of gravity in the percussion of bodies, 


The priu- 
ciple of 


1746. .and the conservation of active forees. This celebrated 
principle was attacked by Koenig, professor of mathe- 
maties at the Hague, in the Leipsie aets for 1751, 
who not only attempted to shew its falsity, hut asserted 
that Leibnitz had first deserihed it in 1707 in a letter 
to Herman. The paper of Koenig gave rise to a long 
and violent dispute about the accuracy of the principle, 
and the authenticity of the letter of Leihnitz. The 
academy of Berlin interfered in behalf of their presi- 
dent, and gave importance to a controversy whieh 
was too personal to merit the attention which it re- 
ceived. 
Eulerand 25. In his Trazté des Isoperimetries, printed at Lav- 
po Rie sanne im 1744, Euler extended the principle of least 
4 sy action, and shewed, * that in the trajectories described 
ciple of | by means of central forces, the integral of the velocity, 
Mauper- multiplicd by the element of the curve, is either a 
tuis. jnaztimum or a nimmum.”? This remarkable property, 
which Euler reeognised only in the case of insulated 
bodies, was generalised hy Lagrange into this new 
principle, ‘ that the sum of the products of the masses 
by the integrals of the velocities, multiplied by the ele- 
ments of the spaces. described, is always a maximum or 
a minimum.” In the Memoirs of Turin, Lagrange has 
employed this principle to resolve several difficult pro- 
+Meca- -blems in dynamies; and he has. shewnt, that when it 
nique A- is combined with the conservation of active forees, and 
malt gue, developed according to the rules of his methed of varia- 
Ne tions, it furnishes directly all the equations necessary for 


the solution of each problem, and gives rise to a simple 
and general method of treating the various problems 
concerning the motion of bodies. 

26. An important diseovery in rotatory motion, was 
at this time made by Professor Segner. In a paper, 


Labours of 
Segner, 
17665. 


-tremely slow *. 


experiments on the nature and effects of friction. 


faces. 


lished in 1788, all the mecha 


entitled Specimen Theorve T: urbinum, he demonstrated > History 
that if a body of any form or magnitude, after it has mF 
received rotatory motions in all directions, be left en- 

tirely to itself, it will always have three principal axes 

of rotation ; or, in other words, all the rotatory motions 

with whieh it is afleeted, may be reduced to three, 

which are performed round three axes, perpendicular to 

each, passing through the centre of gravity of the re- 
volving body, and preserving the same position in ahso- 

lute space, while the centre of gravity is either at rest 

or moving uniformly in a straight line. te ‘ 

24. The force of torsion began at this time to be in- Coulomb 
vestigated by Coulomb, who published two ingenious inquires 
papers on the subject, in the Memoirs of the Freneh 7 the 
Academy. He has successfully employed this principle oe 
in several physical researches, but particularly in deter- . 
mining the law of maguetie action, and in finding the 
laws of the resistance of fluids when the motions are ex- 

It was by means of an elegant experi- * Memoir: 
ment on the principle of torsion that Mr Cavendish de ¢ Insti. 
determined the mutual attraetion of two masses of lead, nat N@. 
and thence deduced the mean density of the earthen 246. 
We are also indebted to Coulomb for a eomplete set of 

By | 
employing large bodies and ponderous weights, and and into | 
conducting. his experiments on a large scale, he has the subjec 
correeted errors which necessarily arose from the limit-°! THe 
ed experiments of preceding writers ; he has brought 

to light many new and interesting faets, and eonfirmed 

others which had hitherto been partially established. 

The most curious result of these experiments is the ef- 

fect of time in increasing the friction between two sur- 

In some eases the friction reaches its maximum 

after the rubbing surfaces have remained in contact for 

one minute; and in other eases five or six days were 
necessary before this efleet was produced. The increase 

of friction, which is generated by prolonging the time: 

of contact, is so great, that a body, weighing 1650 
pounds, was moved with a foree of 64 pounds when 

first laid upon the corresponding surface. After re- 
maining in contact for the space of three seconds, 100 

pounds were necessary to put it in motion; and when 

the time was prolonged to six days, it eould scarcely be 

moved with a powcr of 622 pounds+. , + Moder 

28. One of the most important treatises on the sei- Presented 
ence of motion is the Mechanics of the celebrated FEy-tom. i 
ler, published in 1736. It contains the whole theory Works on 
of reetilineal and curvilineal motion in an insulated mechanics 
body, affected by any accelerating forees, either in va- 
cuo or in a resisting medium. He uniformly uses 
the analytical method, and has employed the principle 
of the vis cnertre, and that of compound motion, for 
putting his problems into equations. By the ws: cner- 
te, motion is at cvery moment of time rectilineal and Enuler’s me 
uniform 3 and by the principle of eompound motion, a chanics. 
body, exposed to the action of any number of forees, 
tending to alter the quantity and the direction of its 
motion, will move in such a direetion as to reach the 
very pot at which it would have arrived, had it 
obeyed suceessively each of the forecs which act upon 
it-—In the Mecanique Analytique of Lagrange, pub- 


: Lagrange’ 
ianieal. problems are: redu-Mcea- 
ced to gencral formule, which, being developed, fur- nique Ana 
nish us with the equations that are necessary for the so-!¥tique: 
lution of each problem; and the different principles 


which 
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which have been discovered for facilitating the solutions 
of mechanical questions, are brought under one point 
of view, and their connection and dependence clearly 
pointed out. The Architecture Hydrauligue, hy M. 


Prony, published in 1790, and the Mecanique P hiloso- 


pitque, of the same author, published in 1799, con- 


tain all the late improvements in meclianics, and a 
complete view both of the theory and applieation of 
that science. The first of these works 1s intended 
ehiefly for the use of the engineer, though an exten- 
sive acquaintance with the higher geometry is neees- 
sary for perusing it with advantage. His Mecanique 
Philosophique is a profound work, in which, without 
the aid of a single diagram, he gives all the formule, 
and the various theorems and problems which belong to 
the scienees of mechanics and hydrodynamics. Every 


ad 
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alternate page contains a-methodical table of the results Theory. 
obtaimed in the preceding page, the deseription of the ————~ 


syinbols, and the theorems, problems, and formula 
which may have been obtained. The Zrazté de Me- 
camque Eiementutre, yy M. Franceur, published in 1802 
m one volume octavo, is an exécllent abridgement, of 


the works of Prony, and is intended as an intreduction 


tothe Mecanique Philosophique of that author, to the 


Mecanique Analytique of Lagrange, and to the Meca- 


nigue Celeste of Laplace.—None of these works have 
been translated into English ; but their place is well 
supplied bya Treatise on Mechantcs Theoretical, Prac- 
tical, and Descriptive, by Olinthus Gregory, A M. 
published in 1806, and containing a complete view of 
the latest improvements, both in the theory and prac- 
tiee of meehanics. 


PART I. THEORY OF MECHANICS. 


29. THE theory of mechanics properly compre- 
hends, 1. Dynamicss 2. The motion of projectiles. 
3. The theory of simple machines, or the mechanical 
powers. 4. The theory of compound machines, and 
their maximum effects. 5. The doctrine of the eentre 
of gravity. 6. The centre of oscillation, gyration, &c. 
4. The collision of bodies. 8. The theory of rotation. 
g- The theory of torsion. 10. The strength of materi- 
als; and, 11. The equilibrium of arches, domes.—The 
snbjects of Dynamics, PRosecriLes, RoTATION, and 
STRENGTH of MATERIALS, having been already ably 
treated by Dr Robison, under their respective heads, 
we shall now direct the attention of the reader to the 
other branches of theoretieal mechanics. 


Cnar. I. On Simple Machines, or the Mechanical 
Power's.: 


30. THE simple machines have been generally rec- 
koned six innumber. 1. The lever; 2. The wheel and 
axle, or aavs in peritrochio; 3. The pulley; 4. The 
inclined plane; 5. The wedge3 and, 6. ‘The screw: 
to which some writers on mechanics have added the ba- 
lance, and others the rope-machine. It is evident, how- 
ever, that all these machines may be reduced to three, 
the dever, the inclined plane, and the rope-machine. 
The pulley, and the wheeland axle, are obviously eom- 
posed of an assemblage of levers ; the balance is a lever 
with equal arms; -the wedge is composed of two in- 
elined planes, with their hases in contact; and the 
screw is either a wedge or an inelined plane, wrapped 
round a cylinder.—Under the head of simple machines, 
therefore, we cannot, in strict propriety, include any 
of the mechanical powers, excepting the lever, the in- 
clined plane, and the rope-machine. . 


DEFINITIONS. 

31. Der. x. When two forces act against each other 
by the intervention of a machine, the one force. is call- 
ed the power, and thé other the weight. The weeght 
is the resistance to be overcome, or the eflcet to be pro- 
duced. The power is the force, whether animate or 
manimate, which is employed to overeome that resist- 
ance, or to produce the-required effect. . 


32. Der. 2. The power and weight are said to ba- 
lance each other, or to be in equilibrio, when. the ef- 
fort of the one to produce motion in one direction, is 
equal tothe effort-of the. other to produce motion in 
the opposite direction ;—or wlicn the weight opposes 


that degrec of resistanee which is precisely required to- 


destroy the action of the power. 


Sect. I. On the Lever. 


33. DEFINITIONS.. 
rod moving frecly round a point, called its fulcrum or 
centre of motion. . 

Levers have been generally divided into three kinds. 
In levers of the first kind the fulerum is situated be- 
tween the power and the weight, as in stcelyards, seis- 
sars, pincers, &c». Levers of the second kind have 
the weight between-the power and the fulerum, as in 
cutting knives fastened at the point of the blade, and 
in the oars. of a boat where the water is regarded as the 
fulerum. In levers of the third kind, the power is be- 
tween the weight and the fulcrum, as im tongs, sheers 
for sheep, &c. The bones of animals are generally 
considered as levers of the third kind, for the muscles, 
by the contraction of which the power or moving force 
is. generated, are fixed much nearer to the joints or cen- 
tres of motion than the centre of gravity of the weight 
to be raised.. On this subject, sce Paley’s Natural 
Theology, ehap. 7. & 8. and Boreéli. de. Motu. Ani- 


MANLUIN 


AXIOMS. - 


A lever is an inflexible bar or Levers di-: 
vided into 


three kinds.': 


34. Axiom 1. Equal weights acting at the extremy- Axiomss} 


tics of equal arms of a straight lever, and having the 
lines of the direction in which they act at equal angles to 
these arms, will exert the same effort to turn the lever 
round its fulerum. ‘This axiom has been generally re- 
stricted to the particular case when the weights act per- 
pendicularly to the arms of the lever; but no reason 
cau be assigned for such limitation. ‘The trath “in the 
axiom is as self-evident when the angles formed by the 
arms of the lever and the direction of the forces are 80°, 
as when they are 90°, for in each case the two weights 

exert 


54 
Theoty. exert their influence upon the lever in precisely the 
same circumstanccs. 

35. Axiom 2. If two equal weights are placed at 
the extremities of a lever supported by two fulcra ; and 
if these fulcra are at equal distances from the weights, or 
the extremities of the lever ; the pressure upon the julcra 
avill be equal to the sum of the weights, and the pressure 
upon each fulerum will be equal to one of the weights. 
The lever being supposed devoid of weight, it is ob- 
vious, that as each fulcrum is similarly situated with re- 
spect to both the weights, the pressure upon each must 
be equal; and as the fulera support both the equal 
weights, the pressure upon each must be equal to one ef 
the weights. 


Proposition I. 


36. If two weights or forces acting at equal angles 
upon a straight lever, devoid of weight, are in 
equilibrio, they are reciprocally proportional to 
their distances from the fulcrum. 


37. Case 1. When the weights act on contrary sides 
of the fulcrum. | 

Let AB be a lever devoid of weight, and let it be 
supported on the two fulera, fF, situated in such a 
manner that Af=f¥ = FB. Then if two equal 
weights C, D of one pound each are suspended at the 
extremities A, B, so as to aet in the directions AC, 
BD, making the angles CAB, DBA equal, these weights 
will be in equilibrio, for smece A f= FB (Axiom 1.) 
the effort of the weight D to turn the lever round the 
fulerum F’, will be equal to the effort of the weight C 
to turn it round the fuleram f- Now (Axiom 2.) the 
pressure upon the fulerum / is equal to ene pound, 
therefore if that fulerum be removed, and a weight EF 
of one pound be made to act upward at the point I’, 
the weights C and D will continue in equilibrio. Then 
it ‘is obvious that since FT B= TF /, the weight E of one 
pound acting upwards at the point /, so that the angle 
DfF=DBA, will have the same effect as an equal 
weight acting downwards at B. By removing the 
weitht E, therefore, and suspending its equal C at the 
extremity B, the equilibrium will still be preserved. 
But the weights D, C, suspended at B, are equal to 
‘two pounds, and the weight C is enly one pound; and 
as FA is double of FB, it follows that a weight of two 
pounds, placed at the end of one arm of a lever, will be 
in equilibrio with a weight of one pound placed at 
twice the distance of the former from the fulcrum. 
But 2: 1=2 FB or AF: FB, that is, when the di- 
stances are as 2 to I, an equilibrium takes place if 
the weights are reciprocally proportional to these di- 
stances. 

38. Cask 2. When weights act on the same side of 
the fulerum. 

Let AB be a lever im equilibrio upon the ful- 
ernm F, and let FA be equal to FB, consequently 
(Case 1.) we must have C=D=1 pound. Now as the 
fulcrum F supports a weight equal to C-+-D= 2 pounds, 
the equilibrium will continue if a weight E. of two 
pounds is made to act upwards at the point F, for in 
this case it supplies the place of the fulerum. It is ob- 
vious also that a fulcrum placed at A or B will supply 
the place of the weights at these parts without affecting 


3 


e 
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the equilibrium. Let, therefore, the weight D be re- Theory, 
moved, and let the extremity B rest upon a fulerum; “ye 
then since the lever is in equilibrio, we have a weight 
E=C+D=2 pounds acting at. I’, and balancing a 
weight C of one pound acting at A. But 2: IAB: 
FB, consequently when there isan equilibrium between 
two weights C, D acting at the distances 2 and 1 from 
the fulcrum, and on the same side of the fulcrum, the 
weights are reciprocally proportional to these distances. 

39. Again, let AB he the same lever supported by Fig. 3 
the fulera fj F, and let AS=FB and f/F=2FB. Then 
if two weights C, D of one pound each be suspended 
at the extremities A, B, they will be in equilibrioas be- 
fore. But since the fulerum f supports a pressure of 
one pound (Axiom 2.), the equilibrium will still con- 
tinue when that fulorum is removed and a weight of 
one pound made to act in a contrary direction f P at 
the point /, so that the angle P/F may be equal to 
DBA. Now, (Axiom 1.) a weight E of one pound 
acting upward at f will be in equilibrio with a weight 
F’ of one pound acting downwards at /’; If being equal 
to F/’, and therefore by removing E from the pomt f 
and substituting EF at the point /’, an equilibrium will 
still obtain. But since F f=2F'B a weight of one pound 
suspended from f will have the same influence im turn- 
ing the lever round F as a weight of two pounds sus- 
pended at B (Case 2.). Let us remove, therefore, the 
weight E’ from /”, and substitute a weight G= 2h’, so as 
to act at B. Then since the equilibrium is not destroy- 
ed, we have a weight C of one pound acting at the di- 
stance FA, and the weights D+4-G= 3 pounds acting at 
the distance FB. But FA=3FB and D4+G=3C, 
consequently C : D-+-G=FB : FA: That is, when the 
distances from the fulerum arc as 3 to 1, and when an 
equilibrium exists, the weights are reciprocally propor- 
tional to these distances. | 

40. By making FA in fig. 2. equal to 2FB it may pig, 2, | 
be shewn, as in Case 2. that the weights are recipro- 
cally proportional to their distances from the fulerum, 
when they aet on the same side of the fulcrum, and when 
the distances are as 3 to I. 

41. In the same way the demonstration may be ex- Fig. 3 
tended to any commensurable proportion ef the arms, 
by making E-A to FB in that proportion, and keeping 
J A always equal to FB. Hence we may conclude in 
general, that when two weights acting at equal angles 
upon a straight lever devoid of weight, are in equilibrio, 
they are reciprocally proportional to their distances from 
the centre of motion. Q. E. D. 

42. Cor. 1. If two weights acting at equal angles Corollari 
upon the arms of a straight lever devoid of weight are 
reciprocally proportional to their distances from the ful- 
erum, they will be in equilibrio. 

For if an equilibrium does not take place, the pro- 
portion of the weights must be altered to procure an 
equilibrinm, and then, contrary to the proposition, the 
weights would balance cach other when they are not 
reciprocally proportional to their distances from the ful- 
crum. 

43. Cor 2. If a weight W be supported by a hori- Fig. 4 
zontal lever resting on the fulera A, B, the pressure up- 
on A is to the pressure upon B in the inverse ratio of 
their distances from the point where the weight is sus- 
pended, that is, as BF to FA. 

For if we suppose B to be the fulcrum, and ifremoving 

the 
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theory. the fulerum A, we support the extremity A of the lever 
—y—— by a weight E equivalent to the weight sustained by 


55 
of the lever is considered, which must be done in the Theory. 
real steclyard, its arms are generally of uncqual weight, ~—— 


‘Ya. 


escription —_ cat 
the steel-- W : w, it follows that in the Roman statera or stcelyard, 
rd or sta~-which is merely a lever with a long and short arm, ha- 


“af Px pound, W=12 pounds. 


the fulcrum A, and acting upwards over the pulley P, 
then the weight E or that sustained by A: W=BF:. 
BA (Prop. 1.) and if we eonceive A to be the ful- 
crum, and support the extremity B by a weight F 
equal to that which was supported by the fulcrum RB, 
we shall have the weight F or the weight sustained by 
B: W=FB: FA. Hence ex equo the weight sus- 
tained by A is to the weight sustained by B as BY is 
to FA. 

a4. Cor. 3. 


We may now call the two weights P 


‘and W, the power and the weight, as in fig. 5, and 


surce P; Wi=FB: FA, we have (Gromerry, Sect. 
iv. Theor. 8.) Px FA=W x FB, when an equilibrium 
takes place, 


and therefore wic divisions of the scale must be ascer- 
tained by experiment. In order to do this, remove the 
weight P, and find the point C, at which a weight P’ 
equal to P being suspended, will keep the unequal arms 
in equilibrio, C will then be the point at which the 
equal divisions must commence. For when W and P 
are placed upon the steelyard and are in equilibrio, W 
balances P along with a weight which, placed at D, 
would support P placed at C: Therefore W x BF= 
Px DF+Px CF; but P x DF-+P x CF=P x DC, 
consequently W x BF =P x DC, and(Grometry,Sect. 
iv. Theor. 8.) W: DC=P: BF. By taking different 
values of the variable quantities W and DC as w and 
dc, we shall have w:dc=P: BF, consequently 


Wx FB .. PxFA (Euclid, B. V. Prop. xi. and xvi.) W: w=DC: de, 

consequently P=—s 3 W= ~ FR that is, the weight of W vanes as DC, and there- 
WxFB fore the divisions must commence at C. If the arm BF 

FA= 45 ine had been heavier than FA, which, however, can scarce- 

PYFA ly happen in practice, the point C would have been 

FB= aa en the other side of F. In constructing steelyards, 


4s. Cor. 4. We have already seen (Axiom 2.) 
that when the power and the weight are oa contrary 
sides of the fulcrum, the pressure upon the fulcrum is 
equal to P4-W or the sum of the weights; but it is 
obvious that when they act on the same side of the ful- 
crum, the pressure which it supports will be P—W, or 
the difference of their weights. 

46. Cor. 5. {fa weiglit P be shifted along the arm 
of a lever AD, the weight W, which it is capable of 
balancing at A, will be proportional to PA. 

When the weights are in equilibrio (Cor. 3.) 
W : P=FA: FB, or by alternation W: FA=P: FB, 
and if w be another value of W and fa another value 
of FA, we shall also have w: P=fa: FBorw:fa= 
P: FB, consequently (Euclid, Book v. Prop. xi. and 
xvi.) Wi: we FA: fa, that is, W varies as FA. 

Cor. 6. It is obvious that the truths in the preced- 
ing proposition and corollaries, also hold when the lever 


has the form represented in fig. 6. only the straight 


lines AT’, FB are in that ease the length of the arm. 
47. Cor. 7. Since by the last corollary FA: fax 


ving a weight moveable upon the long one, the distances 
at which the constant weight must be hung are as the 
weights suspended from the shorter arm. ‘I'he steclyard 
is represented in fig. 7. where AB is the lever with un- 
equal arms AF, FB, and & th -e of motion. Th 

equal arms AL, , and « ‘the centre of motion. r€ 


body W, whose weight is to be found, is suspended at 


the extremity B of the lever, and the constant weight 
P is moved along the divided arm FB till an equih- 
brium takes place. As soon as this happens, the num- 
ber placed at the point of suspension D, indicates the 
weight of the body. If the lever is devoid of weiglit, 
it is obvious that the scale EB will be a scale of equal 
parts of which EB is the unit, and that the weight of 
the body W will be always equal to the constant weight 
P multiplied by the number of divisions between P and 
¥. Thus if the equilibrium takes place when P is pull- 
ed out to the 12 division, we shall have W=12 P, and 


But when the gravity — 


it nught be advisable to make the unequal arms 
balance each other by plaeing a weight M at the 
extremity of the lglter arm, in which case the 


scale. will begin at I’. In the Danislr and Swedish panish and 
steelyard the body to be weighed and the constant Swedish 
weight are fixed at the extremities of the steclyard, but steelyard. 


the point of suspension or centre of motion [° moves 
along the lever till the cquilibrium takes place. The 
point I then indicates the weight of the body required. 
——There are some steclyards in whichithe constant weight 
is fixed to the shorter arm, while the body to be weigh- 
ed moves upon the longer arm. ‘The method of divid- 
ing this and the preceding steelyard may be seen in 


De la Hire’s Trazté de Mecanique, Prop. 36, 37, 38. 
Prop. If. 


48. To find the condition of equilibrium on a 
straight lever when its gravity is taken into the 
accoulit. 


49. Let us suppose the léver to be of uniform thick- 


ness and density, as AB, fig. 7. and let it be suspended Fig. S. 


by the points c, d to another lever a 4, considered as 
without weight, so that a cmc fafd=d b. Thenif / 
be the centre of motion or point of suspension, the cy- 
linder A B will be in equilibrio; for the weight AB 
may be regarded as composed of a number of pairs ot 
equal weights, equally distant from the centre of mo- 
tion. Lor the same reason, if we conceive the cylinder 
to be eut through at F the equihbrium will continue, 
c, d being now the points at which the weights AF, 
FB act, and their distances cf, df from the centre of 
motion being equal. Consequently the arms AF, FB 
have the same energy in turning the lever round fj 2s if 
weights equal to AF, FB were suspended at the distance 
of their middle points c, d from the fulcrum. 

Lct P therefore, in fig. 5. be the power, W_ the 


weight, # the weight of the arm AF, and z the weight pig. «, | 


of FB. "Then when there is an equilibrium we shall 
bave (Prop. I. Cor. 3.) Px AF-+- x zAF—WX FB 
nF B ; and since the weight. 2, acting at half the 
distance AF is the same as half the weight mm aeting at 

the 
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Theory. the whole distanee AF, we may substitute 32x AF 
teeny instead of a> +AF, and the equation becomes 


Plate 
CCCXVIL. 
Sig. 1. G22, 


Ptim x AF=-W 4-27 x FB. “Hence 


Wp 2p 4 FB — 
P= “AF —Zre 
+inX AF ? 
aa a ore 
Westy 2FB Pp 
t= * = ae:C~«~S~;7<2 
_ “BE x oFB 
oa ee oe 
_ W+inx FB 
ANSP bam 
FR— P+ “771 K AF 


Wim ~ 
so. Cor. If the arms of the lever are not of uniform 
density and thickness, instead of the distance of their 


middle points, we must take the distanee-of their centre 
of gravity from the fulerum. 


Prop. III. 


g1. If two forces actiug in any direction, and if 
the same plane, upon a lever of any form, are 
in equilibrio, they will be reciprocally propor- 
tional to the perpendiculars let fall from the 
fulcrum upon the directions in which they act. 


52. Let AFB be a lever ef any form, F its fulerum, 
A, B the points to whieh the forces, or the power P and 
weight VW, are applicd, and AE, BK. the directions in 
which these forees act. Make AE to PK as P is to 


W, and they will therefore represent the forces applied 


at A and B. Draw AC perpendicular to AI? and 
EC parallel to it, and eomplete the parallelogram 
ADEC, In the same way form the parallelogram 


“BGRH. Produce EFA and KB towards m and 7 if 


necessary, and let fall Fim, F2 perpendicular to AK, 
BK produced. ‘Then P shall be to W as Fx is to Fm. 


By the resolution of forces (Dynamics, § 140.) the 


force AF is equivalent to forces represented by AD and 
AC, and acting in these dircctions. But as AD acts 
in the direction of the arm AF’, it can have no inflo- 
ence in turning the lever round F,-and therefore AC 
represents the portion of the force AD which contri- 
butes to produce an angular motion round F, In the 
sime way it may be skewn that BG is the part of the 
force BK which tends to move the lever round F. 
Now suppose AT’ produced to B, FB being made equal 
to FB and B’/G’=BG. ‘Then by Prop. 1. AC: B’G’ 
=FB': FA; but by Axiom 1. the cflort of BG to 
turn the lever round F is equal to the effort of the 
equal force b’G’ to turn the lever round F ; therefore 
AC: BG=FB: FA and ACxFA=BG FB. New 
the triangles ACE, AE 7 arc similar, because the 
angles at F and M are both right, and on account of 
the parallels DF, AC, MAC=ADF; therefore AC: 
AK=F m: FA, and ACXFA=AExXxF ym. For the 
same reason in the similar triangles BGK, BF » we 
have BG: BR—F »: FB, and BK x Fx=BG x FB 
2 


FB: Fa-Rad.:Sin. FBz,wehave Fax 


Hence AEX Far BR xX Fr, and AE: BR or P: Wom, 


Q. EK. D. 


—F a: Fm. 


53. Con. x. The forces P and W are reciprceally Corollasie; 
proportional to the sines of the angeles which their di Mig. of, 


rections make with the arms of the lever, for Fm is 
evidently the sine of the angle FA m, and F'n the sine 
of the angle FBx, FA, FB being made the radir;— 
therefore P: W=-Sin. FB x: Sin. FA m, or P: W 


I r 
=o ; SP Sinee FA: F mmRad.: 
ine FA 22 «Sin. | 
FA x Sin. FA mm 


‘Rad. ; 
FB x Sin. FBx 
Rad. 


Sin. FA, we have vax ; and since 


‘but in the case of an equilibrium P: Wo a: F7, con- 


sequently P A See pea" FAxgn Bag oy 
; Rad. Rad. 
and since magnitudes liave the same ratio as their equi- 
multiples, P: W=EB Sin. EBa: FA xSin. FA mm. 
54. Cor. 2. The energies of tlie forces P, W to 
turn the lever round the fulerum F is the same at what- 
ever point in the directions 7, 2K they are applied, 
for the perpendiculars to which these energies are pro- 


portional remain the same.—The truth cf this eorollary 
has been assumed as an axiom by some writers on me- 


the two forces. 


chanics, who have very readily deduced from it the 
preceding proposition. But it is very obvious that the 


truth assumed as self-evident 1s nearly equivalent to the 


trith which it is employed to prove. ‘Those who have 
adopted this mode of demonstration Hlustrate their 
axiom by the ease of a solid body that is either pushed 
in one direction with a straight rod, or drawn by a 
cord; mt beth ef which eases it is manifest that the 
effect of the force employed is the same, at whatever 
part of the red or string it is applied: But these cases 
are completely different from that of a Lody moving 
round a fixed centre. | 

55. Cor. 3. If AE and BR the directions in which 
the forees P, W are-excrted be produced till. they mect 
at Li; and if from the fulerum E the! ine FS be drawn 
parallel to the direction AJ of one force till it meets BL, 
the direction of the other ; then LS, Sf will represent 
For as the sides of any triangle are as 
the sines of the opposite angles LS: SF=sin. LFS: sin. 


FLS; but on account -cf the parallels ¥S, Aju the 


° 


angle LFS=FLA, and FI being radius F m is the 


sme of FLA or LFS, and F 2 the sine of FLS, there- 


fore by substitution LS :SF=F m : Fn, that is as the 
force W: P. 

56. Cor. 4. Tf several forces act upon a lever, and 
kecp it in equilibrio, the sum of the preducts of the. 
forces and the perpendiculars from the fulcrum to the 
direction of the different forees on one side is equal to 
the sum of the products on the other. For since the 


. energy of cach force to turn the lever. js equal to the 


product of the force and the perpendicular from the 
fulerum on the line of its direction ; and since in the 
case of an equilibrium, the energy of all the forces on 
one side of the fulerum must be cqual to the energy of 
all the forces on the other side, the products propor- 

tional to their energies must also be equal, | 
57- Cor. 5. If two forces act in a parallel direction 
upon an angular lever whose fulcrum is its angular 
point, 
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theory. point, these forces will be in equilibrio when a linc 
—y—— drawn from the fulcrum upon the line whieh joins the 


two points where the forces are applied, and parallel to 
the direction of the forecs,.cuts it in such a manner that 
the two parts are reciprocally proportional to the forccs 
applied. 

Let AFB be the angular lever, whose fulcrum is F, 
and let the forces P, W be applicd at A and B in the 
parallel directions P m, W 7 ; then if the line FD, pa- 
rallel to Pm or Wm, cut AB in such a manncr that 
DB: DA=P: W, the forces will be im cquilibrio. 
Draw F m perpendicular to P 2, and produce it to 25 
then since Az, Bx are parallel, m2 will also be 
perpendicular to B x, and by the proposition (Art. 51.) 
in: Fm=P: W. Now, if through F, there be 
drawn 2’ 7' parallel to AB, the triangles Fam, F 22! 
will be similar, and we shall have Fa: Fa=F a! : Fa’, 
but on account of the parallels AB, 272! 22’; F a2! : F am! 
=DB: DA, therefore DB : DA=P: W. 

58. Corn. 6. Let CB be a body moveable round 
its centre of gravity I, and let two forces P, W act 
upon it at the points A, B in the plane AFB, in the 
directions AP, BW ; then since this body may be re- 
garded as a lever whosc fulcrum is F, the forces will be 
in cquilibrio when P : W=F 1: F m the perpendicu- 
lars on the directions in which the forces act. , 

59. Cor. 7. If AB be an inflexible rod moveable 
round F as a fulcrum, and acted upon by two forces 
P, W in the directions Am, A 2, these forces will be 
in equilibrio when they are to one another as the per- 
pendiculars I° 2, Fa.—For by cor. 2. the forces may 
be considered as applicd at m and 7, and m Fn may be 
regarded as the lever ; but by the proposition (Art. 51.) 
P:W=Fa2: Fm; Fm, F 1 being perpendiculars up- 
on Am, An. 

60. Cor. 8. Let DE be a heavy wheel, and FG 
an obstacle over which it is td be moved, by a force P, 
acting in the direction AH, Join AF, and draw F m, 
In perpendicular to CA and AH. The weight of the 
wheel is evidently the weight to be raised, and may be 
represented by W acting at the pomt A in the vertical 
direction AC. We may now consider AF as a lever 
whose fulcrum is F, and by cor. 7. there will be an 
equilibrium when P: W=F 2: Fm. Since F m re- 
presents the mechanical energy of the powcr P to tum 
the wheel round F, it is obvious that when FG is 
equal to the radius of the wheel, the weight P, how- 
evcr great, has no power to move it over the obstacle ; 
for when FG=AC, F m=o, and F mx P=o. 

61. Cor. 9. Ifa man be placed in a pair of scales 
hung at the extremities of a levcr, and is ii cquilibrio 
with a weight in the opposite scale, then if he presses 
against any point in the lever, exccpt that point from 
which the scale is suspended, the equilibrium will be 
destroyed. Let CB be the lever in equilibrio, F its 
fulcrum, and let the scales be suspended from A and B, 
AP being the scale in which the man is placed. Then 
if he presses with his hand or with a rod against D, a 
point nearer the centre than A, the scale will take the 
position AP’, and the same effect will be produced as 
if AD were a solid mass acting upon the Icver in the 
direction of gravity. Consequently if P’ p be drawn 
perpendicular from the point P’ to FC, F p will be the 
lever with which the man in the scale tends to turn 
the lever ronnd the fulcrum; and as F p is greater than 
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FA, the man will preponderate. In the same Way it 


may be shown, that if the man in the scale AP presses 
upwards against a point C, more remote from the ful- 
crum than A, he will diminish his relative weight, and 


By 


Theory. 


the seale W will prepondcrate, for in this case the scale - 


assumes the positioi AP’, and F p’ becomes the lever 
by which it acts. 

62. Cor. 10. If a weight W be supported by an 
inclined lever resting on the fulera A, B, the pressure 
upon A is to that upon B inversely, as Af is to (6, 
the sections of a horizontal line by the vertical direc- 
tion of the weight W. 

Remove the fulcrum A, and support the extremity 
A by a weight P, cqual to the pressure upon A; then 
B being the centre of motion, and m2 being drawn 
through F perpendicular to the direction of the forces 
Am, Ef, and consequently parallel to Ab, we have 
(Art. 51.) P: W=Fn: Fmd: fA, that is, the 
pressure upon A is to the pressure upon B inversely as 
A fis to fb. 


ScHOLIUM. 


63. Various attempts have been made by different 
writers on mechanics to give a complete and satisfac- 
tory demonstration of the fundamental property of the 
lever. The first of these attempts was made by Archi- 
nicdes, who assumes as an axiom, that if two cqual bo- 
dics be placed upon a lever, they will have the same in- 
fluenee in giving it a rotatory motion as if they were 
both placed in the middle part between them. This 
truth, however, is far from being self-evident, and on 


Fig. 8; 


this account Mr Vince * has completed the demonstra- * pyjz 
tion by making this axiom a prcliminary proposition. Trans. 


The demonstration of Galileo + is both simple and ele- 1794 P- 33- 
+ Discursus 


: Fa - . 1 et Demon- 
though m principle it is exactly the same as that of srationes 


Galileo sus- Afuthemat; 


gant, and does not seem to have attracted mich notice, 


Archimedes completed by Mr Vince. 


pends a solid cylinder or prism from a lever by scveral Dial. ii. 


threads. 
whole is invequilibrio. THe then supposes the cylinder 
to be cut into two unequal parts, which from their 
inode of suspension still retain their position, and then 
imagines each part of the cylinder to be suspended by 
its centre froin the lever. Here then we have two 
unequal weights hanging at uncqual distances from the 
centre of suspension, and it follows from the construc- 
tion, that these weights are in the reciprocal ratio of 
their distances from that centre. Mr Vincc, on the 
other hand, cmploys a cylinder balanced on a fulcrum. 
He supposes this cylinder divided into unequal parts, 
and ‘thus concludes, from his preliminary proposition; 
that these unequal parts have the same effect in turning 
the lever as if the weight of these parts was placed in 
their centres ; which is done by Galileo by suspending 
them from their centres. From this the fundamen- 
tal property of the lever is easily deduced.— The next 
demonstration was given by Huygens, who assumes as 
an axiom, that if any weight placcd upon a lever is 
removed to a greatcr distance from the fulcrum, its ef- 
fort to turn the lever will be increased: This axiom 
he might have demonstrated thus, and«his demonstra- 
tion would have been completely satisfactory, though 
it applics only to cases where the arms of the lever 
are commensurable. 
weights ©, D, eae 5 the fulcra f, F, so that 


ee 
——_ 


When the lever is hung by its centre, the? 98. 


Plate 


Fig. 1. 


Let AB bea lever with equal cccxVvL 


58 
Theory. A/=FB,; then, as was shown in Prop. I. the weights 
Lemmy vil} be in equilihrio, and cach fulerum will suppert 
a weight equal to C or D. By removing the fulcrum 

Af; the weight © must deseend, as the equilibrium is de- 

stroyed by a weight equal to C aeting at f; therefore 

the weight C, at the distanee Al’, has a greater eflect 

in turning the lever than an equal weight D placed at 

a less distance FB.—JIn Sir Isaac Newton’s demonstra- 

tion, it is Supposed that if a given weight act in any 
direction, and if several radii be drawn from the ful- 

crum to the line of direction, the effort of that weight 

to turn the lever will be the same to whatever of these 

radii it is applied. It appears, however, from Art. 54. 

that this principle is far from being self-evident, and 
therefore the demonstration whieh is founded upon it 

cannot be admitted as satisfactory. The demonstration 

*% Account given by Maelaurin * is simple and eonvineing, and has 
of New- been highly approved of by Dr T. Young and other 
ton’s Dis- writers on meehanies, though it extends only to any 
covertes.  .ommensurable proportion of the arms. He supposes 
Plate the lever AB with equal arms to be in equilibrio upon 
CCCXVIL the fulerum F, by means of the equal forees P, W, in 
Fig. 9. whieh ease the fulerum F will evidently be_ pressed 
down with a weight equal to 2 P=P4+-W. He then 
substitutes, instead of the weight P, a fixed obstacle O, 

whieh will not destroy the equilibrium, and considers the 

fulcrum as still loaded with a weight equal to PW. 

The pressure on F being therefore equal to 2 P or 

P+4W, a weight E equal to 2 P, and acting upwards, 

is substituted in the room of that pressure, so that the 
equilibrium will still continue. Tere then we have a 

lever AB of the sceond kind, influeneed by two forees 

Eand W acting at different distances from the fulerum 

A; and sinee E=2 P=2 W, and AB=2 AF, we 

have EF : W=AB: AF, which expresses the funda- 

mental property of the lever. Without objeeting to 

the cireumstanee that this demonstration apphes only 

to the lever of the seeond kind, we may be allowed to 

observe, that it involves an axiom whieh cannot be 

called self-evident. It is eertainly manifest that when 

P and W are in equilibrio, the pressure upon the ful- 

crum is =2 P=P+4W;; but it hy no means follows that 

this pressure remains the same when the fixed obstacle O 

is substituted in the room of P. On the eontrary, the 

axiom assumed is a result of the proposition whieh it 1s 

employed to prove, or rather it is the proposition itself. 

For if, when the extremity A bears against the ob- 

staele O, the pressure npou F is equal to 2 W, the 

force W obviously produces a pressure =2W at half the 

distanee AB, whieh is the property to be demonstrated. 

-—The demonstrations given by Mr Landen and Dr 
Hamilton, the former in his Memoirs, and the latter 

+ See also in his Essays, though im a great measure satisfaetory, 
- fide are long and tedious. In the demonstration of Dr 
a Hamilton, he employs the following proposition : that 
_ when a body is at rest, and aeted upon by three forces, 

they will be to one another as the three sides of a tri- 

angle parallel to the direction in whieh the forees act. 

When the three forees aet on one point of a body, the 
proposition is true, but it is not applicable to the case 

of a lever where the forees are applied to three different 

points, and at all events the demonstration does not 
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hold when any two of the forces act in purallel direc- 
tions. ‘Lhe demonstration which we have given m 
Prop. {. is new, and different from any that have been 
noticed. The truths on which it is founded are per- 
fectly axiomatic 5 and the only objection to wich it 
seems liable is, that the demonstration extends only to 
» eommensurate proportion of the arms of the lever.— 
An analytical demonstration of the fundamental pre- 
perty of the lever was given by Foncencix in the Mis- 


ecllan. Jour. tom. u. p. 321. which was afterwards im- 
proved by D’Alembert in the Mem. de PAcad. 176g. 


p. 283. 
Prop. IV. 


64. When several levers AB, a4, 28, whose fulcra 
are F, f, 9, are so combined as to act perpen 
cularly upon cach other, or at equal angles 5 
and if the directions in which the power and 
weight are applied, be also perpendicular to the 
arms, or at the same angles with them as those 
at which the levers act upon each other, there 


is an equilibrium when P : W=BF xo fx 69: 


AF xa fx. 

Let M be the foree which is exerted by the first le- 
ver AB upon the seeond a J, and N the foree whieh 1s 
exerted by the seeond lever a upon the third « £, then 
by Prop. I. 

PP: Maer: ar 
ena oy : oe 
N:W=69:a¢9. 


Consequently by eomposition 


P: W=BFxbfx6o: AF xafxa@. 


Prop. V. 


65. To explain the new property of the lever dis- 
covered by M. /Epinus, and extended by Van 


Swinden. 


Let AFB be any lever whose fulcrum is F, and to Fig. 2. 


whose extremities A, B are applied the forces P, W 
in the direetions AY, BO. Join AB, and produce it 
on both sides towards F.and I. Produee also the lines 
YA, VB till they meet in H, and from H, through the 
fulerum F, draw HE f, dividing AB into two parts Af, 
Bf Let UM he a line given in position, and let a, 8 
represent the angles whieh the direction of the forees 
YA, VB make with that line. Let YA and VB like-. 
wise represent the intensity of the forees P, W, and. let 
VA be resolved into AE and YF; and the force VB 
into BI and VI.—Then the lever eannot be in equili- 
brium till | 


I. FAX fA+1B x /B is a maximum. 


If. Or putting 9 for the angles formed by the lines 
AB, UT, whieh the lever, when in equilibrie, makes 
with the line UM given in position, there cannot be an: 
equilibrium till 


Tang. @XP x Af x Cos.a-fTang.? x WX Bf x Cos. a= Wx BS x Sing—P Xx AS x Sin. a 


IIT, And 


Theary, 


Plate 


di- CCCAVI 


Fig. 1. 
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Til. And putting a, 6 for the arms AF’, BF, and m, 7 for the angles EAB, EB 


ayn brium unless 


Langs Ox 


As the demonstrations of these different cases are far 
from being elementary, we shall only refer the reader 
to the memoir upon this subject given by A®pinus in 
the Nov. Comment. Petropol. tom. vii. p. 271. 


ScHOLIUM. 


66. This property of the lever was only considered 
by /pinus in the case of a rectilineal lever with cqnal 
arms; but was extended by J. H. Van Swinden. When 
the lever is rectilineal and with equal arms, we havc 
AF=FB=A f=Bf, and also m=n=0, so that, if the 
last formula is suited to these conditions, we shall have 
the formula of AZ pinus. 


Pror. VI. 


67. If a power and weight acting upon the arms 
of any lever be in equilibrio, and if the whole 
be put in motion, the velocity of the power is to 
the velocity of the weight as the weight is to 
the power. 


Let AFB be any lever whose fulcrum is FP, and let 
the power P and weight W be applied to its cxtremi- 
ties A, B, so as to be in cquilibrio. Draw F m, Fx 
perpendicular to AD, BI. the direetion of the forccs 
P, W. Then suppose an uniform angular motion to be 
given to the lever, so as to make it describe the small 
angle AFA’, the position of the lever will now be 
A‘/FB’, and the directions of the forces, P, W will be 
A'D’, B’E, parallel to AD, BE respectively, sincé the 
angle AEF is execedingly small. Join AA’, BB’, and 
from A’ and B’ draw A‘v, B’z perpendicular to AD 
and BE. Now it is obvious, that though the point A 
has moved through the space AA’ in the same time 


that the point B has described the space BB’, yct A x 


is the space deseribed by A in the direction AD, and 
Bs the space described by B in the direction BE. 
For if we suppose a plane passing through A at nght 
angles to AD, and another through P parallcl to the 
former plane, it is manifest that A « measures the ap- 
yroach of the point A to the plane passing through P ; 
and for the same reason Bx measures the approach of 
the point B to a plane passing through W at mghit 
angles to WB. Therefore Av, B & represent the 
spaces uniformly and simultaneously described by the 
points A, B, and may therefore be taken to denote the 
velocities of these points (Dynamics, § 14.) 5 eonse- 
quently the velocity of A:: the velocity of Ba Aw: Ba. 
Now, in the triangles A vA’, F m A, the exterior an- 
ele ce AF=A mF 4m ¥, A (Euclid, B. I. Prop. 20.) 
and A'AF=A mI°, becausc AFA’ is so exceedingly 
small that A‘A is sensibly perpendicular to AT, conse- 
quently vc AA‘= AE m: and as the angles at x cand 772 
are right, the triangles Aa A’, A a IP are similar 
(Grometry, Theor. XX. Sect. FV.). 

Therefore, Av; AAts=F a: FA, and in the similar 
triangles AFA’, BFB! AA’: BB’= FA: FB, anthem 
the similar triangles BB/z, BF x, BB’: Be= lB: Fn, 
therefore by composition we have Aw: B goalie: FW. 


Or 18 ‘ 7 + 5 5 ae i a ; = 
W. 6 (Sin. 6 X Cas. »—Sin. 2 xX Cos, B)—P. a (Sin. « % Cox. m—Sin. mx Cos. a.) 


ee 


P. a (Cos. aX Cos. + Sin. « X Sin. 772) + W.é (Cos. 6X Cos. 2 rs Sin, B XM Sin. 72)" 


But by Proposition 1. P : W=Fn : Fi, consequent- 
ly Ax: Be=W : P, that is, the velocity of the power 
is to the velocity of the weight as the weight is to the 
power. Q.E, D. 

68. Cor. Since Av: BezzW: Pwe have Avwx P 


—Bezx W, that is, the momenta of the power and 


weight arc equal. 
Secr. LI. On the Jnuclined Plane. 


69. Drerinirion. An 7nclined plane 1s a plane sur- 
face AB, supported at any angle ABC formed with 
the horizontal plane BC, The znclination of the plane 
is the angle which one line in the plane AB forms with 
another in the horizontal planc BC, both these lines 
being at right anglcs to the common intersection of the 
two planes.—The line BA is called the length of the 
plane, AC its height, and BC the length of its base. 

+o. In order to understand how the inclined planc 
acts as a mechanical power, let us suppose it necessary 
to elevate the weight D from C to A. If this weight 
is lifted by the arms of a man to the point A, he must 
support the whole of the load ; but when it 1s rolled up 
the inclined plane, a considerable part of its weight 1s 
supported upon the plane, and therefore a much smaller 
force is capable of raising it to A. 


Prop. I. 

71. When any weight W is kept in equilibrio up- 
on an inclined plane by a power P, the power is 
to the weight as the sine of the plane’s inclina- 
tion is to the sine of the angle which the direc- 
tion of the power makes with a line at right 
angles to the plane. 


59 


A, there cannot be an equili- Theory. 


Plate 


CCCAVITE 


fig. 4. 


Let MN be the inclined plane, NO a horizontal Fig, «. 


linc, and MNO the inclination of the planc, and let 
the weight W be sustaincd upon MN by means of the 
power P acting in the direction AE. From the point 
A, the centre of gravity of the weight, draw AB per- 
pendicular to the horizontal plane ND, and AF per- 
pendieular to MN; produce EA till it meets the plane 


in C, and from the point F where the body touches the 


plane draw Fr at right angles to AC, and J'v at right 
angles to AB. Then, sinee the whole body may be 
considered as collected in the centre of gravity A, AB 
will be the direction in which it tends to fa!l, or the di- 
rection of the weight, and EA is the direction of the 
power; but AF isa lever whosc fulcruin is F, and sinceit 
is acted upon by two forces which are in equilibrio, we 
shall have (Art. 59.) P: WF a: Fm, that 1s, as the 
perpendieulars drawn from the fulcrum to the direction 
in which the forces act. Now FA being radins, F'n 
is the sine of the angle FAB, and Faiz is the sine of 
the angle FAC; but FAB is cqual to MNO the angle 
of the plane’s inclination, on account of the right angles 
at F and B and the vertical angles at D; and FAC 1s 
the angle which the dircction of the power makes with 
> line perpendicular to the plane; theretore PV 


a as 
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Theory. as the sine of the plane’s inclination, is to the sine of the 
~——y—=—/ angle formed by the direction of the power with a line 


at the right angles to the plane. 


42. Cor. 1. When the power acts parallel to the’ 


plane in the direction AE’, P is to W as EA to En, 
that is, as radius is to the sine of the plane’s inclination, 
or on account of the similar triangles F A 2x, MNO, as 
the length of the plane is to its height. In this case 
the power acts to the greatest advantage. 

73. Cor. 2. When the power acts in a vertical line 
As, F m becomes equal to or coincides with F 2, and 
we have P: W==F x: F x, that is, the power in this 
case sustains the whole weight. 

44. Cor. 3. When the power acts parallel to the 
base of the plane in the direction Ae, P: W=F n: Ff 
sg Ea: A 2: 

75. Cor. 4. When the power aets in the direction 
AF e perpendicular to the plane, it has no power to 
resist the gravity of the weight ; for the perpendicular 
from the fulcrum F, to which its energy is proportional, 
vanishes. 

46. Cor. 5. Since the body W acts upon the plane 
in a direction AF perpendicular to the plane’s surface, 
(for its force downwards may be resolved into two, one 
parallel to the planc, and the other perpendicular to it), 
and since the reaction of the plane must also be perpen- 


dicular to its surfaee (Dynamics, § 149.), that is, in. 


the direction FA, then, when the direetion of the power 
is Ae parallel to the horizon, the power, the weight, 
and the pressnre upon the plane, will be respectively as 


gravity in the direction A 2, by the reaction of the 
plane in the direction AF’, and by the power P in the 
direction AF. ‘Thercfore, since these forces are m 
equilibrio, and since Af is parallel to mF, and Ff to 
An, the three sides AF, Af, Ff, will’ represent the 
three forces (Dynamics, § 144.). But the triangle 
AF f is similar to Az F, that is, to MNO, for it. was 
already shewn that the angle z AF is:equal to MNO, 
therefore, since in the triangle AF f, AF represents 
the pressure on the plane, Af the weight of the body, 
and Ff the energy of the power, these magnitudes will 
also be represented in the similar triangle MNO by the 
sides MN, MO, NO. 

77. Cor. 6. If a power P and weight W are in 
equilibrio upon two inelined planes, AB, AC; P : W= 
AB: AC, Let p be the power, which acting on the 
weight W in a direetion parallel to the plane would 
keep it m equilibrio, then we have p : W=AD: AC; 
but since the string is equally stretched at every point, 
the same power p will also sustain the power P, conse- 
quently P: p=AB : AD, and by composition P: W 
—-AB: AC. 


Prop.. I. 


78. If a spherical body is. supported upon two in- 
clined planes, the pressures upon these planes 
will be inversely as the sines of their inclination, 
while the absolute weight of the body is repre- 
sented by the sine of the angle formed by the 
two planes. 


Let AC, BC be the two inclined planes, and F the 


spherical body which they support. The whole of its 
matter being supposed to be collected in its eentre of 
gravity F, its tendency downwards will be in the ver- 


tical hne FO. The reaction of the planes upon F is 


evidently in the direction MF, NF perpendicular to 
the surface of these planes, and therefore we may con- 
sider the body F as influeneed by three forces acting in 
the directions FC, FM, FN ; but these forees are re- 
presented by the sides of the triangle ABC perpendicu- 
lar to their directions, (DyNamics, § 144.), conse- 
quently the absolute weight of the body F, the pressure 
upon the plane AC, and the pressure upon the plane 
BC, are respectively as AB, AC, and BC, that is, as 
the sines of the angles ACD, ABC, BAC, for in every 
triangle the sides are as the sines of the opposite angles, 
or to express it in symbols, W_ being the absolute 
weight of the body, w the pressure on AC, and 2’ the 
pressure on BC, 


W: w: w==AB: AC: BC, or 
Wi: w: wi=sin. ACB : sin. ABC : sin. BCA. 


But on aecount of the parallels AB, DI’, the angle 
ABC=BCF, and BAC=ACD, therefore the pres- 
surcs upon the planes are inversely as the sines of their 
inclination, the absolute weight of the body being re- 
presented by the sine of the angle formed by the sur- 
faecs of the two plancs. 


79. Cor. 1. Since the two sides of a triangle are Corollarie 


greater than the third, the sum of the relative weights 


the height, the base, and the length of the plane.-- 'The’ > supported by the two planes is greater than: the absolute 


weight W is aeted upon by three forces; by its own . 


weight of the body. 

So. Cor. 2. If the inclination of each plane is 60°, 
then ACB must also be 60°, and the triangle ABC 
equilateral, consequently the pressure upon each plane 
is equal to the absolute weight of the body. 

81. Cor. 3. When the inclination ef each plane 
increases, the pressure which each sustains is also in- 
creased ; and when their inelination diminishes till it 
almost vanishes, the pressure upon cach plane is one 


half of the absolute weight of the body F. 
Prop. III. 


82. If a body is raised with an uniform motion 
along an inclined plane, the velocity of the 
power is to the velocity of the weight as the 
weight is to the power. 


Let the weight W be drawn uniformly up the in- 
clined plane AB, from B to D, by a power whose di- 
rection is parallel to DH. Upon DB deseribe the 
circle BFEDN, cutting BC in EF, apd having pro- 
duced HD to F, join *P, FB, FE, and draw DC per- 
pendicular to BD. Now the angles BFD, BED are 
right (Geometry, Scct. If. Theor. 14.), and there- 
fore, though the power moves through a Space equal to 
BD, yet its velocity in the direction DH is measured 


by the space FD uniformly described ; and forthe\s e 


reason, though the weight W describes the spacey) 

et its velocity in the direction in which it acts, that is 
in a vertical direction, is evidently measnred bythe space 
DE uniformly described. Then because the triangle 
DBE is equal to DFE, (Gromerry, Sect. IT. Theor. 
15.) and DBE=DCH, (Gromerry, Seet. IV. Theor. 
23-) and FDE=DHC, (Greomerry, Sect. I. Theor. 


21.) 


Fig. 8. 
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theory. 21.) the triangles DFE, DHC are similar, and (Gxo- 
ay—— METRY, Sect. 1V. Theor. 20.) DF: DE={DH : HC. 


But DH : HC=sin. DCH . sin. HDC, that is, (art. 
41.) DF : DE, or the velocity of the power to the ve- 
locity of the weight,as W: P. Q ii. D. 


ScHOLIUM. 


83. The inclined plane, when combined with other 
machinery, 9s often of great use in the elevation of 
weights. It has been the opinion of some writers, that 
the huge masses of stone which arc found at great alti- 
tudes in the splendid remains of i.gyptian architecture, 
were raised upon inclined planes of eartb, with the aid 
of other mechanical powers. ‘This supposition, how- 
ever, 1s not probable, as the immense blocks of granite 
which compose the pyramids of Egypt could not pos- 
sibly have been raised into their precent situation by 
any combination of the mechamcal powers with which 
we are acquainted.—The inclined plane has been very 
advantageously employed in the duke of Bridgewater’s 
canal. After this canal has extended go miles on the 
same level, it 1s joined to a subterrancous navigation 
about 12 miles long by means of an inclined plane, 
and this subterraneous portion is again connected by an 
inclined plane with another subterraneous portion about 
106 feet above it. ‘Ebis inclined plane is a stratum of 
stone which slopes one foot in four, and is about 453 
feet long. ‘The boats arc conveyed from one portion 
of the canal to another by means of a windlass, so that 
a loaded boat descending along the plane turns the axis 
of the windlass, and raises an empty boat.—A pair of 
stairs, and a road that is not level, may be regarded as 
inclined planes ; and hence it is a matter of great im- 
portance, in carrying a road to the top of a Inll, to 
choose such a line that the declivity may be the least 
possible. The additional length, which, in order to 
effect this purpose, must sometimes be given to the line 
of road, is a trifling inconvenience, when compared with 
the advantages of a gentle declivity. 


Sect. III. On the Rope Machine. 


84. Derinition. When a body suspended by two 
more ropes, is sustamed by powers which: act by the 
assistance of these ropes, this assemblage of ropes is 
called a rope machine. 


Prop. I. 


8c. If a weight is an equilibrium with two powers 
acting on a rope machine, these powers are in- 


versely as the sines of the angles which the 


ropes form with the direction of the weight. 


Let the weight W be suspended by: the point B, 
where the ropes AB, BC are joined, and Ict the 
powers P, p acting at the other extremitics of the ropes 
whicb pass over the pulleys A, C, kcep this weight in 
equilibrio, we shall have P : p=sin. CBD: sin. ABD. 
Produce WB to F, and let BD represent the force 
exerted by: W; then by drawing DE parallel to AB, 
the sides of the triangle BDF will represent the three 
forces by which the point B is solicited (DyNamics, 
§ 144.), for AB, CB. are the directions of the forces 
FP and p. We have therefore P : p=DE: BE ; but 
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DE : BE=sm. DBE: sin. BDF, and on account of Theory. 


the parallels DE, AB, the angle BD&=ABD, con- 
sequently P : p=sin. DBE : sin. BDE. 

86. Cor. 1. When the line joining the pulleys is 
horiztntal, as AC, then P : p= FC: FA, for FC and 
FA are evidently the sines of the angles DBE, BDE. 

87. Cor. 2. Any of the powers is to the weight, as 
the sine of the angle which the other makes with the 
direction of the weight, is to the sine of the angles 
which the powers make with one another. For sinee 
DB represents the weight, and BE the power P, we 
haveBE: BD=sin. BDE: sin. BED ; but on account 
of the parallels DE, AB, the angle DEB=ABC, the 
angle made by the direction of the powers, consequent- 
ly BE: BD, that is, p: Wasin. ABF: sin. ABC. 
In the same way it may be shown that P : W=sin.. 
CBF : sin. ABC. Hence we have P+p : W= 
sin. CBEF+sin. ABF: sin. ABC, that is the sum: 
of the powers is to the weight, as the sum of the 
sines of the angles which the powers make witb the 
direction of the weight is to the-sine of the angle which: : 
the powers. make with onc another. 

88. Cor. 3. The two powers P, p, are also directly 
proportional to the cosecants of the angles formed by 
the direction of the powers with the direction of the 
weight. For since P : p=sin. DBE: sin. BDF, and - 
by the principles of trigonometry, sin. DBF: sin. DBE 
=cosec. BDE : cosec. DBE, we have P : p=cosec. | 
ABF: cosec. CBF. It is also obvious that P: p as 
the secants of the angles which these powers form with 
the horizon, since the angles which they make with 
the horizon are the complements of the angles which 
they form with the direction of the weight, and the cose- 
cant of any angle is just the secant of its complement, 


therefore P : p=sec. BAF : sec. BCF. 


Guar. II. On Compound Machines. 


89. Derixrtion. Compound machines are those 
which are composed of two or more simple machines, 
either of the same or of different kinds. ‘The number 
of compound machines is unlimited, but those which 
properly belong to this chapter, are, I. The wheel and » 
axle; 2. The pulley; 3. The wedge; 4. The screw; ; 
and, 5. The balance... 


Sect. I. On the Wheel and Axle. . 


90. The wheel and axle, or the axis in peritrochio, Pig. 10. 


is represented jn fig. g. and consists of a wheel AB, and 
cylinder CD, baving the same axis, and moving upon 
pivots E, F, placed at the extremity ‘of the cylinder. 
The power P is most commonly applied to the circum- 
ference of the wheel, and acts in tbe direction of the: 
tangent; while the weight W is: elevated by a rope 
which coils round the cylinder CD ina plane perpen- 
dicular to its axis.—In this machine a winch or bandle 
EH is sometimes substituted instead of the wheel, and — 
sometimes:the power is applied to the levers S, 5 fixed | 
in the periphery of the wheel; but im all these forms 
the principle of the machine remains unaltered.— 
That the wheel and axle is an assemblage oi levers will 
be obvious, by considering that the very same ellect- 


would. be produced sf a number of levers were to ra- 
| diate: 
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diate from the centre ©, and if a rope earrying the 
power P were to pass over their cxtremities, and extri- 
cate itself from the deseending levers when they come 
into a horizontal position. 

gt. Axiom. The effect of the power to turn the cy- 
linder round its axis, is the same at whatever pomt in 
the axle it is fixed. 


Prop. J. 


92. In the wheel and axle the power and weight 
will be in equilibrium, when they are to one 
another reciprocally as the radii of the circles 
to which they are applied, or when the power 
is to the weight as the radius of the axle is to 
the radius of the wheel. 


Let AD be a section of the whecl, and BE a sec- 
tion of the axle or cylinder, and let the power P and 
weight W act in the directions AP, WP, tangents to 
the circumferences of the axle and wheel in the points 
A, B, by means of ropes winding round these e1reum- 
ferences. As the effeet is the same according to the 
axiom, \et the power and weight act in the same plane 
as they appear to doin the figure, then it 1s obvious 
that the eflort of the power P and weight W will be 
the same as if they were suspended at the points A, B; 
eonsequently the machine may be regarded as a lever 
AFB, whose centre of motion is I’. But since the di- 
reetions of the power and weight make equal angles 
with the arms of the lever, we have (Art. 36.) P: W 
IB : FA, that is, the power is to the weight as the 
radius of the axle is to the radius of the wheel. 

93- Cor. 1. If the power and weight act obliquely 
to the arms of the lever in the directions A p, B w, 
draw Fm Fn perpendicular to A p and B w, and as in 
the ease of the lever (Art. 51.) there will be an equili- 
brium when P: W=F 2: F m. Hence the tangential 
direetion is the most advantageous one in which the 
power can be applied, for FA is always greater than 
4° om, and the least advantageous direction in whieh the 
weight can be applied, for it then opposes the greatest 
resistance to the power. 

94. Cor. 2. If the plane of the wheel is inclmed to 
the axle at any angle 2, there will be an equilibrium 
when P : W=semidiameter of tlic axle : sin. x. 

95. Cor. 3. When the thiekness of the rope is of a 
sensible magnitude, there will be an equilibrium when 
the power is to the weight as the sum of the radius 
of the axle, and half the thickness of its rope, is to 
the sum of the radius of the wheel and-half the thiek- 
ness of its rope; that is, if The the thickness of the 
rope of the wheel, and ¢ the thickness of the rope of the 
axle, there will be an equilibrium when P : WF B+ 2¢ 
: FPA 21. 

96. Cor. 4. Ifa number of wheels and axles are so 
combined that the periphery of the first axle may act 
on the periphery of the secerid wheel, cither by means 
of a string or by teeth fixed in the peripherics of each, 
und the periphery cf the second axle on the periphery 
of the third wheel, there will be an equilibrium when 
the power is to the weight as the product of the radii 
ofall the axles is te the product of the radii of all the 
whecis. ‘Phis eorollary may be demonstrated by the 

I 


some reasoning which is used in Art. 63. for the com- Theory, 


bination of Levers. 

g7- Cor. 5. lua combination of wheels, where the 
motion is communicated by means of teeth, the axle is 
called the pizzon. Sinee the tecth therefore must be 
nearly of the same size, both in the wheel and pinion, 
the number of teeth in each will be as their cireum- 


ferences, or as their radii; and consequently im the com- 


bination mentioned in the preceding corollary, the 
power will be to the weight, in the case of an equili- 
brium, as to the product of the number of tecth in all 
tle pinions is to the produet of the number of teeth im all 
the wheels. 


Prop. IT. 


98. In the wheel and axle the velocity of the 
weight is to the velocity of the power as the 
power is to the weight. 


If the power is made to rise through a space equal to 
the cireumference of the wheel, the weight will evi- 
dently describe a space equal to the eireumference of 
the axle. Hence, calling V the velocity of the power, 
v that of the weight, C the eireumferenee of the wheel, 
and c that of the axle, we have V:v=C:c. But by 
the proposition P: W=c: C therefore P: Wmv: V. 


SCHOLIUM. - 


99. The eonstruction of the main-spring box of the On the 
fusee of a watch round which the chain is coiled, is a fusee ofa 
beautiful illustration of the prineiple of the whecl and watch. 


axle. ‘The spring-box may be considered as the wheel, 
and the fusee the axle or pinion to which the chain 
communicates the motion of the box. ‘The power re- 
sides in the spring wound round an axis in the centre 
of the box, and the weight is applied to the lower eir- 
cumference of the fusec. As the foree of the spring is 
greatest when it 1s newly wound up, and gradually de- 
creases as it unwinds itself, it is necessary that the fusce 
should have different radii, so that the chain may act 
upon the smallest part of the fusee when its force is 
greatest, and upon the largest part of the fusee when 
its foree is least, for the equable motion of the watch 
requires that the inequality m the action of the spring 
should be counteracted so as to produce an uniform ef- 
feet. In order to accomplish this, the general outline 
of the surface of the fusee must be an Apollonian hyper- 
bola, in which the ordinates are inversely as their re- 
spective abscisse. For further information on this sub- 
ject, see Recherches des Mathemat. par M. Parent, 
tom. u.p.678.: VLrarte d’ Horlogerie, par MM. Berthoud, 
tom. i. chap. 26.3 and Trarté de Mecanique, par M. de 


la EHire, prop. 72. 


Sect. Il. On the Pilley. 


roo. Derinition.—The pulley is a machine com- Qn the 
posed of a wheel with a groove in its circumference, pulley. 


and a rope which passes round this groove. "Phe wheel 
moves on an axis whose extremities are supported on a 
kind of frame called the block, to which is generally 
suspenced the weight to be raised. A system of pulleys 
is called a muffle, which is cither fixed or moveable ae- 
cording as the block which contains the pulley is fixed 
er moveabie. ; 


Pror. 


‘ig, 13. 


1 14. 15. 
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tor. Ina single pulley, or system of pulleys where 

the different portions of the rope are parallel to 
each other, and where one extremity of it is 
fixed, there is an equilibrium when the power 
is to the weight as unity is to the number of 
the portions of the rope which support the 
weight. 


to2. Case 1. In the single fixed pulley AA let the 
power P and weight W be equal, and aet against cach 
other by means of the rope PBAW, passing over tlic 
pulley AA; then it is obvious that whatever force is 
exerted by P in the direction PB A, the same force 
must be exerted in the opposite direction WBA, eon- 
sequently these equal and opposite forces must be in 
eqailibrio 5 and as the weight 1s supported only by one 
rope, the proposition is demonstrated, for P: W==1: 1. 

103. Casxe 2. In the single moveable pulley, where 
the rope, fastened at H, goes beneath the moveable pulley 
D and over the fixed pulley C, the weight to be raised 
is suspended from the centre of the pulley D by the 
bloek p, and the power is applied at P in the direction 
PE. Now it is cvident that the portions CY p, HGD 
of the rope sustain the weight WV, and as they arc 
equally stretched in every point, each must sustain one 
half of W; but ( Case 1.) in the single pulley C the 
rope CEP sustains a weight equal to what the rope 
CF p sustains ; that is, it sustains one-half of W. Con- 
sequently P==tW, or W=2P, when there is an equi- 
librium ; and sinee the weight W is supported by two 
strings, we'hare P : W=1 :°2. 

104. Case 3. When the same rope passes round a 
number of pulleys, the ropes which support the weight W 
are evidently equally stretehed in every part, and there- 
fore each of them sustains the same weight. Conse- 
quently if there be tex ropes supporting the weight, 
each sustains 75th part of the weight, and therefore 
P=75W, or W=10P, which gives us P: W=1: 10. 
—The pulley in fig. 15. is the patent pulley invented 
by Mr White, in which the lateral friction and shaking 
motion is considerably removed. 


Prop. II. 


105. In a system of 2 moveable pulleys suspended 
by separate and parallel ropes, there is an equi- 
librium when P :W=1: 2"; that is, if there are 
4 pulleys n=4, and P : W=1 : 2X%2%2X2, or 
P:W=1:16. : 


This system is represented in fig. 17. where the rope: 


which earries the power P passes over the fixed pulley 
M, and beneath the moveable pulley A, to the hook FE. 
where it is fixed. Another rope fixed at A passes over 
B and is fixed:at F, and-so on with the rest. Then by 
Art. 103: 


P : the weight.at Amr : 2. 
The weight at A : the weight at B=1 : 2 
The weight at B : the weight at C==1: 2 


The weight at C : the weight at D or W=1 : 23 and. 


therefore by composition 


P: W=1:2X2X2xX20rP: War: 16.Q. E. D.. 


Pror. UI. 


106. In a system of moveable pulleys whose num- 
ber is #, suspended by separate and parallel 
ropes, whose extremities are fixed to the weight 
W, there is an equilibrium when P: W:1 : 2” 


—HT. 
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Tn this systemof pulleys, the rope which sustains the Fig. 12. 


powcr P passes over the pulley C, and is fixed to the 
weight at D. Another rope attaclied to the pulley C 
passes over the pulley B and is fixed te the weight at 
I, and a third rope fastened to B passes over A and is 
fixed at F. Then it is manifest that the rope CD 
sustains a weight cqual to P; and since the pulley C is 
pulled downward with a weight equal to 2 P, the rope 
BC must support a weight equal to 2 P, and the rope B. 
the same weight ; consequently the rope AB sustains 
4b. The whole weight therefore is P+-2P+4P; 
aud hence P: W=P: P+-2P+<4P, or P: Wa=1: 1 
+2-+4 &e. to 2 terms, so that P: Wor: 271. 


Prop. IV. 


107. In the system of pulleys represented in Fig. ro. 


fig. 1g. and called a Spanish barton, in which 
two pulleys are supported by one rope, there is 
an equilibrium when P : W=1 : 4. 


In this combination of pulleys, the rope AB which 
supports the power P passes over the moveable pulley 
A, and beneath C towards H, whiere it is fixed. Ano- 
ther rope, attached to the pulley A, passes over the fixed 
pulley LB, and is fastened at E to the pulley C, which 
supports the weight W. Then, since the rope AP sup- 
ports 1 pound, the rope AC also supports 1 pound, 
and therefore the pulley A, or the rope BA, is pulled 
down with a foree of 2 pounds. But the rope BDE 
is equally stretched with BA, eonsequently the pulley 
C, to which DE is attached, is pulled upwards with a 
foree of 2 pounds. Now the rope AC supporting 1 
pound, the rope GH must likewise support 1 pound, 
conscquently, since DE sustains 2 pounds, AC 1 pound, 
and HG 1 pound, they will together sustain W=4 
pounds, and therefore P: W=1 : 4. 


Pror. V. 


108. In the system of pulleys represented in fig. Fig. 20 


20. called a Spanish barton, where two pulleys. 
are supported by one rope, there is an equili- 
brium when P: W=1 : 5. 


In this system the rope PB passes over B round C, 
and is fixed at EX. Another rope attached to B passes 
round AF and is fixed at to the pulley CD, which 
earries the weight W. Now the rope BP being stretched 
with a forec of 1 pound, the ropes BGC, CDE: are 
also stretched with a force of 1 pound each, and the 
pulley CD is pulled upwards with a forec of 2 pounds. 
But sinec the three ropes BP, ED, and GC, are each 
stretched with a force of 1 pound, the pulley B and the 
rope BA, upon whieh they all actin one direction, must 
be pulled’ down with a force of 3 pounds. Now the 
rope FI is equally stretched with BA, consequently it 
will draw the pulley CD upwards with a foree of 3 

pounds, , 
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pounds, and since it is drawn upwards by the ropes 
CG, DF, with a force of two pounds, the whole force 
will sustain W=5 pounds ; but this force of 5 pounds 
is by the hypothesis in equilibrio with P or 1 pound, 
consequently P: W==1: 5. 


Prop. VI. 


109. When the ropes are not parallel, and when 
two powers are in equilibrio with a weight by 
means of a pulley, and have their directions at 
equal angles to the direction of the weight, 
each of these powers is to the weight as the 
radius of the pulley is to the chord of that por- 
tion of the pulley’s circumference with which 
the rope is in contact. 


Let the weight W suspended from C be sustained in 
cequilibrio by two powers, P, p, which act by a rope 
“PCF Ep passing over the pulley CHEF, and touching 
‘the arch CFE of its circumference. Then since the 
angles PWD, pWD are equal, and the powers P, p in 
equilibrio, P must be equal to p; and making WA 
= WB, and drawing AI parallel to PW, and BI pa- 
rallel to pW; WB, BI, WI will respectively repre- 
sent the forces P, p, W or P: p: W=WB: BI: WI, 
Dynamics, Art. 144. Now the triangles WBI, BDE 
having their respectives sides at right angles to each 
other, are similar; consequently WB: BL: WI=CD: 
DE : EC, that is, P:p: W=CD: DE: EC; but 
CD, DE are equal to radius, and EC is obviously the 
chord of the arch CFF, therefore P : W or p: W as 
radius is to the chord of the arch with which the rope is 
in contact. 

110. Cor. 1. Any of the powers is also to the 
weight as radius is to twice the cosine of the angle 
which cither rope makes with the direction of the 
weight. For since CG is the cosine of DCG, and since 
CE is double of CG, CE is equal to 2 cosine DCG 
=2 Cos. PWD; but P: W=CD: CE, hence we have 
by substituting the preceding value of CE, P: W=CD 
or radius : 2 Cos. PWD. 


ScHOLIUM. 


111. By means of this proposition and corollary, the 
proportion between the powers and the weight in the 
various systems of pulleys, represented in hig: io, 53, 
14, 15, 16, 17, 18, 19, 20. when the ropes are not 
parallel, may be easily found. 


Prop. VII. 


112. In a system of moveable pulleys, where each 
has a separate rope, and where the ropes are 
not parallel, there is an equilibrium when the 
power is to the weight as radius is to the cosines 
of half the angles made by the rope of each 
pulley, multiplied into that power of 2 whose 
exponent is the number of pulleys. 


Let the power P sustain the weight W by means of 
the pulleys A, B, C; let P, p, x be the different powers 
which support the pulleys, A, B, C, and lect MAP, 
NBA, RCB be the angles formed by the ropes. Then, 
by the last proposition, | 


2 


P : p=rad. : 2cos. MAP 
p: wosrad. ? 2cos. NBA 
@: Worad.: 2 cos. RCB, conseqrvertly 


P : Werad.: 200s. MAP x 2 cos. NBA X 2 cos. RCB, 
er, which is the same thing, 


P: Worad.:2*2x2x cos. MAP x cos. NBA x 
cos. KCB. 


Prop. VIL. 


113. In a single pulley, or im a combination of 
pulleys, the velocity of the power is to the ve- 
locity of the weight as the weight is to the 
power. 


Theory, 


114. Case 1. In the single fixed pulley, it is obvi- pig. rg, 


ous, that if the weight W is raised uniformly one inch, 
the power D will also describe one inch, consequently 


velocity of P : velocity of WW : i. 


115. CasE 2. In the single moveable pulley, when Fig. 13, 


the weight W is raised one inch, the ropes become one 
inch shorter; and since the rope has always the same 
weight, the power must descrihe two inches, thercfore 


velocity P : velocity W=W: P. 


116. Casr 3. In the combination of pulleys, in Figs. 14,1 
figs. 14, 15, 16, when the weight riscs one inch, each 16- 


of the four strings becomes an inch shorter, so that P 
must describe four inches, as the leneth of the rope is 
invariable ; consequently velocity P : velocity W= 


W: Pz. 


117. Case 4. In the system exhibited in fig. 17. it Fig. 17. 


is evident, that when the weight W rises one inch, 
the rope DC is lengthened two inches, the rope CB 
four inches, the rope BA eight inches, and the rope 
AFP, to which the power is suspended, 16 inches; so 
that since the power of this pullcy is as 16 to 1, we 


have velocity P : velocity W=W : P. 


118. Case 5. In the combination of pulleys, repre- Fig. 18. | 


sented in fig. 18. when the weight W rises onc inch, 
all the three ropes CD, BE, AF are each shortencd 
one inch. But while CD shortens one inch, CP be- 
comes one inch longer ; while BE shortens one inch, BC 
becomes one inch longer, and CP two rnches longer 
(art. r10.)3 and while AF shortens one inch, AB be- 
comes one inch longer, BC two inches longer, and 
CP four inches longer 3 therefore CP is lengthened al- 
together seven inches, and as the power of the pulley 
is as 7 to 1, we have, as before, velocity P : velocity 


W-—W : P. 


119. CasE 6. In the system of pulleys called the Fig. 19 


Spanish barton, fig. 19. when the weight W rises ene 
inch, the threc ropes AC, DE, HG are each shorten- 
ed one inch. By the shortening HG, CA one inch 
each, the rope AP is lengthened two zaches; and by 
the shortening of DE one inch, BA is lengthened one 
inch, and AP two ¢nches (art. 115.) ; consequently 
since AP is lengthencd in all four inches, and since the 


power of the pulleys is four, we have velocity P : velo- 
eitpeWa W oP, | 


120. CasE 7. In the other Spanish barton, in fig. 20. Fig. 205 


when the weight is elevated onc inch, the three ropes 
DE, 1, CG are each onc inch shorter. While ED, 
and CG shorten one inch each, BP is lengthened two 

inches, 


- 


enehes, and while 1 becomes one inch shorter, AB be- 


’ 


—~——/ comes one inch longer; but when AB is lengthened 


one inch, BP becomes one inch longer, and ED, CG 
one inch shorter cach, and by this shortening of ED, 
CG, the rope B is lengthened two inches, therefore, 
since the rope BP is lengthened altogether five inches, 
and since the pulleys have a power of five, we have, as 


formerly, velocity P : velocity W=W : P. 
Sect. Ll. On the Wedge. 


r21. DeFIn1TION. A wedge is a machine composed 
of two inclined planes with their bases in contact; or, 
more properly, it is a triangular prism, generated by 
the motion of a triangle, parallel io itself, along a 
straight line passmg through the vertex of one of its 
angles. ‘The wedge is called zsosceles, rectangular, 
or scalene, accordmg as the triangle ABC by which 
the wedge is generated, 1s an isosceles, a rectangular 
or a scalene triangle. ‘The part AB is called the 
head or back of the wedge, DC its altitude, and AC, 
BC its faces——The wedge is generally employed for 
cleaving wood, or for quarrying stones ; but all cutting 
instruments, such as knives, swords, chisels, teeth, &c. 
properly belong to this mechanical power, when they 
act ina dircction at right angles to the cutting surface ; 
for when they act obliquely, in which case their power 
is increased, their operation resembles more the action 
of a saw. | 


Prop. I. 


122. If each of the faces of an isosceles wedge, 
which are perfectly smooth, meet with an equal 
resistance from forces acting at equal angles of 
inclination to their faces, and if a power act 
perpendicularly upon the back, these forces will 
be in equilibrio, when the power upon the 
back is to the sum of the resistances upon the 
sides, as the sine of half the angle of the wedge, 
multiplied by the sine of the angle at which 
the resisting forces act upon its faces, is to the 
square of radius. 


Let ABC.be the wedge, AC, BC its acting faces, 
and MD, ND the dircctions in which the resisting forces 
act upon these faces, forming with them the equal angles 
DMA, DNB. Draw CD, DF, DE at right angles 
to three sides of the wedge, and join I’, E meeting CD 
in G. On account of the cqual triangles CAD, CDB 
(Euclid, Book i. Prop. 26.) AD=DB; and in the 
equal triangles ADM, BDN, MD=ND. In the 
same way DF = DE and AF=BF, therefore CF=CE. 
But in the triangles CFG, CEG there are tiwo sides FC, 
CG equal to E.C,CG, and the angle FCG=ECG, con- 
sequently FG=GE, and FGC, ABC are both right 
angles, therefore IE is parallel to AB.—Now the force 
MD is resolvable into DF, I'M, of which FM has no 
effect upon the wedge. But, as the effective force FD 
is not in direct opposition to the perpendicular force ex- 
erted on the back of the wedge, we may resolve it into 
the two forces FG, GD, of which GD acts in direct op- 
position to the power, while °G acts ima direction paral- 
tel to the back of the wedge. In the same way it may be 


shewn that EG, GD are the only eflective forces which 
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result from the foree ND. But the forces FG, EG Le- Theory. 
ing equal and opposite, destroy each other; conscquent- “~~~ 


ly 2GD is the torce which opposes that which is exeit- 
ed upon the back of the wedge, and the wetlge will be 
kept at rest if the force upen the back 1s equal to 
2GD, that is, when the force upon the back is to the 
sum of the resistances upon the faces as 2GD is to 
MD-+ND, oras 2GD : 2DM, or as GD is to DM. 
Now | 

DG : DF=sin. DI'G: radius, or as (Euclid, vi. 8.) 
sin. DCF: radius, and | | 
DF: MD=sin. DME : radius ; thercfore by composi- 
ticn, 

DG: MD=sin. DCF x sin. DMF: rad. & rad. or 
rad.*,. But, DG: MD as the force upon the hack 
is to the sum of the resistances, therefore the force up- 
on the back is to the sum of the resistanccs, as sin. DCY 
sun. DMT is to the square of the radius. 


~ 


2 


123. Cor. 1. If the direction of the resisting forces Corollarics. 


is perpendicular to the faces of the wedge, DME ke- 
comes a right angle, and therefore its sine is equal to 
radius. Consequently we have, in this case, the force 
upon the back to the sum of the resistances, as sin. DCF 
rad. 1s to radius|*, that is, as sin DCF is to radius, 
or as AD half the back of the wedge is to AC the 
length of the wedge. 

124. Cor. 2. In the particular case in the proposi- 
tion, it is obvious that the forces MF, NE are not op- 
posed by any other forces, and therefore the force upon 
the back will not sustain the resisting forces ; but in the 
case in cor. 2. the forces MI, NE vanish, and therc- 
fore the other forces will sustain each other. 

125. Con. 3. If the resisting forces act in a direc- 
tion perpendicular to AB, the angle DMF becomes 
equal to ACD, and therefore the force upon the back 
is to the sum of the resistances as sin. ACD)? is to 
radius|*, that is, as the square of AD half the back of 
the wedge is to the square of AC the length of the 
wedge. 

126. Cor. 4. When the direction of the resistances 
is parallel to the back of the wedge, the angle ef in- 
clination DMC becomcs the complement of the semi- 
angle of the wedge, and therefore the force upon the 
back is to the sum of the resistances as the sin. ACD 
xcos. ACD is to the squarc of the radius, that is, as 
DAx DC is to “AC?. But in the similar triangles 
DAF, DAC, we have DF : DA=DC : AC, and DF 
x AC=DAXDC, consequently the force upon the 
back of the wedge is to the sum of the resistances as 


DF x AC is to AC’, that is, as DF : AC. 
Prop. II. 


127. If, on account of the friction of the wedges pin. 3. 


or any other cause, the resistances are wholly 
effective, that is, if the resisting surfaces adhere 
to the places to which they are applied without 
sliding, there will be an equilibrium, when the 
force upon the back is to the sum of the resist~ 
ances, as the sine of the acute angle which the 
dirc@tion of the resisting forces makes with the 
back of the wedge is to radius. 


Join MN, which will cut DC perpendicularly at the 
I point 
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point H. Then, since thedorces MD, ND are resolvable. 
into MEH, HD and into NH, HD, and since MH, HN 
destroy each other, the foree upon the back is sustained. 
by 2H{D. Consequently, the force upon the back is 
to the sum of the resistances as 2 HD is to 2 MD, or as 
HDisto MD. But the angle ADM, which the direc- 
tion of the farccs makes with the back of the wedge, is 


equal to DMN, and ILD is the sinc of that angle, MD 


being radius, therefore the force upon the back is. 


to the sum of the resistanccs as sin. ADM: radius. 


Q.E. DP. 


128. Cor. 1. Since the angle AMD=MDC+.MCD,, 


the angle MDC is the difference between MCD the se- 
miangle of the wedge, and AMD the angle which the 
direction of the resisting forces makes with the face of 
the wedge, and since HD is the cosine of that angle, 
MD bcing radius, we have the force upon the baek to 
the sum of the resistances, as the cosine of the difference 
between the semianglc of the wedge and the angle whieh 
the direction of the resisting forces makes with the face 
of the wedge, is to radius. 


Prop. UT. 


129. When there is an equilibrium between: three 
forces acting perpendicularly upon.the sides of 
a wedge of any form, the forces are to one an- 
other as the sides of the wedge. 


This is obvious from Dynamics, § 144. Cor. 2. 


where it is shewn that when three forces are in equilibrio, 


they are proportional to the sides of a triangle, which 
are respeetively perpendicular to their direetions. 


Pror. IV. 


130. When the power acting upon the back of a 
wedge is in equilibrio with the resistances op- 
posed to it, the velocity of the power is to the 
velocity of the resistance as the resistance is to 
the power. 


Produce DM to K, and draw CK perpendicular to 
DK. Thien, by Art. 122. the power is to the resist- 
ance as MD: DH. Let the wedge be moved: uni- 
formly from D to C, and DK is the space wuiformly 
described by the resisting force in the direction in which 
it acts; therefore, the velocity of the power is to the 
velocity of the resistance as DC : DK; that is, on ac- 
count of the cquiangular triangles DHM, DKC, as 
MD : DH; that is, as the resistance is to the power. 


Sect. IV. On the Screw. 


231. DEFINITION. A screw is a cylinder with an 
inclined plane wrapped round it, in such 2 manner, that 
the surface of the plane is oblique to the axis of the cy- 
hinder, and ferms the same angle with it in every part 
of the cylindrical surface. When the inclined “plane 
winds round the cxterior surface ofa solid cylinder, it 
is called a male screw; but when it is fixed on the in- 
terior circumference of a cylindrical tube, it is called 
a female screw. In the female screw, the spiral grooves 
formed by tlie inclined planc on the surface of the cy- 


tmdrical tube, must be equal in breadth to the inclined. 


plane in the male screw, ia order that the one may 
move freely in the other. By attending to the. mode 
in-which the spiral threads are formed by the circum- 
volution of the inclined plane, it will appear, that if 
one complete revolution of the inclined plane is deve- 
loped, its altitude will be to its base as the distanee be- 
tween the threads is to the circumference of the screw. 


Thus, let @dc (fig. 4.) be the inclined plane, whose Fig. 4 


base is ac and altitude 4c, and let it be wrapped round 
the cylinder MUN (hig. 5.) of such a size that the points 
a, c may coincide. ‘Te surface ab of the plane (fig. 4.) 
will evidently form the spiral thread ade & (fig. 5.),. 
and @é the distance between the threads will be equal to 
bc (fig. 4.) the altitude of the plane, and the circumfer- 
enec of the screw MN will be equal to ac the base of 
the plane. If any body, thercfore, is made to risc along 
the plane ade 6 in fig. 5. or along the spiral thread of 
the screw, by a force acting in a direction parallel to 
adc 6, there will be the samc proportion between the 
power and the resistance as if the body ascended the 


plane adc (fy. 4.). 


132. A male screw with triangular threads is repre- Fig. 6, 3 


sented by AB (fig. 6.), and its corresponding female 
screw by AB (fig. 7.). A male screw with quadrangu- 
Jar threads is exhibited in fig. 8. and the female screw 
in which it works in fig. 9. The friction is considera- 
bly less in quadrangular than in triangular threads, 
though, when thc screw is made of wood, the triangular 
threads should be preferred. When the screws are me- 
tallic and large, the threads should be quadrangular ; but 
the triangular form is prefcrable in small screws. When 
the screw is employed in practice, the power is always 
applicd to the extremity of a lever fixed in its head. 


This is shewn in fig. 10. where AB is the lever acting Fig. 16. ff 


upon the screw BC, which works.in a female serew in 


the block F, and exerts its force in bending tke spring 
CD. 


Prop. I. 


133. If the screw is employed to overcome any 
resistance, there will be an equilibrium when 
the power is to the resistance as the distance be- 
tween two adjacent threads is to the circum- 
ference described by the power. 


Fi 


The Ory 


g. 8,9) 


Let FAK be a section of the screw represented in fig. Fie, 12, 


8. perpendicular to its axis ; CD a portion of the inclined 
plane which forms the spiral thread, and P the power, 
which, when applied at C in the plane ACF, will be 
in equilibrium with a weight upon the inclined plane 
CD. Then, in the inclined planc, when the direction 
of the power is parallel to the base, we have (Art.'92.) 
P: W, as the altitude of the plane is to the base, or (Art. 
131.) as the distance between two threads is to the whole 
circumference FKCF. If we suppose another power P’ 
to act at the end of the lever AB, and describe the arch. 
EiBG, and that this power produces the same effect at 
B as the power P did at C, then (Art. 36.), we have 
P’: P=CA: BA, that is,as FK CF iste the emeumfer-. 
cucc HBG; but it was shewn before, that P: We=zas 
the distance between two contiguous threads is to 
FARCE, therefore, by. composition, P’: W as the di- 
stance between two threads is to HBG or the circum: 

ference of a circle whose radius is AB, Q. E. D. 
134. Cor. 1. It is evident from the proposition that 
the 


- 


. 
| 
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speory. the power does not in the least depend upon the size of 
‘= the cylinder FCK, but that it increases with the di- 
stance of that point from the centre A, to which the 
| power is applied, and also with the shortness of the di- 
l stance between the threads. ‘Therefore, if P, p be the 
| powers applied to two different screws, D, d the di- 
stances of these powers from the axis, and T’, ¢ the di- 
stances between the threads ; their energy in overcem- 
ing a given resistance will be directly as their distances 
from the axis, and inversely as the distances of their 


threads, thatis, P: 4 : os or P varies as eA 


4 
Prop. I. 


135. In the endless screw, there will be an equi- 
librium when the power is to the weight, as the 
distance of the threads multiplied by the radius 
of the axle, is to the distance of the power from 
the axis of the screw multiplied by the radius 

| of the wheel. 


ty. 1%. The endless screw, which is represented in fig. 12. 
f consists of a screw IF, so combined with the wheel and 
) axle ABC, that the threads of the screw may work in 
teeth fixed in the periphery of the wheel, and thus com- 
municate the power excrted at the handles or winches 
P,p. Lict W’ represent the power produced by the 
serew at the circumference of the wheel; then, by the 
last proposition, P: W’ as the distance between the 
threads is to the distance of P from the axis of the 
serew; hut (Art. 92.) in the wheel and axie W’: Was 
the radius of the axle is to the radius of the wheel ; 
therefore, by composition, P : Was the distances of the 
threads multiplied by the radius of the axle C, is to the 
| distance of the power P from the axis multiplied by the 
| radius of the wheel AB. 


Prop. Hi. 


136. When there is an equilibrium in the screw, 
the velocity of the weight is to the velocity of 
the power, as the power is to the weight. 


It is obvious from fig. 11. that while the power de- 
scribes the circumference of the circle HBG wniiformly, 
the weight uniformly rises through a space equal to the 
distance hetween two adjacent threads; therefore, the 
velocity of the power is to the velocity of the weight as 
the distance hetween the threads is to the arch described 
by the power, that is, (by Art. 133.), as the weight is 
to the power. 


2. If. 


| * 
| 


| 


A Prop. IV. 


137. To explain the construction and advantages 


of Mr Hunter’s double screw *. 
rans. yol. 


‘sip. 58 Let the screw CD work in the plate of metal BA, 
qs, and have x threads in an inch: the cylinder CD, of 
~ “3+ which this screw is formed, is a hollow tube, which 1s 


also formed into a serew, having 2-+1 threads in an 
inch, and into this female serew is introduced a male 


' 
e Phil. 
; 


The screw DE. is prevented from moving round with 
(1D hy the frame ABGF and the cross bar a 6, but 1s 


screw DE, having, of course, z-++1 threads in an inch. | 


permitted to ascend and descend without a motion of 
rotation. Then, by a revolution of the screw CD, 
the other screw DE will rise through a space equal to 
I 
24-1 X72 


lever CK be m inches, we shall have P: W= 


Theory. 


, and if the circumference described by the 


I 


° 
ieee ciated 
e 


N--I XK. 


m; or P: War: mnxn-+t. 

138. ‘This reasoning will be more perspicuous by sup. 
posing 7, or the number of threads in CD, to be 12, 
and 72-1, or the number of threads in DE, will conse- 
quently be 13. Let us supposc that the handlo CK is 
tnrned round 12 times, the screw CD will evidently 
ascend through the space of an inch, and if the screw 
DE is permitted to have a motion of rotation along 
with CD, it will also advance an inch. Jet the screw 
DE be now moved backwards by 12 revolutions, it 
will evidently describe a space of 7 of an inch, and 
the consequence of both these motions will be that the 
point I is advanced ~, of an inch. But, sinec DE is 
prevented from moving rourd with CD, the same effect 
will be produced as if it had moved 12 times round 
with CD, and had been turned 12 times backwards; | 
that is, it will in both cases have advanced 7, of an 
inch. Since, therefore, it has advanced 7, of an inch 
in 12 turns, it will describe only ¢y of 33;, or +7 of 
an inch uniformly at one turn; but if the length of the 
lever CK is 8 inches, its extremity K. will describe, in 
the same time, a spacc equal to 16 X 3.1416= 50.26 56 
inches, the circumference of the circle described by Iv ; 
therefore the velocity of the weight is to the velocity 
of the power, as 44, of an inch is to 50.2656 inches, 
or as I is to 7841.4336, that is, (Art. 136.) P: W 
=I : 7841.4336. Hence the force of this double 
screw is much greater than that of the common screw, 
for a common one with a lever 8 inches long must have 
156 threads in an inch to give the same power, which 
would render it too weak to overcome any considerable 
resistance. 

139. Mr Hunter proposes * to connect with his * Pui. 
double screws, a wheel and a lantern, which arc put in Trans. vol. 
motion by a winch or handle. ‘The power of this com- xxi. p. 65- 
pound maclhunc is so great, that a man, hy exerting a 
force of 32 pounds at the winch, will produce an eflect 
of 172100 pounds; and if we suppose 3 of this effect 
te be destroyed by friction, there will remain an eflect 
of 57600 pounds.—!n, some screws it would be advan- 
tageous, instead of perforating the male screw CD, to 
have two cylindrical screws of diflerent kinds at differ- 
ent pe: is of the same axis, 


ScHOLIUM,. | 

140. The screw is of extensive use as a mechanical 
power, when avery grcat pressure is required, and 1s very 
suecessfully employed in the printing press. In the press 
which is used for coining moncy, the power of the screw 
is advantagcously combined with an impulsive force, 
which is conveyed to the screw by the intervention of 
alever. The screw is also employed for raising water, 
in which form it is called the screw of Archimedes 
(Hrpropysamics, § 328); and it has been lately 
employed in the flour mills in America for pushing the 
flour which comes from the millstones, to the end of a 
long trough, from a is conveyed to ether ants 

os 2 o 
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Theory. of the machinery, in order to undergo the remaining 
ta—y~=—/ processes. In this casc, the spiral threads are very 


Plate 
CCCXX. 
Fig. 1. 


large in proportion to the cylinder on which they are 
fixed. 

141. As the lever attached to the extremity of the 
screw mo*es through a very great space when compared 
with the velocity of its other extremity, or of any body 
which it puts in motion; the screw is of immense use 
in subdividing any space into a great number of minute 
parts. Hence it is employed in the engines for dividing 
mathematical instruments, and in those which have been 
recently used in the art of engraving. It is hkewise 
of great nse in the common wire micrometer, and in the 
divided object-glass micrometcr, instruments to which 
the science of astronomy has been under great obliga- 
tions. See MicROMETER. 


~Secr. V. On the Balance. 


142. DEFINITION. The balance, in a mathematical 
sense, is a lever of equal arms, for determining the 
weights of bodies.—The physical balance is represented 
in fig. 1. where FA, FB are the equal arms of the ba- 
lance, F its centre of motion situated a little above the 
centre of gravity of the arms, FD the handle which al- 
ways retains a vertical position, P, W the scales sus- 
pended from the points A, B, and CF the tongue or 
index of the balance, which is exactly perpendicular to 
the beam AB, and is continued below the centre of 
motion, so that the momentum of the part below F is 
equal and opposite to the momentum of that part which 
is above it. Since the handle FD, suspeuded by the 
hook H, must lang in a vertical line, the tonguc CI will 
also be vertical when its position coincides with that of 
FD, and consequently the beam AB, which is perpen- 


dicular to CI’, must be horizontal. When tlis happens, Theory, 


the weights in the scale are evidently equal. 
Prop. I. 


143. To determine the conditions of equilibrium 
im a physical balance. ; 


' Lect AOB be the beam, whose weight is 5, and let Vig, 2, 


P, Q be equal weights expressed by the letter p, and 
placed in the scales, whose weights are’ and Z, Let 
O be the centre of motion, and g the centre of gravity 
of the whole beam, when unloaded; we shall have in the 
case of an cquilibrium, 


I. pth x AC=p4/x BC-+5 x Cc; for since S is 
the weight of the beam and g its centre of gravity, its 
mechanical cnergy in acting against the weights pL 
is =5xXCc, the distance of its centre of gravity from 
the vertical line passing throngh the centre of motion 
O. : 
II. But since AC=BC; px AC—pxBC=o. 
Then, after transposition, take this from the equation 
in N° I. and we shall have, 

SxCec 

IIL. /x BC—L x AC-+S x Ce ; or L— =TC 

Let us now suppose that a small weight w 1s 
placed in the scale L, the line AB which joins the 
points of suspension will be no longer horizontal, but 
will assume an inclined position. Let BAA=@ be the 
angle which the beam makes with the direction of gra- 
vity. Then by resolving the weight of the beam which 


acts in the direction O z, the parts ~— and Cg will be 
Day SO germ, 


in equilibrio, and we shall have, 


IV. p+LxAO xX Sin.aAO-+8 x OG xX Sin. P= p +/+ w x BO x Sin. ABO+SxC c xX Cos. 9. 


But since the sines and cosines of any angles, are the same as the sines and cosines of their supplement, we have, 


V. p+Lx AC x Cos.e—Oc x Sin.g-+8 xX OG x Sin.g=p+l4+w x AC x Cos.e-- OC x Sin.o+S x Cc x Cos.¢. 


Efence by N° IIT. we have, 


°  2ptbh+l+wxOC4+8x% 0G 

But.the force wv, with which the balance at- 
tempts to recover its horizontal situation, is the excess 
of momenta with which one arm is moved, above 
the momenta with which the other arm is moved, 
therefore | 


vz 2p+L+/~x OC x Sin.e-+S8 x OG x Sin. ¢, 


144. A more extended illustration of these conditions 
of equilibrium will be foand in an excellent paper by 
Euler, published in the Comment. Petropol. tom. x. p. 1. 
and in another memoir npon the same subject by Kuhne 
in the Versuche der naturforchende gesellchhaft in Dant- 
zig, tom. i. p. 1.—See also Hennert’s Cursus Matheseos 
applicate, tom. i. § 123. From the preceding for- 
mule, the following practical corollaries may be de- 
duced. 

145. Con. 1. The arms cf the balance must be ex- 


actly cqual in length, whieh is known by changing the 
weights in the scales; for if the equilibrium continues, 
the arms must be cqual. 

146. Cor. 2. The sensibility of the balance increases 
with the length of the arms. | 

147. Cor. 3. If the centre of motion coincides with 
the point C and the centre of gravity, the balance will 
be in equilibrio in any position, and the smallest weight 
added to one of the scales will bring the beam into a 
horizontal position. The centre of motion, therefore, 
should not coincide with the centre of gravity. 

148. Cor. 4. If the centre of motion is in the line 
which joins the points of suspension, the accuracy of the 
balance will be increased. ‘The excess of the weights 
may be easily determined by the inclination of the 
beam, pointed out by the tongue or index upon a cir- 
cular arch fixed to the handle, or more accurately by 
means of two divided arches fixed near the points of 
Suspension, on a stand independent of the balance. 
When the value of one of these divisions is determined 
experimentally, the rest are casily found, being propor- 
tional to the tangents of the inclination of the beam. 
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‘neory. 149: ok ) i he sous of site balance will in may be easily determined by the common geometry. Theory. 
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yn crease, the nearer that the centre 01 ST avity appr oaches The application of the method of fluxions, however, to ——\—- 


to the centre of motion. 
150. Cons 6. If the centre of gravity i above the 
centre of motion, the balance is useless. 


ScHoLIUM. 


151. A balance with all the properties mentioned in 
the preceding corollaries, has been invented by M. 


this branch of mechanics is so simple and beautiful, that 


we shall also avail ourselves of its assistance. The ccntre — 


of gravity has becn called, by some writers, the centre 
of position, and by others, the centre of mean distanccs. 


Prop. [. 


155. To find the centre of inertia of any number 


@ 


‘nne’s Inline, and described in the work already quoted (Art. of bodies, whatever be their position. 
nnee. 44.). It is so contrived that the points of suspension 
may be placed cither above the centre of motion or be- Let ABCD be any number of bodies influenced by g; 
low it, or in the line of its axis: the beam 1s furnished — {J eeBs. ener” a. 1S: 4 
vel e fi rh) e. e aoe note 
with an index, which points out the proporti f the eae ot eis Suppos the bodies A, B connect 
<a segr - er ; : portion of the ed by the inflexible line AB considercd as devoid of 
hd omy a divided scale, and the friction of the weight, then find a point 1’, so that the weight of A: 
axis 13 diminished by the application of friction wheels. the weight of B=BF: FA. The bodies A, B will 
fe % sy + . é ; fe t 1 a ry —— Ser > : ‘ .. im oa 
an 92. In order to get rid of the. difficulties which at- therefore be in cqvilibrio about the point F in every 
tend the construction of the tongue, the handle, and the position (Art. 36.), and the pressure upon F will 
gellan’s arms of the balance, M. Magellan invented a very ac- equal to A+-B. Join FC, and find the point f; so that 
jancee curate and moveable one, in which there 1s no handle, A+B:C=Cf: fl; the bodics A, B, C ee 
| y AN | er : y : . 
and where one of the arms acts as a tongue. I'he body quently be in cquilibrio upon the point 7, which will 
to be weighed and the counterpoise are placed in the — sustain a pressure equal to A+B-+C. Join Df and 
same scale, so that it is of little consequence whether take the point @, so that A+B+C:D=@ D: @/; 
the arms of the balance are equal or not. In this ba- the bodies A, B,C, D will therefore be in equilibrio 
lance the/centre of motion can be moved to the smallest about the point @, which will be their common ccntre 
distance from the centre of gravity. See Journal de of inertia, and which supports a weight equal to A+B 
Physique, Jan. 1781. tom. xvu. p. 43. : +C+D. In the same manner we may find the centre 
dlam’s 153. The balance invented by Ludlam, and described of inertia of any system of bodies, by merely connect- 
p~ in the Philosophical a ransactions for 1765, N° 55. de- ing the last fulerum with the next body by an inflexible 
‘CXVIIL pends upon AE pmus’s property of the lever, which we right linc, and finding a new fulcrum from the magni- 
fig. 3. have explained in Art 65. ‘The angular lever AFB, _ tude of the opposite weights which it is to sustain. 


in which AF=FB, is moveable round f, which 1s eqin- 
distant from A and B. The weight P is suspended by 
a thread from A, and the body W, which 1s to be 
weighed, is suspended by a thread from B. Hence it 
is obvious, that with different bodics the lever AIB 
will have different degrecs of inclination, and the index 
or tongue LE f, which is perpendicular to AB, will 
form different angles ZFL, Ff with the line of direc 
tion ZF 4. Now, by Art. 57. and by substituting for 
b B, b A the sines of the angles F JB, I'd A, to which 
they are proportional, and also by taking instead of 


F 3B the difference of the angles fF'B, fF }, and in- 


‘stead of AF }, the sum of these angles, we shall have 


Pw AFB 
Tang, /F L=P LW x Tang. , 


whence, by transposition, and by GEOMETRY, Theor. 
VILE. Sect. FV. 

el, Ge oad AFB. 

P4W: P—W=Tang.. ; 
Hence, when the angle formed by the arms of the ba- 


lanee, and the angle of: abcrration fF 6 or ZY L, are 
known, the weights may be found, and wee versa. 


: Tang. fF 6. 


Cuar. LV. On the centre of Inertia, or Gravity. 


154. DEFINITION.—The centre of incrtia, orthe centre 
of gravity, of any body or system of bodies, is that point 
upon which the body or system of bodics, when influ- 
enced only by the force of gravity, will be in equilibrio 
in every position. The centre of incrtia of plane snr- 
faces bounded by right lines, and also of some solids 


EXXE, then dividing 


156. Cor. 1. If the weights of the bodies A, B, C,D 
be increased or diminished in a given ratio, the centre of 
inertia of the system will not be changed, for the posi- 
tions of the points F, f, @ are detcrmined by the rela- 
tive and not by the absolute weights of the bodies. 

157. Cor. 2. A motion of rotation cannot be com- 
municated to a body by means of a force acting upon its 
centre of inertia; for the resistances which the imertia 
of cach particle opposcs to the communication of motion 
act in parallel dircctions, and as they are proportional to 
the weights of the particles, they will be in equilibrie 
about the centre of gravity. 


Prop. I. 


158. To find the centre of inertia of any number 
of bodies placed in a straight line. 


Let A, B, C, D, F be any number of bodies whose 
common centre of gravity is @. In the straight line AF. 
take any point X. Then since all the bodies are in equill- 
brio about their common centre of gravity ?, we have 
by the property of the lever (Art. 36.) AX A Q+- 
Bx Be=CxCet+ D+D eth x EQ 3 but since X@ 
—XA—AQ, and X 9—XB=B @, and so on with the 
rest, we have by substitution AX X g—XA--B x 
XK 9 —XB=C x X P—AC+ DX Xe—XD+Ex 
X@—XE. Hence, by ‘multiplying and transposing, 
we obtain AXX e+8 x Xe+l xx e+Dx x +. 
Ex Xo=mAx XA+BXXB+- CxXC€+ DxXD + 
by A+B+C+D-+E, we 


have 


Fig. 5> 


rie 


Theory. 


Fig. 6. 


MECHANICS. 


Xo= 


Now AX XA, BX XB, &e. are evidently the mo- 
menta of the bodies A, B, &e. and the divisor A+B 
4+-C-+D-LE is the sum of the weights of all the bodies ; 
therefore the distance of the point X from the centre of 
gravity ? is equal to the sum of the momenta of all the 
weights divided by the sum of the weights. 

159. Con. 1. If the point X had been taken between 
A and E, at x for example, then the quantity AX XA 
would have been reckoned negative, as lying on a dif- 
ferent side of the point X. 

160. Cor. 2. From this proposition we may deduce a 


“general rule for finding the centre of gravity in any body 


or system of bodies. Let any point be assumed at the 
extremity of the system, then the product -of ‘the mio- 
menta of all the bodies, (or the product arising from the 
continual multiplication of each body by its‘distance from 
the point), divided by the sum of the weights of all the 
bodies, will be a quotient which expresses the distanee 
of the centre of gravity from the point assumed. 


Pror. Iii. 


161. If, in a system of bodies, a perpendicular be 
let fall from each upon a given plane, the sum 
of the products of each body multiplied by its 
perpendicular distance from the plane, is equal 
to the sum of all the bodies multiplied by the 
~perpendicular-distance of their common centre 
of inertia from the given plane. 


Let A, B, C be the bodies whieh compose the sys- 
tem, and MN the given plane; by Art. 155. find F 
the centre of inertia of A and B, and G the eentre of 
gravity of the three bodies; and from A, F, B, G, C 
draw Aa, F f, Bb, Gg, Cc perpendicular to the plane 
MN. Threugh F draw x F y, meeting Aa produced 
in «, and Bd in y, then-in the similar triangles Ax F, 
ByF, we have Aw: By=AF: BF, that is, (Art. 
155.) as B: A, hence AXAx=BxXB y, that 1s, 
A Xxa—A a=B xB b—y 6, or on account. of the 
equality of the lines xa, Ff, BL; Ax EF f—Aa=B 
x Bb—F f, therefore, by multiplying and transposing, 
we have A+-BXF/f=Ax Ac+BXBO In the very 
same way, by drawing w G x parallel to the plane, -it 
may be shewn that A+B+CXGg=rAxXAa+B 
xBb6+ExCce. QE. D. 

162. Cor. By dividing by A-++-B+€ we have 
AxAa+tBxBb+-CxCce 

A+B4C : 


C= 


Pror. FV, 


163. To find the centre of inertia of a straight 
line, composed of material particles. 


If we consider the straight line as composed of a 
number of material particles of the same size and den- 
Sity, it is evident that its centre of inertia will be a 
point in the line equidistant from its extremities. For 
4f-we regard the line as a lever supported upon its mid- 


3 


Ax XA+BxX XB+4C xX XC+Dx% XD+Ex XE, 
enemy Soh 6: Saal 


dle point as a fulerum, it will evidently be tn equilibrio, 
in every position, as the number of particles or weights 
on each side of the fulcrum is equal. 


Prop. V. 


164. To find the centre of inertia of a parallelo- 
gram. 


Theory 


Let ABCD be a parallelogram of uniform density, Fig. ». 


bisect AB in F, and having drawn Ff parallel to AC 
or BD, biscct it in @; the point @ will be the centre 
of inertia of the parallelogram. The parallelogram may 
be regarded as composed of lines AB, ad parallel to 


‘one another, and consisting of material particles of the 


same size and density. Now, by Art. 155. the eentre of 
inertia of AB is IF, and the centre of inertia of a is c; 
and in the same way it may be shewn that the centre 
of inertia, of every line of which the surface is com- 
posed, hes in the line Ff’ But F fmay be considered 


as composed of a number of material particles of uni- 


‘form density, each being equal in weight to the par- 


ticles in the line AB, therefore by Art. 165. its centre 
of mertia will be in 9, its middle point. 


Prop. VI. 
165. To find the-centre of inertia of a triangle. 


Let ABC be a triangle of uniform density, and let 
AB, BC be bisected in the points E, D. Join CE, 
AD, and the point of -intersection F shall be the 
centre of inertia of the triangle ABC. The triangle 
may be considered as composed of a number of parallel 


lines of material partieles BC, dc, @x; but in the 


similar triangles ADC, Acc; AD: DC=Ac: ec, 
and in the triangles ADC, ADB, Aeb; BD: DA= 
be:eA; henee by composition BD : DC=be: ec; 


‘but BD and DC are equal; therefore, be—cc; and 
‘the line &c, supposed to consist of material particles, 


will be m equilibrio about e. In the same way it may 
be shewn that every other line 6x will be in equilibrio 
about a point situated in the line AD; consequently 


the eentre of gravity ‘is in that lime. For the same rea- 


son it fellows, that the eentre of gravity is in the line 
CE, that is, it will be in F, the point of intersection of 
these two lines. In order to determine the relation be- 
tween FA and FD, join ED; then, since BESEA, 
and BD=DC, BE: EA=BD : DC, and eonsequent- 
ly, (Geometry, Seet. IV. Theor. 18.) ED is pa- 


‘rallel to AC, and the triangles BED, BAC similar, 


We have, therefore, CA :‘CB=DE : DB, and by al- 
ternation CA : DE=CB: DB, that is, CA: DE= 
2:1. In the similar triangles CFA, DFE, AF ; AC= 
DF: DE, and by alternation AF : DF=AC: DE, 


thatis, AF’: DF=2: 1, or AF=2AD. 


166. Con. 1. By Gromerny, Theor. 16. Sect. IV. 


we have 


AB? AC*=2BD?+-2AB7(= BC". 2AF* 
AB’ +BC?=2CC? +. 2BG* = AC? 9CF* 
AC*+ BC=2AE* 4 2EC? —tAB*4 SBE. 

By 


Fig? 2¢ 


q 
i 


heory. 


MECHANICS. 


By adding these three equations, and removing the 


—y---~ fractions, we have AB*-- BC?--AC*=3 Ai*4-3 CF? 


Fig. 9. 


‘ig. Lo. 


ST gy ae SS, ae gpm laps 


-+-3B}°, orin any plane triangle, the sum of the squares. 
of the three sides is equal to thrice the sum of tlie 
squares of the distances of the centre of gravity from 
each of the angular points. 

167. Cor. 2. By resolving the three quadratie equa- 
tions in the preeeding corollary, we obtain AF=+ 


23 A C?; CF=+,/2BA?42BC— 


whieh express the distanees of the centre of gravity 
from each of the angular points. 


Pror. VII. 


168. To find the centre of inertia of a trapezium 
or any rectilineal figure. 


Let ABCDE be the trapezium, and let it be divid- 
ed into the triangles ABC, ACE, ECD by the lines 
AC, EC. By the last proposition find m, x, 0, the 
centres of gravity of the triangles, and take the point 
F in the line 7 2, so that F 2: F m=triangle ABC: 
triangle ACE, then F will be the eentre of gravity of 
these triangles. Join Fo, and find a point f, so that 

0: F f=triangle ABC+triangle ACE : triangle 
CED, then all the triangles will be in equilibrio abont 


fy that is, fis the centre of gravity of the reetilineal 


figure ABCDE. ‘The same method may be employed 
in finding the centre of gravity of a trapezium, what- 
ever be the number of its sides. 


Pror. VIII, 


169. To find the centre of inertia of a pyramid 
with a polygonal base. 


Let the pyramid be triangular, as ABCD, fig. 10. 
Bisect BD in F, and join CF and FA. Make F f= 
4 of FC, and F gt of FA, and draw f¢?. It is evi- 
dent, from Art 159. that f is the centre of gravity of 
the triangular base BCD, and that the line AF, which 
joins the vertex and the point f, will pass through the 
eentre of gravity of all the triangular lamin or see- 
tions. of the pyramid parallel to its base ABC; for, by 
taking any seetion  c d, and joining c m, it may be 
easily shewn, that 2 m==m d, and m n=3m c, so that 
n is the centre of gravity of the section 6c d. It fol- 
lows, therefore, that A f will pass through the centre 
of gravity of the pyramid. In the same way it may be 
shewn, by considering ABD as the base, and D the 
vertex, and making Fep=+F A, that the eentre of gra- 
vity lies in the line gC. But, as the lines Af, ? C lie 
iu the plane of the triangle AFC, they must intersect 
each other; and therefore the pot of intersection 
Hi will be the centre of ‘inertia of the triangular pyra- 
wid. Now, since F f=2FC, and F p=}FA, we have 
Fo: FA=¥F f: FC, therefore (Geometry, Theor. 8. 
Sect. IV.) @ fis parallel to AC. The triangle 9,f H 
will consequently be similar to AHC, and Tig: HC 
=Hf: HA=fo: AC=1; 3; therefore H 9=4ZHC 
=49@C, and fH=sAH=3A f. 

170. When the pyramid has a polygonal base, it: 
may be eoneeived to be formed of a numher of triangular 
pyramids, whose eentres of inertia will be in one plane 
parallel to the base. ‘Their common centre of gravity 
will therefore be in. the same plane, and in the line. 
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drawn from the vertex to the centre of gravity of all Theory. 


the triangles which compose the base; the distance of 
ihe centre of gravity, therefore, from the vertex, will 
be equal to three-fourths of the altitude of the py- 
ramid., ; 

171. Cor. 1. Hence it is obvions, that the eentre of 
gravity of a right cone is a point in its axis, whose di- 
stance from the vertex is equal to three-fourths of the 
length of the axis ; for as this nay be demonstrated of 
a pyramid whose base is a polygon, with an infinite: 
numher of sides, it must hold also of a right cone 
which may be considered as a pyramid of this deserip- 
tion. 

172. Cor. 2. By proceeding as in Art. 160. it 
will be found, that in a triangular pyramid, the di- 
stanee of any of the vertiees from its eentre of iner- 
tia, is equal to one-fourth of the square root of the 
differenee of thriee the sum of the syuares of the three 
edges which meet at that vertex, and the sum of. the 
squares of the other three edges ;—and likewise, that 
ths sum of the squares of the distanees of the centre of 
inertia from the vertiecs of any triangular pyramid, 
is eqnal to one-fourth of the sum of the squares of the 
six edges of the pyramids. A demonstration of these 
theorems may be seen in Gregory’s Mechanies, vol. 1. 


p- 59, Oc. 
eg 


173. In order to shew the applieation of the doe- 
trine of fluxions to the determination of the centre of 
inertia of curve lines, areas, solids, and the surfaces 


of solids, let ABC be any eurve line whose axis is BR. Fig. 11. 


Then, since the axis bisects all the ordinates DG, AC, 
each of the ordinates, considered as composed of mate- 
rial particles, will be in equilibrio about the points of 
biseetion FE, Rs; and therefore the centre of imertia of 
the body will lic in the axis. But, if we consider the 
body as composed of a number of small weights D dg G,. 
we shall find its eentre of inertia by multiplying each 
weighit by its distance from any line 27 2 parallel to the or- 
dinates, and dividing the sum of all these produets by the 
sum of all the partieles, Art. 158. ‘Thus, let * denote the 
distance EB, then its fluxion x will be the hreadth of. 


the element or small weight D dg G, and x x DG will 
represent the weight, and the fluent of this quantity wall 
be the sum of all the weights. Again, if we multiply the 
weight x x DG by x=EB its distance from the point B, 
we shall have the momentum of that weight =«* Xx % X 
DG, and the fluent of this quantity will express the sum 
of the momenta of all the weights into which the body is 
divided. But, by Art. 158. the distance of the centre of 
gravity from a given point B is equal to the sum of all 
the momenta divided by the sum of all the weights or 
bodies, that is, if F be the centre of gravity of the 
fluent of x xx DG ae 
—<<—<—<<—$ 
fluent of xx DG 
calling y the ordinate DE, we have DG=2y, and FB 


; nt of xYx , 
__ fluent of » Fal _ cide Ial in the ease 
fluent yx 


body ABC, we have ¥3= 


fluent of 24% 
of areas.’ 

174. In the ease of solids generated by rotation, the- 
element. or small weight F «x DG will be a circular 


sEctici, 
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Theory. seetion, whose diameter is 2 DE=2 y, and since the 


Fig. rr. 


aig. 12. 


area of a circle is equal to its circumfercnce multiplied 
by its diameter, we have (making =3. 1416) 2477 %, 
=the circular seetion whose diameter is DG ; and since 
“VX 27 yx, or 272 Pr, will represent the momentum 
fluent of 247077 x 


nade 


of the weight, we shall have FB= = ey 
fluent of 2 # 7 & 


fluent of yow 
and dividing by 2 x y, we have FB=——_———_- . 
fluent of yx 
175. In finding the centre of inertia of the surfaces 
of solids, the elements or small weights arc the cireum- 
ferenees of circles, whose radii are the ordinates of the 
curve by whose revolution the solid is generated. Now, 
the- surface of the solid may be conceived to be gene- 
rated by the circumference of a circle increasing gra+ 


dually irom B towards A and C; making x therefore 


equal to BD, its fluxion multiplied into the peri- 
phery of the circle whose diameter is DG, that is, 


2ay%, will express the elementary surface or small 
weight whose diameter is DG. Then, since x X 247 2, 
or 2 w x'y &, will be the momentum of the elementary 


fluent of 2 7x72 A 
ee and di- 


fluent of 2 wy & 


weight, we shall have FB= 
viding by 2 a we obtain PR ett of pe 
. | fluent of 7 % 

176. If the body, whose centre of inertia is to be 
found, be a curve line, as GBD, then it is manifest that 
the small weights will be expressed by the fluxion of 


GBD, that is, by 2 z, since GBD= 2 BD=22 3; con- 
sequently their momenta will be 2 x z, and we shall 
~p_iuent 22% fluent ez fluent x z 

have FB= = = 


fluent = & 


J 9 
fluent 2 


PROF. LS. 


177. Yo find the centre of inertia of a circular 
segment. 


Let AE=a, FC=y, and AD the radius of the cir- 
cle = R, consequently ME=2 R—EA. Then, since 
hy the property of the circle (GEomErRY, Theor. 28. 
Sect. [V.) ME x EA= BE?, we have, by substitution, 
Bre = 2R x EA~—EA x EA, or# = 2Re—2'; 
hence y = »/ 2Ra—a, Now, by Art. 174, we have 
the distance of the centre of gravity from A, that is, 

fluent 7 72 
Go = ee 5 but the fluent of y x or the sum of 
fluent y wv 
all the weights, is equal to the area of half the seg- 
i fl nk 
ment ABEC; thercfore AG= BEE Then, by 
substituting instead of ¥, in this equation, the valuc of 
it dedueed from of property of the circle, we have 
fluent of c va/ 2 Rh r—x* ‘ 
AG = ———— ABEQ Ors in order to find 


GD the distance of the centre of gravity from the cen- 
ire, we must substitute instead of x (without the 


I 


Be. 
vinculum) its value R—, and we have GD = flacht qjegy | 


a ee sa 


—, 7. , Rr tw? ) i " 
itn with’ Be ) . Now, in order to find the 
fluxion of the numerator of the preceding fraction, as- 
sume 3 == 2Rer—#’, and 2} s—= of 2R2r—v’, and bytak- 
ing the fluxion, we havez= 2Ra—29xemr2hR—2n x x; 
but this quantity 1s double of the first term of the nu- 
merator, thereforc * = R—w« xa. Bysubstituting these 

2 


values in the fractional formula, we obtain GD=flucut 
2 _ ie 3 

eb a5 tha DR ew 

Da a a 

we have, by raising both sides to the third power, y°= 


I 4,3 I 
37 __ aa x 8 73 
2Ra—aslt; therefore G D=sa Re = SAREC 


; butsmeey= 2Ra—sx|+ 


_ x2 (27)? 
~ ABEC’ | 
ty of a circular segment from the centre of the circle, 1s 
equal to the twelfth part of the eubc of twiee the ordi- 
nate, (or the chord of the segment) divided by the area 
of the segment. - 
178, Cor. When the segment becomes easy 
27. 
wehave 2 y=27; and therefore = GD = pea = 
aes» <a 
12 ABEC — 12 ABEC — 14ABEC’ 
tance of the centre of gravity of a semicircle from the 
centre of the semieircle, is equal to the cube of the ra- 
dius, divided by one and a half times the area of the 
segment. 


that is, the distance of the centre of gravi- 


that is, the dis- 


Prop. X. 


179. To find the centre of inertia of the sector of 
avercle. 


Let ABDC be the sector of the eirele. By Art. 157. 
find sm the centre of inertia of the triangle BCD, and 
by the last proposition find G the centre of inertia of 
the segment; then take a pomt z so situated between 
G and m, that ABEC : BCB=m 1: Gn, then the 
point 2 will be the centre of gravity of the sector— 
By proceeding in this way, it will be found that D x, 
or the distanee of the centrc of gravity of the sector 
from the eentre of the cirele, is a feurth proportional to 
the semiarc, to the semichord, and to two-thirds of the 
radius. 


Prop. XI. 
180. To find the centre of inertia of a plane sur- 


face bounded by a parabola whose equation is 

yrax", 

Since y=a x”, multiply both terms by w x, and x sc- 
parately, and we have yx a= aa" x, and yxax™ x. 
: ; fluent of x yx | 
But, by Art: 174. we have FRB=———_- 7 , therefore, 

. . fluént Ye 

by substituting the preceding values of x y x and yx 
fluent of ax 7+'x. 
» nk oo 


in the formula, we obtain FB— 
fluent of ca" x 
and 


MECHANICS. 


Theory. and by taking the fluents it becomes 
——— 


ant? 
NI 
FB=- 2*— as Kv 
att" n+-2 
nm--I 


If , therefore, be equal to 4, then ya x4, and, 
squaring both sides, y*=a* x, which is the equation of 
the common or Apollonian parabola. Hence, FB= 
3x, that is, the distance of the centre of gravity from 
the vertex is 3ths of the axis. 

When z is equal to 1, then y==-ax, and the para- 
bola degenerates into a triangle, in which case FB 


=x, as in Art. 165. 
| Prop. XII. 


181. To find the centre of inertia of a solid, ge- 
nerated by the revolution of the preceding curve 
round its axis. 


Since ya x”, square both sides, and we have ¥*= 
a’«*" ; then multiply both sides by x x, and 2 separately, 
we obtain 77x tema?" ** and yt a x x. But, 
by Art. 174. we have Fao et ee 

: fluent of yx 
by substituting the preceding values of y?x x, and yin 
fluent of amt hy 

fluent of a*x?"x.’ 
by taking the fluents we shall have 


; therefore, 


an 


in that formula, we obtain FB= 


Gxt 2 
2n+2 2N-+--I 


FB= ants — 2-2 


ax 
2N+-1 
When n=%, the solid becomes a common parabo- 


loid, and we obtain FB=4~. 
When n==1, the solid becomes a cone, and FB 


==}, as in Art. 171. 
Prop. XIII. 


182. To find the*centre of gravity of a spherical 
surface or zone, comprehended between two 
parallel planes, or of the spherical surface of 
any spherical segment. 
bs 


Let BMNC be a scction of the spherical surface 


‘comprehended between the planes BC, MN, and let 


EP=x, EC=y, DC=R, and’z= the arc CN. Sup- 
pose the abscissa EP to increase by the small quantity 
E 0, draw or parallel to EC, Cs parallel to Eo, and 


‘Cr perpendicular to DC; then it is evident, that in 


the similar triangles CDE, Csr, EC: DC=Cs: 


‘Cr, that is, y: R=Cs: Cr; but Cr is the flux- 


ion of the are NC, and Cs the fluxion of the abscis- 
sa PE; therefore y: Row: x, and zy—Rx, and x 
‘s : 
=". Now, by Art. 175. FB= a eh Fy 
y fluent of xyz 


therefore, by substituting the preceding value of z 
‘Vou. XHI. Part I. 


in this formula, we obtain FB= __-rmnileninaatanee for 
- fluent of Rx — 
Rexez pa : : 
y Ryxx % per ~ Ree . 
veal Meg iad (and dividing by y2)=——~.. By 
¥ 


R x 
taking the fluents we obtain FB=3,— =F, a fluent 


which requires no correction, as the other quantities 
vanish at the same time with x. 

183. When DP is equal to DC, the solid becomes 
a spherical segment, and EA becomes the altitude 
of the segment, so that universally the centre of gra- 
vity of the spherical surface of a spherical segment 
is in the middle of the line which is the altitude of the 
segment, or in the middle of the line which joins. the 
centres of the two circles that bound the spherical 
segment. 

184. When the spherical segment is a hemispheroid, 
the centre of gravity of its hemispherical surface is ob- 
viously at the distance of one-half the radius from its 


-centre. 


Pror. XIV. 


185. To find the centre of gravity of a circular 
are. 
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Theory. 


Let BAC be the circular arc, it 1s reguired to Fig. 13. 


find its centre of inertia, or the distance of the cen- 
tre of inertia of the half arc AC from the diameter 
HG ; for it is evident, that the line which joins the 
centres of gravity of each of the semiarcs AB, AC 
must be parallel to HG, and therefore the distance of 
their common centre of gravity, which must be in that 
line, from the line HG, will be equal to the distance of 
the centre of gravity of the semiarc from the same line. 
Make PC=DE=x ; EC=y; DC=DA=R, and AC 
=z, then it may be shewn, as in the last proposition, 
that y: Row: 2%; hence zy=R-x. Bat, by Art. 176. 


amet ¢ y being in this case equal 


we have FB= 


to « in the formula in Art. 176. and substituting the 
At : fluent of R x 
preceding value of yz, it becomes r=, 


R 
and, taking the fluent, we have FB= —, which re- 


quires no correction, as the fluent of ¥ % vanishes at the 
same time with x. Calling d, therefore, the distance 
of the centre of inertia of the are BAC from the cen- 


R 
tre D, we have d= —, and d%=Rwx; hence 3: x 


—R:d, or 2Z: 2x=R: d, that is, the distance of 
the centre of inertia of a circular arc from the centre 
of the circle is a fourth proportional to the arc, the 
chord of the arc, and radius. 

186. When the arc BAC becomes a semicircle, PC 
or # is equal to DG or radius, so that we have 
2%:2R—R:d, or 4Z: 4R=R:d; but 42 3s 
equal to the whole +, an on of the circle, and 4 R 

is 


“4 MECHANICS. 


Theory. 18 equal to twice the diameter ; therefore, 3.141593 : 2 


~ 3 6. 
_ sees 
1847. When 7 is equal to 2R, or when the are ABC 


becomes equal to the whole circumfcrenec of the circle, 


aR:d; hence d= 


Ld R v Ne 
#@ vanishes, and is ==0, and therefore zo which 


shews, that the centre of inertia coincides with the cen- 
tre of the circle. 


" ScHoLiIuM I. 


188. From the specimens which the preceding pro- 

. positions contain of the application of the formulze in 

Articles 173, 174, 175, 176, the reader will find no 

difficulty in determining the centre of incrtia of other 

- surfaces and solids, when he is acquainted with the equa- 

tion of the curves by which the surfaces are bounded, 
and by whose revolution the solids are generated. 

A knowledge of the nature of these curves, how- 
ever, is not absolutely necessary for the determination 
of the centres of inertia of surfaces and selids. A me- 
thod of finding the centre of gravity, without cmpioy- 
ing the equation of the bounding curves, was discover- 

*® Mathe- ed by our countryman, Mr Thomas Sunson*. It was 

matical afterwards more fully illustrated by Mr Chapman, in 

a his work on the Construction of Ships ; by M. Le- 

p. 109. veque, in his translation of Don George Juan’s Trea- 
tise on the Construction and Management of Vessels ; 
and by M. Prony, in his Architecture Hydraulque, 
tom. i. p. 93. to which we must: refer such réaders as 
wish to prosecute the subjeet. 


ScHotium II. 


Position of 189, As it is frequently of great use to know the po- 
the centre sition of the centre of inertia in bodies of all forms, we 
of inertia in : d : ry 
bodies of Shall collect all the leading results which might have 
various —_ been obtained, by the method given in the preceding pro- 
forms. positions. ¢ 

1. The centre of inertia of a straight line is in its 
middle point. 

2. ‘The centre of inertia of a parallelogram is in the 
intersection of its diagonals. 

3. The centre of inertia of a triangle is distant from 
its vertex two-thirds of a line drawn from the vertex to 
the middle of the opposite side. 

4. The centre of inertia of a circle, and of a regular 
polygon, coincides with the centres of these figures. 

5. The centre of inertia of a parallelopiped is in 
the intersection of the diagonals joining its opposite 
angles. 

6. The centre of inertia of a pyramid is distant from 
its vertex three-fourths of the axis. 

7. The centre of inertia of a right cone is in a point 
in its axis whose distance from the vertex is three-fourths 
of the axis. ) 

8. In the segment of a circle, the centre of inertia is 
distant from the centre of the circle a twelfth part of 
the cube of the chord of the segment divided by the 

: y 


I 


= re where d==the dis- 


area of the segment, or d= 


tance of the centre of inertia from the centre of the 
circle, C = tke chord of the segment, and A its 


2 


g. In the sector of a cirele, the centre of inertia is 
distant from the centre of the circle, by a quantity 
which is a fourth proportional to the semiare, the semi- 
chord, and two-thirds of the radius. 

10. In a spherical surface or zone, comprehended 
between two planes, the centre of inertia is in the mid- 
dle of the line which joins the centres of the two circu- 
lar planes by which it is bounded. When one of the 
circular planes vanishes, the spherical zone becomes 
the spherical surface of a spherical segment ; therc- 
fore, 

11. Ina spherical surface of a sphcrical segment, the 
centre of inertia is in the middle of its altitude or ver- 
sed sinc ; consequently, 

12. The centre of inertia of the surface of a com- 
plete sphere coincides with the centre of the sphere. 

13. In a splicrical segment, the centre of inertia 
is distant from the vertex by a quantity equal to 


ee es, where @ is the diameter of the sphere, 
6a—4wv 
and a the altitude or versed sine of the segment. 
Hence, 

14. The centre of incrtia of a hemisphere is distant 
from its vertex by a quantity equal to five-eighths of 


the radius, or it is three-eighths of the radius distant 


from the hemisphere ; and, 
15. The centre of inertia of a complete sphere coin- 
cides with the centre of the sphere. 


16. In a circular are the centre of inertia is distant 
> 


: Re ; 
from its centre by a quantity equal to , where Ris 


the radius, 2 the semichord, and z the semiarc. 
Hence, 

17. In a semicircular are the centre of inertia is dis- 
tant from its centre .63662 It, and, 

18. The centre of inertia of the circumference of a 
circle coincides with the centre of a circle. 

19. In a circular sector the centre of inertia is dis- 


, 2¢ 
tant from the centre of the circle 


os where R is the 


radius, a the arc, and c its chord. 

20. Ina spherical seetor, composed of a cone and 
a spherical segment, the centre of inertia is distant 
from the vertex of the segment by a quantity equal to 
2R+36 


= Gens where R is radius, and x the altitude or 


versed sine of the segment. - 
_ 21. In an ellipsis the centre of inertia coincides with 
the centre of the figure. 

22. ‘The centre of inertia of an oblate and prolate 
spheroid, solids generated by the revolution of an el- 
lipse round its lesser and its greater axis respectively, 
coincides with the centres of the figures. , 

_ 23. In the segment of an oblate spheroid the centre 


of inertia is distant from its vertex by a quantity equal to 
4M—3 x 
6 7220—4 


X wv, where 72 1s the lesser axis, or axis of rota- 


tion, and w the altitude of the segment. Hence, 
24. In a hemispheroid the centre of inertia is distant 
from its vertex five-eighths of the radius, 
25. The centre of inertia of the segment of a prolate 
spheroid 
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” 1 ry < 
moved to J. In the same way it may be found, that Hi Theory. 
will be the common centre of gravity of the bodies “—“~v——™~ 


Theory. spheroid 1s distant from its vertex by a quantity equal to 
- 4 N-—3 Yi 


, - % xv, where 7 is the greatcr axis, or axis of 
6m—4 ; 
rotation. 

26. In the eommon or Apollonian parabola, the dis- 
tanee of the centre of incrtia from its vertex ‘is threc- 
fifths of the axis. | 

27. In the cubical parabola the distance of the cen- 
tre of inertia from its vertex is four-sevenths of the axis, 
in the biquadratic parabola five-ninths of the axis, and 
in the sursolid parabola six-elevenths of the axis. 

28. Inthe common semiparabola, the distance of its 


centre of gravity from the centre of gravity of the whole 


parabola, in the direction of the ordinate passing through 
that centre, is } of the greatest ordinate. , 


29. In the common paraboloid, the distance of the 
centre of incrtia from its axis, is equal to > of the 


axis. 
‘30. In the common hyperboloid, the distance of the 
6a+ 42°’ 
where a is the transverse axis of the generating hyper- 
bola, and x the altitude of the solid. 
31. In the frustum of a paraboloid, the distance of 
the centre of inertia from the centre of the smallest 
R? +7? 


circular end is i ayes 


centre of inertia from the vertex is equa 


A , : 
%—, where / is the distance 


between the centres of the circles which contain the 
paraboloidal frustum, R the radius of the greater circle, 
and 7 the radius of the lesser circle. 

32. Inaconic frustum or truncated cone, the dis- 
tance of the centre of inertia from the centre of the 

a > 2 
smallest circular end is cnt a al x 
Re-+-Rr--r? "4 

presents the distance between the centres of the circles 
which contain the frustum, and R, 7 the radi of the 
circles. | | 

33. The same formula is applicable to any regular 
pyramid, R and r representing the sides of the two 
polygons by which it is contained. 


which re- 


Prop. XIV. 


190. If a quantity of motion be communicated to 
a system of bodies, the centre of gravity of the 
system will move in the same direction, and 
with the same velocity, as if all the bodies were 
collected in that centre, and received the same 
quantity of motion in the same direction. 


Let A, B, C be the bodies which compose the sys- 
tem, and let F be the centre of gravity of the bodies 
B, C, and f the centre of gravity of the whole system, 
as determined by Art. 155. Then if the body A re- 
ceives such a momentum as to make it move to @ ina 
second, join F a, and take a point 9 so that Fo: Qa= 
Ff: fa, @ will now be the centre of gravity of the 
system, f@ the path of that centre will be parallel 
to Aa, and f9 will be to Aaas B is to A4+B+C. 
Let the same quantity of motion be now communicated 
to B, so as to make it describe the space B 4, in a sc- 
cond ; and having drawn 9 G parallel to B 4, take a 
point G, so that 9 G: B6=B: A+B-+C, and G 
will be the centre of gravity of the bodies after B has 


after the same quantity of motion has been commuti- 
cated to C in the direction C c.. Now if the quantity of 
motion which was communicated te A, B, C separately 
had been communieated to them at the same instant, 
they would have been found at the end of a seeond in 
the points a, b,c, and their centre of gravity would have 
been the point H. Let us now suppose the three 
bodies collected in their common centre of gravity f, 
the body at F will be equal to A-+B-+C, and if the 
same quantity of motion which made A move to @ 
in a second be communicated to the body at f and in 
the same direction, it will be found somewhere in the 
line f @ at the end of a second. But as the quantity of 
motion is equal to the product of the velocity of the 
body multiplied by its quantity of matter, the velo- 
cities are inversely as the quantities of matter, and con- 
sequently the velocity of the body at f is to A’s velo- 
city as Ais to A+B-+-C, that is, as f@ is to Aa; 
therefore A a and f@ are described by A and by the 


body at f in equal times, and the body at f will be 


found at 9 at the end of a second. In the same way it 
may be shewn, that the body at f will be found at G 
if it receives the same momentum that was given to B, 


and in the same direction, and that it will be found at. 
H after it has received the momentum that was com- 


municated to C, consequently if it received all these 


momenta ‘at the same instant, it would have described 


fH ina second... Q. E. D. 

igt. Cor. 1. If the bodies of a system move unt- 
formly in right lines, their common centre of gravity will 
either be at rest, or move uniformly in a right line. For 
if the momenta communicated to the bodies A, B, C 
were communicated to a body at f=A+B-LC, it will 
either remain at rest or move uniformly in a straight 
line. See Newton’s Principia, 1. Sect. ILI. Cor. 1. 

192. Cor. 2. The centre of gravity of any system is 
not affected by the mutual action of the bodies which 
compose it. For let B and C be two bodies whose 


common centre of gravity is F; and let the points £, x, 


be taken, so that B 6: Cx—C: B, the spaces B @, 


Cx will represent the mutual action of the bodies B, 


C, that is, B 6 will represent the action of C upon B, | 


or the motion which is the result of that action, and C x 
the action of B upon C, or the motion which resalts 
from it. Then, since F is the common centre of gra- 
vity of B and C, we have’ (Art. 155.) B: C=FC: 
FB, but B: C=Cx: BQ, therefore FC: FB=C«: 
Bg; but Cx is a magnitude taken from FC, and BB 
is a magnitude taken from FB, consequently (Playfair’s 
Euclid, Book V. Prop. 19.) the remainder x F: 6 F 
—FC : FB, that is, » F: 6 F=B: C, that is, (Art. 
155.) the point F continues to be the centre of gra- 


vity notwithstanding the action of the bodies B, C. If” 


the system is composed of several bodies, the same 
thing may be proved of every two of the bodies, and 
consequently of the whole system. 


IIL. Cor. 4. 
Prov. XV. 
193. 


K 2 equilibrio 


See D’Alemberi’s 
Dynamique, Art. 76. and Newton’s Principia, I, Sect. 


If a body is placed upon a horizontal plane, 
or suspended by two threads, it cannot be in: 


73 


Fig. 14 
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Theory: equilibrio unless a perpendicular drawn from This is_the paper a om —_ rolls a Theory. 
the centre of gravity to the horizontal plane, an inclined plane ? > as i _ ee 1€ P _ a —— 
or to a horizontal line passing through the two pe tr the line of direction must always ia 

ithi Vithout. . 
ee oe a a senile 197. Cor. 2. The higher the centre of gravity of Fig. 17, 
ies a body is, the more easily will it be overturned. For 
yeep Pages if ABCD be the body whose centre of gravity is F, 
t 194. Let ABCD be a body placed in the horizon- and if any force be employed to move it round C asa 
Yue. 15. a a : . . N . , 3 : Ae : “4 
. tal plane CD, G its eentre of gravity, and GE a per- fulerum, the power with which it will resist this foree 
pendieular drawn to the horizontal line DE. Then the jg inversely as FC; then, if the centre of gravity is 
whole matter of the body ABCD may be conecived  jaised to A, f © will ve greater than FC, and the 
as united in its eentre of gravity G, and as its tendeney power with whieh it resists being overturned is dimi- 
downwards is in the vertical linc GE, it ean descend  pished, that is, the body is the more easily overturned 
only by turning round the point C asa centre. Here the higher that its centre of gravity is plaeed. 
then we have a body G placed at the end of a lever 198. Cor. 3. If a body be suspended by one thread, 
GC whose fulcrum is ©, and its power to turn round it will not be at rest unless its centre of gravity is in 
C is represented by the quantity of matter in G multi- the direction of the thread produced, for when the 
plied by the perpendicular CE, let fall from the ful- two threads 2 J’, # 0 approaeli so near each other as to 
crum upon its line of direetion; and as there is no coincide with the single thread HE, the point 7 must 
force to counterbalance this, the body G, and couse- jn the ease of an equilibrium fall upon F’, and the lines 
quently the body ABCD, will fall by turning round ©. G7, GF must eoincide with m F ; but HF and mF 
When the vertical line GE coincides with GC, EC are both perpendicular to the horizontal line f @, there- 
vanishes, and the weight of the body concentrated at fore the centre of gravity G is in the direction of the 
G has no power to turn the lever round C, but is sup- the thread HF. . 
ported upon the fuleram C. When the vertical line 199. Cor. 4. If the bodies A, B, C, fig. 18. be sus- Fig. 38, 
Gk, (hy some writers called the Zine of direction), falls pended by any point F from the hook H, they will 
within the base CD, it is obvious that the weight at not be in equilibrio unless their common eentre of gya- 
G has no influence in producing a motion round C or vity G is in the vertical line FG passing through the 
D, but is employed in pressing the body upon the ho- point of suspension; and in fig. 19. the bodies A, B Fig. ro. 
rizontal plane ED. eonneeted by the bent rod AFB will not be in equi- 
Big: 16. 195. 2. Let the body ACBD be suspended at the  |ibrio unless their common eentre of gravity G is ina 


points f, @ by the threads 4.,/, 4’ Q, and let G be the cen- 
tre of gravity of the body. JoinG 9, Gf, draw/ 9 paral- 
Jel to the horizon, and through G draw z o parallel to 
f?. Continue hf, 1'@ to o and 2, and draw G7 perpen- 
‘dicular to f 9, the body AB eannot be in equilibrio un- 


vertical line passing through F, the point in which the 
system rests upon the plane CD. 


SCHOLIUM. 


200. We have seen in the preceding proposition and yyinerent | 
corollaries, the position which must be given to the centre kinds of 
of gravity in order to procure an equilibrium. It is equili- 
evident, however, that though the bodies are necessari-P™™2- 


less the point 2 falls upon the horizontal line f@ which 
passes through the threads. It is obvious that the centre. 
of gravity can never change its distanee from the fixed 


points of suspension f, ? ; if therefore the body is not in |. 
equilibrio, its eentre of gravity must descend either to- , 
wards m or 72; let it deseend towards 7 till it rests at the. 


point y, then yf=/G ; but y @ is greater than G 9 (Eu- 
clid, Eook I. Prop. 7.) whieh is absurd, therefore the 


point G cannot descend, that.is, the body is in equili-. 


brio. It may be shewn in the same way, that it will 
be in equilibrio when G is any where between z and 0, 


that is, when the perpendicular let fall from G euts the. 


horizontal line f @ that lies between the threads. If 
the body be suspended by the two threads HE, hf, so 
that the perpendicular Gz falls without the line fF, 


the body is not in equilibrio, for the centre of gravity 


G aeting at the end of the lever GF tends to turn round 
F with a power egal to Gx Gm, it will therefore de- 
scend, and as its distance from / cannot: change, the 
point f will rise, and the thread. Jf Awill be relaxed. 
When G arrives at m the perpendicular G m vanishes, 
and G has no power to turn round F. 
therefore eannot be in equilibrio till the perpendienlar 
G 7 falls within f F, which it does as soon as it arrives 
at 72. 


196. Cor. 1. Ifa body is placed upon an inclined » 
plane, supposed without friction, it will slide down the. 


plane when the line of direction falls within its base, 
and wall roll down when this line falls without the base, 


The body AB % 


ly at rest, yet they have different degrees of stability, 
depending on the position of the centre of gravity with 
regard to the centre of motion. Hence bodics are said 
to have a stable equilibrium when their centre of gra- 
vity eannot move without ascending, or when the path | 
described by their centre of gravity has its coneavity 
upwards ;—-a tottering equilibrium when the centre of 
gravity cannot move without descending, or when the 
path which it deseribes has its coneavity downwards,— 
and a neutral cquilibrium when the body will rest in any 
position. Thus in fig. 20. if the vessels A, B have their 
handles so placed that in the one the handle A is fixed 
above the centre of gravity g, and in the other the handle 
B is fixed below the centre of gravity g, then the equi- 
librium of A will be stable, and that of B tottering ; 
for if A is held by the handle it will require a consi- 
derable force to make its centre of gravity describe the 
path m », whereas the smallest force will destroy the 
equilibrium of B. The vessel A, too, has a constant ten- 
deney to reeover its equilibrium, and always recovers it 
as soon as the disturbing force is removed, but the ves- 
sel B has no tendency to do this even w 
brium is affected in the smallest degree. 

reason the elliptical bod 
mity of its conjugate ax 


hen its equili- 

For the same 
ly A, when resting on the extre- 
1s, bas a stable equilibrium, but 
when resting on its transverse axis as at 8, its equilibri- 


um 


Fig. 21- 


_ 


» thed ef 
} ting ‘the 
| tre ef 
; Sit. 


chanical 
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am is tottering. The equilibrium of a circle or sphere 


-y—~ is always neutral, for when it 1s disturbed, the body has 


neither a tendency to fall nor to resume its former situa- 
tion.—A flat body A supported by a sphere B will 
have its equilibrium stable when its centre of gravity is 
nearer the point of contact than the centre ef the sphere 
as, and the equilibrium of C will be tottering when its 
centre ef gravity is farther distant from the surface of 
the sphere D than the centre of the sphere is. 


Prop. XVI. 
a. To find the centre of inertia mechanically. 


201. If the body whose centre of inertia is to be 
found can be suspended by a thread, then when the bo- 
dy is in equilibrio, the centre of gravity will be some- 
where in the line, prolonged if necessary, that is form- 
ed by the thread upon the surface of the body. Let a 


_ body be again suspended from another part of its sur- 


face, so that the direction ef the thread may be nearly 
at right angles to its former direction, then as the centre 
of gravity must also be in the new direction of the 
thread prolonged, it will be in the point where these 
two lines intersect each other. 

202. 2. If the body is of such a kind that it cannot 
be conveniently suspended, balance it upon two sharp 
points, and its centre of motion will be somewhere in 
the line which joins these points. Balance it a second 
time upon the sharp points, so that the line which joins 
the points may be nearly at right angles to the former 
line. ‘The intersection of these two lines will be the 
centre of inertia of the body. 

203. 3. If the body is so flexible that it ean neither 
be suspended by a thread nor balance upon points, then 
fet a thin board be balanced upon the points as be- 
fore, and let the body be so placed upon this board 
when balanced, that the equilibrium may still continue ; 


then, having found the centre of gravity of the board : 


when loaded with the body, the centre of gravity of 
the body will be a point on its surface cxactly opposite 
to that centre. 

204. The preceding method, however, only gives us 
the centre of gravity when the body has no sensible 
thickness,. for when it is of three dimensions, the centre 
of gravity must be somewherc between the two opposite 
surfaces. 

205. Definition.—The centro-barye method is the me- 
thod of determining the areas of surfaces, and the con- 
tents of solids, by considering them as generated by mo- 
tion, and by employing the laws of the centre of gravity. 


Prop. XVII. 


206. If any straightor curve line, or any plane 
surface bounded by straight or curve lines, re- 
volve round an axis situated in the same plane 
with the lines: or surfaces, the surface or solid 
thus generated will be respectively equal to a 
surface or solid. whose base is equal to the 
given line or surface, and whose height is equal 
to the arc described’ by the centre of gravity of 
the generating line or surface. 


Let ABCD be the plane surface by whose revolu- 
tion’ round ‘the axis MPN is generated the solid a D, 


| ‘@ XamP+tp+tex Ge. 


contained by the parallelograms ABCD, a6 ¢ d, and 
by the areas a AC c, b5BDd, anda AB 6,¢CD d; let 
G be the centre of gravity of ABCD, then the ‘solid 
a D shall be equal to a solid whose base is ABCD, and 
whose altitude is a line equal to G g, the space describ- 
ed by its centre of gravity G. It is evident from 
Art. 161. that the sum of the products of all the 
particles of the surface ABCD, multiplied by their 
respective distances from anv given point P, is equal 
to the sum of all the particles multiplied by the 
distance of their common centre of gravity G from the 
same point P. Now every particle of the surface 
ABCD, during its revolution round the point P, will 
obviously deseribe the arch of a eircle proportional to 
the distance of that particle from the point. P, which is 
the centre of all the arehes; therefore the sum of the 
produet of all the particles multiplied by the areh de- 
scribed by each of them, will be equal to the sum of 
the particles multiplied by the arch which their com- 
mon centre of gravity describes ; that is, the solid a D 
will be equal to the area of the surface multiplied by 
the path of its centre of gravity. In order to have 
a clearer illustration of this reasoning, let P, p, x, &c. © 
be the particles of the surface ABCD; D, d, @ their 
distanee from the centre of rotation P, and A, a, «, 
the arches which they describe, while GP is the distance 
of the centre of gravity of the surface ABCD from the 
centre P, and G g the areh described by it. Then 
by Art. 161. Px D+pxd+axI=P-+p+2~x GP, 
but D:d:3:GP=A:a:«:Gg, therefore P x A--p X a+ 
But PxA-+pxKa+27Xe 
&e. make up the whole solid a D, and P+-p +a, &e. 
make up the whole surface ABCD; therefore the solid 
aD is equal to the generating surface ABCD multi- 
plied by the path of its centre of gravity. Q. E. D. 
207. Cor. 1. Let us suppose the cirele BACO to be 


generated by the revolution of the line DA round the Fig, 22. 


point D; then since the centre of gravity of the line 
DA is in its middle point G, the path of this centre 
will be a circumference whose radius is DG, or a line 
equal to half the cireumference BONAB, therefore, 
by the theorem, the area of the circle BONB will be 
eqnal to the radius DA multiplied by the semicircumfer- 
ence, which coincides with the result obtained from the 
principles of geometry. See Playfair’s GzroMETRY, 
Supp. B. I. Prop. 5. In the same way, by means of — 
the preceding theorem, we may readily determine the 
area of any surface, or the coutent of any solid that is 
generated by motion. 


ScHOLIUM. . 


208. The centro-barye method, which is one of the 
finest inventions of geometry, was first noticed by Pap- 
pus in the preface to the seventh book of his mathema- 
tical collections; but it is to Father Guldinus that we 
are indebted for a more complete discussion of the suh- 
ject. He published an account of his discovery partly 
in 1635, and partly in 1640, in his work entitled De 
Centro Gravitatis, lib. ii. cap. 8. prop. 3. and gave an n- 
direct demonstration of the theorem, by showing the eon- 
formity of its results with those which were obtained by 
other means. Leibnitz demonstrated the theorem in the 
case of superficies generated by the revolution of curves, 
but concealed his demonstration (Act. Leips, 1695, p- 

493~.. 


78 
Theory. 493- The theorem of Leibnitz, however, as well as that of 
ny Guldinus was demonstrated by Varignon in the Me- 
moirs of the Academy for 1714, p. 78.  Leibnitz ob- 
serves that the method will still hold, even if the eentre 
round whieh the revolution is performed be continually 
changed during the generating motion. Yor further 
information on tlis subject, the reader is referred to 
Dr Wallis’s work, De Calculo Centri Gravitatis, Hut- 
ton’s Mensuration, Prony’s Architecture Hydraulique, 

vol. i. p. 88. and Gregory’s Meehanics, vol. i. p. 64. - 


Prore. XVIII. 


209. To show the use of the doctrine of the centre 
of gravity in the explanation of some mechani- 
cal phenomena. 


| In the equilibrium and motion of animals we per- 
ae my eeive many phenomena dedueible from the properties of 
mals. the eentre of gravity. When we endeavour to rise 
from a chair, we naturally draw our feet inwards, and 
rest upon their extremities, in order to bring the centre of 
gravity direetly below our feet, and we put the body into 
that position in which its equilibrium is tottering, a po- 
sition whieh renders the smallest foree capable of pro- 
ducing motion, or of overturning the body. Iy this 
situation, in order to prevent ourselves from falling 
backwards, we thrust forward the upper part of the 
body for the purpose of throwing the centre of gravity 
beyond our feet: and when the equilibrium is thus de- 
stroyed, we throw out one of our feet, and gradually 
raise the ecntre of gravity till the position of the body 
is ereet.—When we walk, the body is thrown into 
the position of tottering equilibrium by resting it on 
one foot ; this equilibrium is destroyed by pushing for- 
ward the eentre of gravity, and the body again assumes 
the position of tottering equilibrium by resting it on the 
other foot. During this alternate process of ereating 
and destroying a tottering equilibrium, the one foot is 
plaeed upon the ground, and the otber is raised from 
it; but in running, whieh is performed in exactly the 
same way, both the feet are never on the ground at the 
same time: At every step there is a short interval, 
during whieh the runner does not touch the ground at 
all. 

210. When we aseend an inclined plane the body is 
thrown farther forward than when we walk on a hori- 
zontal one, in order that the line of direction may fall 
without our feet ; and in descending an inelined plane, 
the body is thrown backward, in order to prevent the 
line of direction from falling too suddenly without the 
base. In carrying a burden, the centre of gravity 1s 
brought nearcr to the burden, so that the line-of-direc- 
tion would fall without our feet if we did not naturally 
lean towards the side opposite to the burden, in order to 
keep the line of direction within our feet. When the 
burden 's therefore carried on the back, we lean for- 
ward 5 when it is earried in the rigbt arm, we lean to- 
wards the left ; when it is carried in the left arm, we 
lean towards the right ; and when it is earried before 
the body, we throw the head baekwards. 

211. When a horse walks, he first sets out one of 
his fore feet and one of his hind feet, suppose the right 
foot ; then at the same instant he throws out his left fore 
foot and his left hind foot, so as to be supported only 


. feet, his hind feet beeome the fulerum of a lever, and 


MECHANICS. 


by the two sight fect. His two right. fect are then Theory, 
bronght up at the same instant, and he is supported on- —=—y— 
ly by his two left feet. When a horse pulls at a lead 
whieh he ean searcely overeome, be raises beth his fore 


the weight of the herse colleeted im his centre of gravi- | 
ty aets as a weight upon this lever, and enables him to . 
surmount the obstaele. See Appendix to Ferguson's 
Leetures, vol. 11.). 
212. When a rope-dancer balances himself upon the Methed fy | 
fore part of one foot, he preserves his equilibrium in two which a 
ways, either hy throwing one of his arms or his elevated aa . 
foot, or lus balancing pole, to the side opposite to that equilil 
towards which he is beginning to fall, or by shifting the pyj 
point of his foot, on which he rests, to the same side to- 
wards which he is apt to fall; for it-:amounts to the 
same thing whether he brings the centre of gravity 
direetly above the point of support, or brings the point 
of support direetly below the centre of gravity. For 
this purpose the convex form of the foct is of great 
use, for if it had been perfectly flat, the point of sup- 
port could not have admitted of small variations in its 
position *, * See Dr 
213. We have already seen (Art. 197.) that any body 7 Young's 
is more easily overturned in proportion to the height of Phila 
its centre of gravity. Heuce it is a matter of great yo) ¢. ie, 
importanee that the ecntre of gravity of all earriages | 
should be plaecd as low as possible. ‘This may often . 
be efleeted by a judicious disposition of the load, of. | 
which the heaviest materials should always have the 
lowest place. The present construction of our mail The con | 
and post coaches is therefore adverse to every principle *tuction 
of scienee, and the eause of many of those accidents in a ogi 
: i. : cs crrone- 
which the lives of individuals have been lost. The ba . 
elevated position of the guard, the driver, and the | 
outside passengers, and the two boots svhich contain 
the baggage, raises the centre of gravity of the load- 
ed velucle to a very great height, and renders it much 
more easily overturned than it would otherwise have 
been. When any accident of this kind is likely to hap-- 
pen, the passengers should bend as low as possible, and 
endeavour to throw themselves to the elevated side of the 
carriage.—In two wheeled earriages where the horse 
bears part of the load upon its back, the elevation of 
the centre of gravity renders the draught more difheult, 
by throwing a greater proportion of the load upon the 
horse’s back when he is going down ‘hill, and when 
he has the least oeeasion for it; and taking the load 
from the baek of the horse when he is going up dull, 
and requires to be pressed.to the ground. | 
214. A knowledge of the laws of the eentre of gra- Fig. 24: 
vity enables us to explain the experiment represented in 
fig. 24. where the vessel of water CG is suspended on a 
rod AB, passing below its handle, and resting on the 
end EF. of the beam DE. The extremity B of the rod 
AB is supported by another rod BF, whieh bears a- 
gainst the bottom of the vessel; so.that the vessel and 
the two rods beeome, as it were, one body, which, by 
Art. 199. willbe in equilibrio when their COMMON 4 Ioaded 
eentre of gravity C is in the same vertieal line with the oy Hinde 
point of support E. may be | 
(215. The eylinder G may be made to ascend the jn- ™ace too 
elined plane ABC by putting a piece of lead or any conte 
heavy snbstance on one side of its axis, so that the cen- by na 


. . : by its owB 
tre of gravity may be moved from G towards gs Hence weight. 


it 
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it is obvious, that the centre of gravity @ will descend, 


—y— and by its descent the bedy will rise towards A. The 


inclination of the plane, however, must be such, that 
before the motion commences, the angles formed by a 
vertical line drawn from g with a line drawn from G 
perpendicularly to AB, must be less than the angle of 
inclination ABC, or, which is the same thing, when 
the vertical line drawn from g does not cut the line 
which hes between the point of contact and the centre 
of the cylinder. When the vertical line, let fall from 
x, meets the perpendicular line drawn from G to the 
plane in the point of contact, the cylinder will be in 
equilibrio on the inclined plane. 

216. Upon the same principle, a double sealene cone 
may be made to ascend an inclined plane without being 
loaded with a weight. In fig. 26. let ABC be the 
section of a double inclined‘plane, AB, BC being scc- 
tions of its surfaces perpendicular to the line in which 
the double scalenc cone ADE FC moves. Then; since 
the centre of gravity of a conc is in the line joining the 
vertex and the centre of its base, and since the axis of 
a scalene cone is not perpendicular to its base, the line 
which joins the centres of both the cones, when in the 
position represented ia the figure, will be above the linc 
which joins the centres of their bases. If the circle; 
therefore, in fig. 27. represents the base of one of the 
cones, and C its centre, the line which joins the cen- 
tres of gravity of the two cones will terminate in some 
point G at a distance from the centre, and therefore the 
double cone will ascend the plane upon the same prin- 
ciples, and under the same. conditions, as those men- 
tioned in the last paragraph. 


Cuar. V. On the Motion of Bodies along inelined 
Planes and Curves, on the Curve of swiftest descent, 
and on the Oscillations of Pendulums.. 


Prop. ah» 


217. When a body moves along an inclined plane, 
the force which accelerates or retards its motion, 
is to the whole force of gravity as the height of 
the plane is to its length, or as the sine of its 
inclination is to radius, 


Let ABC be the inclined plane, A the place of. the 
body, and let AB represent the whole force of gravi- 
ty. The force AB is equivalent to the two forces 
AD, DB or AE, AD, of which AD is’ the force 
that accelerates the motion of the body down the plane, 
while AE is destroyed by the resistance or re-action of 
the plane. ‘The part of the force of gravity, therefore, 
which makes the body arrive' at C is represented by 
AD, while the whole force of gravity is represented by 
AB; but the triangle ABD is equiangular to ABC, 
and AD: AB=AB: AC, that is, the accelerating 
force which makes the body descend the inclined plane, 


is to the whole force of gravity asthe height of the 


plane is to its length, or as thc sine of the plane’s in- 
clination is to radius ; for when AC is radius, AB be- 
cames the sine of the angle ACB. 

218. Cor. 1. Sinee the force of gravity, which is 
uniform, has a given ratio to the accelerating force, the 
accelerating force is also uniform; consequently the 


Jaws of accelerated and retarded motions, as cxlubited - 


in the article Dynamics, are also true when the bodies 


move along inclined planes. If H, therefore, repre- 
sent the height AB of the plane, L its length AC, » 
the force of gravity, and A the accelerating force, we 
shall have, by the proposition, L.: H=g: A, hence, 


A=¢ XT 8 since g ; A=radius : sin, ACB, and A 
=g xX sin. ACB. Now, from the principles ‘of 


Dynamics, s>ig?, v=gti= V2¢ 5s, andt= 


= 
Ste 


D 
ia § 
wi 28 , ee 
—, where s is the space described, g the force of 
& 


gravity, or 32% feet, w the velocity, and ¢ the time. 
Making @, therefore, equal to ACB, and substituting 
the value of A instead of g in the preceding equation, 


we shall have s’=sin.? X 4t; o'=g sin.gt=—V 22e5'sin. ?, 
| v! 2s! 
and t=: —-—_ = ,/ ———__. 
g. sin. Q g. sin. 


‘ 219. Cor. 2. If one body begins to descend through 
the vertieal AB at the same time that another body 
descends along the plane AC, when tle one is at any 
point 7, the position of the other wil! bo 2, which is 
determined. by drawing 2 2 perpendicular to AC. 
The forces by which the twe bodies are actuated, are 
as AB to AD, that is, as A m to An; but forces 
are measured by the spaces described in the same time; 
therefore, the spaces described in the same time, are as 
A m, An, that is, as the length of the plane is to its 
height; for A a: A 2=AC : AB; consequently, when 
the body that descends along the vertical linc AB is at 
m, the other body will be at 2.—Througlr the three 
points A, 9s, 2 describe the semicircle A m 2; then, 
since A 2 721s a right angle, the centre of the semicircle 
will be in the line A m (Playfair’s Euclid, Book iv. 
Prop: 5.) 3 consequently, 7f two bodies descend from the 
point A‘at the same time, the one through the diameter 


of a cirele A m, and the other through any chord A ny, . 


they will arrive at the points mn, the-exrtremities of the 
diameter and of the chord at the same instant. It also 
follows from this corollary, that if from the point A 
there be drawn any number of lines making different 
angles with the diameter A'm, and if bodies be let fall 
fronr A, so as to move along these lines, they will, at 
the end of any given time, be found in the circumfe- 


rences of circles which touch one another in the point. 


A. If the lines are not in‘the same plane, the bodies 
will be in the circumferences of spheres: which touch 
each other in the point A. 

220. Cor. 3. If any number of bodies descend from 
the same point A along any number of inclined planes 


AC, AF, their velocities at the points C, F will be - 


equal, By Cor.'1. the: velocity of a body descending 
the plane AC, is v= V2 2 s sin. @, and. the velocity 
of a body falling in the vertical line AB is v= /2 9 5!. 
But; since vv’, we have 4/2 gssin. Q= J 2 gs or 
2¢ 5 sin, P=2:g-5', and dividing by 2g; s sin. Q=0, 
consequently s : s'==sin. @: 1, or AB: AC=sin. DAB: 
radius. Therefore, when vv’, that is, when the veloci- 
ties of the two bodies are equal, the spaces deseribed are 
as sin. DAB: radius, which can only happen when BC 
is perpendicular to AB. In the same way it-may be 


shewn that the velocity at F is equal to. the velocity. at C, . 


therefore the velocity at C is eqnal to the velocity at F. 
221. Cor: 4. The time of descending along AC is 


to 4 
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Theory. to the time of descending along AB, as AC is to AB. 


‘Fig 2. 


t4 ‘ vee , . 30 pRomm 
From the values of s, s' in Cor. 1. we obtain 2? : ¢?= 


AB 
= thie" ge iaie” | iydee  Misalbavedas a 
2? :. (== ait : AB, and taking equal multiples of these 


two last terms, that is, multiplymg them by AB, we 
have @ : @=2AC*?; ABY, oré: /= AC: AB. Hence 
the times of descending along AF and AC, are as AF 
and AC. 

222. Cor. 5. The velocities acquired by descending 


~any planes AC, AF, are as the square roots of their al- 


titudes AB. ‘The velocity acquired by falling through 
AB is, by the principles of Dynamics, as the square 
root of AB; and as the velocities at F, C are equal 
to that at B, they will also be as ‘the square root of 


AB. 
Prop. Ll. 


.223. If a body descend from any point along a 


number of inclined planes to a horizontal line, 
its velocity, when it reaches the horizontal line, 
-will be equal to that which it would have ac- 
quired by falling in a vertical direction from 
the given point to the horizontal line. 


Let AB, BC, CD, be a number of planes differently 
inclined to a horizontal line DN, and let the body be let 
fall from the point A, so as to move along these planes, 
without losing any of its velocity at the angular points; 
it will have the same velocity when it reaches the hori- 
zontal plane at D, which it would have acquired by 
falling freely from A to F. It is manifest from Art. 


_ 220. that the velocity of the body when at B will be 


the same as that of another body which. had fallen 
freely from*A to c-in a vertical line. The two bodies 
set out from B and c with the same velocity, and will 
therefore continue to have the same velocity when they 
reach the pomts C, G, because cG=Bd. The two 
bodies again set off from the points.C, G with the same 
cclerity, and since GF =Ce, their respective velocities 
will be equal when they arrive at the points D, F in 
the horizontal plane. ‘The velocity, therefore, acquired 
by the body falling along the planes AB, BC, CD is 
equal to that which is acquired by the same body fall- 
ing through the vertical lme AF. 

224. Cor. 1. As the preceding proposition holds 
true, whatever be the number of inclined planes which 


By Cer. 4. Prop. 1.-we have 


lie between the point A andthe horizontal line, it will » 
hold true also of any curve line which may be-consider- yay 


ed as made up of an infinite number of straight lines. 
And, since the small planes are diminished 4vithout li- 
mit, the radius is dimimshed, without limit, and there» 
fore the versed sine, or the velocity lost in passing from 
one plane to another, is diminished without limit (a), 
consequently, abstracting from friction, a body will as- 
cend or descend a curve surface without losing any of 
its velocity from the curvature of the surface. 

225. Cor. 2. If a body be made to ascend a curve 
surface, or a system of inclined planes, the vertical 


height to which it will rise, is equal to that through 


which it must fall in order to acquire the velocity with 
which it ascended, abstracting from the effects of fric- 


tion, and: the velocity which is lost in passing from one 


plane to another. This is obvious, from Dynamics, 


§.26, 51.3; for the body experiences the same decre- 


ments of velocity in its ascent, as it received increments 


in its descent. 


226. Cor. 3. The same thing will hold if the body 


is Kept in the curve by a string perpendicular to the 


curve, for the string sustains that part of the weight 
which was sustained by the curve, since the reaction of 
the curve surface is in a line perpendicular to the curve. 


SCHOLIUM. 
227. It is obvious, that the body which moves along 


‘the system of inclined planes must lose a part of its ve- 


locity in passing from one plane to another. By the re- 
solution of motion it will be found that the velocity ac- 
quired by falling through any of the planes, is to the 
velocity lost in passing to the succeeding one, as radius 
is to the versed sine of the angle formed by the two 
planes. Or the velocity with which the body enters 
upon one plane is as the cosine of the angle made by 
the contiguous planes, divided by the velocity which 
the body had when it left the preceding plane. 


Prop. II. 


228. The times of descending two systems of in- 
clined planes similar and similarly situated, are 
in the subduplicate ratio of their lengths. 


Let AB, BC, CD, and a 6, bc, cd be the similar Fig, 2. 


systems of inclined planes, and let T’ be the time of 
yn ABCD, and ¢ the time of descending 
abcd. 


Time along AB : Time along A cx AB: Ac, 


‘Time along a 6: Time along-« 6,=a b : « 8, 


But, on account of the similar triangles AB c, a b @, we have, 


AB: Acmab: af. 


Hence (Euclid, Book v. Prop. 11. 16.) 


Time along AB : Time along ¢ 6=Time along A c : Time along a 6. 


In 


LL OL LL LE EL EE CE CTS er FE pe esigaensanrinanscnanesnuaantannatent 


(A) See Wood’s Principles of Mechanics, p. 58. note; and also Gregory’s Mechanics, vol. is p. 412. where 


-this corollary is demonstrated by the method of fluxions. 


3 : 


“aeory. In the same way it may be shewn, that 
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Time along BC : Time alon 


g bc=Time along c G : Time along 8x, 


Time along CD : Time along cd=Time along GF : Time along xf. 


Then, by Geometry, Sect. III. Theorem VIII. 


Time along AB+-BC-+-CD : Time along ab+-be-+-cd=Time along Ac-+e G+GF : Time along aé + px+nfr 


that is, 


Time along AB+BC+ CD : Time along a6-+-bc-+-cd=Time along AF: Time along af, 


But by Dynamics $ 37, 2. 


Time along AF : Time along ¢f= VAF: V af. 


Therefore, Evciip, B. V. Prop. 11. 


Time along AB+-BC+CD : Time along ab+be+ced=2VAF : Vaf. Q. E.D. 


But by similar triangles, &c. 


VAF : Vaf=VABLBCLCD : Vab-pbc+ed. 


Therefore, 


Time along AB4+-BC+ CD : Time along ab+be+cd=VAB4 BC-+CD : Vab+be-+ed. 


229. Cor. 1. This proposition holds true of curves, 
for the reasons mentioned in Prop. 2. Cor. 1. 

230. Cor. 2. The times of descent along similar arcs 
of a circle are as their radii; for by the preceding co- 
rollary the times arc as the arcs, and the arcs are as the 
radii, therefore the times are as the radii. 


Prop. IV. 


231. An inverted semicycloid is the curve of quick- 
est descent, or the curve along which a body must 
descend in order to move between two points 
not in a vertical line, in the least time pos- 
sible. ; 


Let g FZ be a semicycloid, and A/D’, C’F’ two pa- 
rallel and vertical ordinates at an infinitely small dis- 
tance. Draw the ordinate B’E’ an arithmetical mean 
between the ordinates A’D’ and C’F’, and from F’, E’ 


draw Fv, Fi’ perpendicular to B/F, C/E’. Make 
CT’=a, B/E'=), E’u=c, CB’=m, B/A’an. Then 


since I’E’ may he considercd as a straight linc, 
and since B’C’=F’v, we have (Euclid, B. I. Prop. 
47.) WE! = Vm? and sinceF/v= Eu, FD! = V2 +c. 
Now the velocities at I’ and E’ vary as Va and 7 b, 
and I’E’, E’D’ are the clementary spaces described 
with these velocities; but the times are directly as the 
square root of the spaces, and inversely as the velocities, 


therefore the time of describing F’E’ is pee and 


VALCO 
vb 


the time of describing E’D’ is consequently, 


ao a3 ao an 
Bei i Bie mtolt nor: 
the time of describing FD must be Tipp se 5 


2 2 
But the proposition reqnires that this time should be the 
least possible or a minimum, therefore.taking its fluxion 
and making it equal to o, we have 
21 790 4 2nn 
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Q. E. D. 


But since CA is invariable m-+z is invariable, and 
therefore its fluxion 7 ++ n=, or m==—n and n—=—1, 
therefore by transposing the second number of the 
preceding equation, and substituting these valucs of 
: ..j _ m wai | 
i. and 2, it becomes vara a die ree VoxmLe 
Let us now call the variable absciss g C’=, the or-: 
dinate C’/F’=y and the are g I’=z, then m and x 
are fluxions of x, and F’E’ is the increment of g F or z, 
when y is equal to a, and E'D’ the increment of 
q¥ or x, when y is equal to 6, thorefore by substi- 
tuting these valucs in the preceding equation, we ob- 


a oe ; ahd 
—— = ——, which shews that this quantity is 
oye Vg 

constant, and gives us the following analogy, 2!-: x7: 
=1: /y. Now in tie cycloid /y 1s always 
the chord of the gencrating circle when the dia- 


tain 


meter is y (for by Euclid, Book I. Prop. 47, Book U1. pix. PD 


Prop 8. and Book III. Prop. 35.) AF= VAD x AO, 

and since AO=1 and AD=y, we have AF=/y. 

But since the arc of the cycloid at F is perpendicular 
to the chord AF’, the elementary triangle FEv is simi-’ 
lar to FDO, (for BE is parallel to AO) and conse-- 
quently to AFO (Euclid. B. VI. Prop. 8.), therefore, 

we have FE: FE’ 2’=AO: AF; but FE=x’, Ev=zv, 

AO=1 and AF=»/ y, consequently 2’: x’m1: V/ ¥; 

which coincides with the analogy already obtained, and 

being the property of the cycloid shews that the curve 

of quickest descent is an inverted cycloidal arc. 


Properties of the Cycloid. 


Derrinition.—If a circle NOP be so placed as Fig: 3. | 
Propert'es 
e e f th y= 
roll along that line from D towards A, till the same yay "Mg 


to be in contact with the line AD, and be madc to 


point D of the circle touches the other extremity A,. 
the point D will describe a curve DBA, called. a 
cycloid. 
The line AD is called the base of the cyclord ; the 
line CB, which bisects AD at right angles and meets 
the curve in B, is ealled the ars, and B the verter. 
The citcle NOP is callcd the generating circle. 
JL | _. 232.1. The 
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232. 1. The hase AD is equal to the circumference 


tomymee/ Of the gcnerating cirele, and AC 15 equal to half that 


Fig. 4. 


circumference. 

2. The axis CB is equal to the diameter of the ge- 
nerating circle. 

3. lt from any point G of the cycloid, there be 
drawn a straight line GM parallel to AD, and meet- 
ing the circle BLC in L, the circular are BL is equal 
to the line Gia. 

4. If the points L, B be joined, and a tangent drawa 
to the cycloid at the point G, the tangent will be pa- 
rallel to the chord LB, and the tangent is found by 
joining G, E, for GE is par:llel to LB. 

5. The arc BG of the cycloid is double of the chord 
BL, and the are BA or BD is cgual to twice the 
axis BC. | 

6. 1f the two portions AB, DB of the cycloid in 
fig. 3. he placcd in the inverted position AB, DB (fig. 
4.), and if a string BP equal in length to BA be made 
to coincide with BA, and then be evolved from it, its 
extremity P will deseribe a semicycloid AF’, similar 
and cqual to BA. In the same way the semicycloid 
DF, produced by the evolution of the string BP from 


the semicycloid BD, is cqual and similar to BD and to. 


AF. Therefore, if BP be a pendulum or weight at- 
tached’ to the extremity of a flexible line BP, which 
vibrates between the cycloidal checks BA, BD, its 
extremity D will descmbe a cycloid AFD, equal to 
that which is composed of the two halves BA, BD. 

7» Fhe chord CN is parallel to MP, and MP is per- 
pendicular to the cycloid AFD, at the point P. 

8. Lf Pp be an infinitely small arc, the perpendicu- 
lar to the curve drawn from the points P p will mect at 
M, and P p may be regarded as a circular arc, whose 
radius is MP. An infinitely small cycloidal are at F 
may likewise be considered as a circular are whose ra- 
dius is BF, 

As these properties of the cycloid are demonstrated 
in almost cvery: treatise on mechanics, and as their de- 
monstrations more properly belong to geometry than to 
mechanics, they are purposely omitted to make room 
for more important matter. 


233- Derinirion.—If a body descend from any 


point of a curve, and ascend in the same curve {till its 
velocity is destroyed, the body is said to oscillate in 
that curve, and the time in which this descent and as- 


cent are performed is called the time of an oscillation. 


or vibration. 

234. DEriniTIiox.—A cycloidal pendulum is a pen- 
dulum which oscillates or vibratcs in the arch of a cy- 
cloid. 

235. DeFIniITIon.—Oscillations which are perform- 
ed in equal times are said to be isechronous, 


Pror. V. 


236. The velocity of a cycleidal pendulum BP at 
the point F, varies as the arch which it de- 
scribes. 


The velocity of the pendulum at F is that which it 
would have acquired by falling through EF (Prop. 2. 
and Cor. 3. Prop. 2.), and the velocity of a falling bo- 
a; is as the squarc root of the space which it describes 


aT Onn} 

(Dynamics, § 37.), therefore the velocity of: the pene 
dulum P, when it reaches F, varies as WEF. 
(Gromerry,Scct. LV. Theor. 23. and 8.) FE varies as 
FN? 
ie 


as IN? varies, or, toadopt the notation used in the article 


, and since FC is a constant quantity, FF will vary 


Dywamics, FESVN*, or WFESFN, but the ve- 


locity acquired by falling through EF varics as / FE, 


therefore the velocity of the pendulum at F° varics as- 


FN, that is, as FP, for (Art. 232. N® 5.) I°N is cqual 
tohalf FP. Q. E. D. 


Prop. VI. 


237. If the pendulum begins its oscillation from: 
the point P, the velocity of the pendulum at. 
any point R varies as the sine of a circular: 


arc whose radius is FP, and whose versed sine 
is PR. 


Through F draw p ¥ g parallel to AD, and with a Vig. 4. 


radius cqual to the cycloidal are FP, describe the scmi- 
circle p og. Make pr equal to the are PR of the cy7 
cloid, and through 7 draw rm perpendicular to Birdie 
Through the points P, R draw PE, RT parallel to 
AD, and cutting the generating circle CNF in the 
points N, 5.—By Prop. 4. the velocity at R varies as 
Vie’, that is, as V EF—TY, or since CF is constant, 
as VCF x EY—CFXTY, that is, as /FN*—IFs*. 
For, (Playfair’s Euclid, Book 1. Prop. 47, Book II. 
Prop. 7. and Book II. Prop. 35.) FN’-=CF x EF, 
and FS=CF Xx TF), that is, as /4l'N*—FSq?, that 
is (Art. 232. N° 5.) as /FP7—FR*, But F Pp or 


F m was made equal to FP, and, pr being made 


equal to PR, the remainder Fr must be equal to FR, 
therefore the velocity at R varies as »/ F n?}—Fr’, but 
(Euclid, 447. 1.) r m=/ Frnt _Fr, and 7 7 1s by:con- 


struction cqual to the sine of a circular arc, whose ra- 
dius is FP, and versed sine PR, consequently, the velo- 
city at R varies-as the sinc of that are. Q.E. D. 

238. CornoLLary. ‘The velocity of the pendulum 
at F is to the velocity.of the pendulum at R, as F m: 
rm, for the versed sinc is in this case cqual to radius, 
and thercforc the corresponding are must. be a quadrant 
whose sine is also cqual to radius or F m.. 


Prop. VU. 


239. The time in which the 
one complete oscillation from P to O, is equal 
to the time in which a body would describe the 
semicircle po g, uniformly with the velocity 
which the pendulum acquires at the point F, 


Take any infinitely small are RV, and making rv 
equal to it, draw wo parallel to rm, and mn tor v. 
Now, by the last proposition, and by Dynamics, Art. 
28.3 the velocity with which RV is described is to the 
velocity with which a 0 is described as r m is to F mM, 


that 


Theer 


But —-— 


pendulum performs pig. 4. | 


| 


j 


f 
‘ 


‘heory. 
a 


MECHANICS. 
and L, / their respective lengths, we have by this co- Theory. 
rollary T : t= L, ; afi, and Tx //=—tx /L; hence “v7 


RV mo 272 mo 
that is as ——: ——-, or as——: ——, form an=ro=RVv. 
rm Em rm Fm 


But in the similar triangles I'm r, mo, Fin: rm=mo 
mn mo 


1m nN, consequently ——- =F, therefore the velocity 


with which RV is described is equal to the velocity 
with which mo is*described, and the times in which 
these equal spaces are described must likewise be equal. 
The same thing may be demonstrated of all the other 
corresponding arcs of the cycloid and circle, and there- 
fore it follows that the time in which the pendulum per- 
forms one complete oscillation is cqual to the time in 
which the semicircle p o q is uniformly described with 
the velocity acquired at F. 


Prop. VIII. 

240. The time in which a cycloidal pendulum 
performs a complete oscillation is to the time 
in which a body would fall freely through the 
axis of the cycloid, as the circumference of a 
circle is to its diameter. 


Since FP=2FN, and since the velocity acqnired by 
falling down NF is equal to the velocity acquired by 
falling down PF, the body, if. it continued to move 
uniformly with this velocity, would describe a space 
equal to 2PF (Dynamics, § 37. N° 6.) in the same 
time that it would descend NF or CF (Art. 219.). 
Calling T therefore the time of an oscillation, and ¢ the 
time of descent along the axis, we have, by the preced- 
ing proposition, 


T=time along p 0 q, with the veloeity at F, 


and by the preceding paragraph, 
t=time along F p, with the same velocity ; thercfore 


T :: t=time along p og with velocity at V: time along 
F p with the same velocity ; that is, T: t=pog: Fp 
=2 pogq:2¥F p=the circumference of a circle : its di- 
amcter. 

241. Cor. 1. The oscillations in a cycloid are 
isochronous, that is, they are performed in equal times 
whatever be the size of the arc which the pendulum 
describes. For the time of an oscillation has a con- 
stant ratio to the time of descent along the axis, and is 
therefore an invariable quantity. | 

242. Cor. 2. The oscillations in a small circular arc 
whose radius is BF, and in an equal arc of the cycloid, 
being isochronous (Art. 232. N°8.), the time of an oscil- 
lation in a small circular arc will also be to the time of 
descent along the axis, as the circumference of a cir- 
cle is to its diameter. — 

243. Cor. 3. Since the length BF of the pendulum 
is double of the axis CF, the time of an oscillation in a 
cycloid or smal] circular arc varies as the time of de- 
scending along CF, half the length of the pendulum, 
the force of gravity being constant. But the time of 
descent along CF varies as ,/CF, therefore the time 
of an oscillation in a small circular or cycloidal arc 
varies as the square root of half the length of the pen- 
dulum, or as the square root of its whole length. If T, ¢ 


therefore be the times of oscillations of two pendulums, 


palXVvh Tx v! Fa: VL 

. Jt : A ic JL 2, Sima ay ? 

‘xvi ee 
/ > oat at from which we may find the time in which 
a pendulum of any length will vibrate ; a pendulum of 
39-2 inches vibrating in one second. 

244. Cor. 4. When the force of gravity varies, 
which it does in going from the poles to the equator, 
the time of an oscillation is directly as the square root 
of the length of the pendulum, and inversely as the 
square root of the force of gravity. The time of an 
oscillation varies as the time of descent along half the 
length of the pendulum, and the time of descent 


and L = 


e / $ e ¥ 
through any space varics as ——, where s is the space “e- 
8 
e ° e 
scribed and g¢ the force of gravity; but in the present 
L | 
case § =-—; therefore by substitution, the time of 


descent along half the length of the pendulum, or the 


ry « e e Ly L, 
time of an oscillation, varies as v3 , or as ¥ . 
& & 

ds | fl owe 
Hence T: rv ah from which it is easy to de- 


_ vB v8 
duce equations similar to those given in the preceeding 
corollary. 

245. Cor. 5. Since Ta 


gx T/L; and if 


the time of oscillation is 1 second, we have /g=4/L, 
or g==L, that is, the force of gravity in different lati- 
tudes varics as the length of a pendulum that vibrates 
seconds. 

246. Cor. 6. The number of oscillations which a 
pendulum makes in a given time, and in a given la- 
titude, are in the inverse subduplicate ratio of its length. 
The number of oscillations 2 made in a given time 
are evidently in the inverse ratio of ¢, the time of each 


oscillation ; that is na but by Corollary 3. t= 


m. a . ‘ ey 
//, therefore np and /= a from which it 1s 


easy to find the length of a pendulum which will vibrate 
any number of times in a given timc, or the number of 
vibrations which a pendulum of a given length will per- 
form in a given time, 


Pror. IX. 


2447. To find the space through which a heavy 
body will fall in one second by the force of gra- 


vity. 


Since by Proposition 8. the time of an oscillation is 
to the time along half the length of the pendulum as 
3-141 59 is to 1, and since the spaces are as the squares 
of the times, the spaces described by a heavy body in 
the time of an oscillation will be to half the length of 


the pendulum as 3.141 59° is to 1. Now it appears 
from the experiments of Mr Whitchurst, that the length 
of a pendulum which vibrates seconds at London at 


113 feet above the level of the sea, in a temperature of 
L 2 60 


83 


34 
Theory. 60° of Fahrenheit, and when the barometer is 30 inehcs, 
Exon © cole 
Cee 2 | 
19.5598 X 3-141 59]’= 16.087 feet the space required. 
‘Lhe methods of determining the centre of oscillation, 
gyration, and pereussion, properly belong to this chap- 
ter, but they have been already given in the artiele 
RotTATION, to whieh we must refer the rcader who 
wishes to prosecute the subject. 


is 39.1196 inehes; henee 1? : 3-141 59)? = 


Cuar. VI. On the Collision or Impulston of Bedies. 


248. Der. 1. When a bedy moving with a cer- 
tain veloeity strikes another body, either at rest or 
in motion, the oue is said to impinge against, er to im- 
pell the other. This efleet has been distinguished by 
the names collision, impulsion or impulse, percussion, 
and impaet. 

249. Der. 2. The collision or impulsion of two 
bodies. is said to be dérect when the bodies move in the 
same straight line, or when the point in whieh they 
strike eaeh other is in the straight linc which joins their 
centres of gravity. When this is not the case, the im- 
pulse is said to be oblique. 

250. Der. 3. <A hard hody is one whieh is not sus- 
ceptible of compression by any finite force. An elastic 
body is one susceptible of compression, whieh reeovers 
its figure with a force equal to that which compresses it. 
A soft body is one which does not recover its form 
after compression. ‘There docs not exist in nature any 
body which is either perfectly hard, perfectly clastic or 
perfectly soft. Every body with which we are ac- 
quainted possesses elasticity in some degrce or other. 
Diamond, crystal, agate, &e. though among the hard- 
est bodies, are highly elastic ; and even elay itself will 
in some degree recover its figure after compression. It 
is neeessary, however, to consider bedies as hard, soft 
or elastie, in order to obtain the limits between which 
the required results must be contained. 

251. Der.4. The mass of a body is the sum of the 
material particles of whieh it is composed; and the 
momentum, or moving force, or quantity of motion of any 
body, is the product arising from multiplying its mass 
by its veloeity. 


Prop. I. 


252. Two hard bodies B, B’ with velocities V, V’ 
striking each other perpendicularly, will be at 
rest after impulse, if their velocities are inverse- 
ly as their masses. 


1. When the two bodies are equal, their velocities 
must be equal in the case of an equilibrium after im- 
pulse, and therefore B: B/=V’: V, or BV=B’'V’ ; 
for if they are not at rest after impulse, the one must 
carry the other along with it: But as their masses and 
velocitics are equal, there can be no reason why the one 
should earry the other along with it. 

2. If the one body is double of the other, or B= 2B’, 
we should have V’=2V'. Now instead of B we may sub- 
stitute two bodies equal to B’, and instead of V’ we may 
substitute two veloeities equal to V, with whieh the 
bodies B’ may be conceived to move 5 consequently we 
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have 2B’ x V=B' x 2V, or B’: gee: 2V5but2V 7 
is the velocity of B’, and V_ is the velocity of 2 B’, 
therefore when one body is double of the other, they 
will remain at rest when the masses of the bodies are in- 
versely as their veloeities. 

In the same way the proposition may be demonstrated 
when the bodies are to one another in any commen- 
surable proportion. 


Pror. II. 


263. To find the common velocity v of two hard 
bodies B, B’ whose velocities are V, V’, after 
striking each other perpendicularly. 


If the bodics have not equal quantities of motion they 
cannot be in eguilibrio after impulse. ‘The one will 
carry the other along with it, and in eonsequenee of 
their hardness, they will remaim in contact, and move 
with a common velocity 2. 

1. In order to find this, let us first suppose B’ to be at 
rest and to be struck by B in motion. ‘The quantity of 
motion which exists in B before impulse is BV, and as 
this is divided between the two bodies after impulse, it 
must be eqnal to the quantity of motion after impulse: 
But v x B + B’ is the quantity of metion after impulse, 

~<a P BV 
therefore v ¥ B+ B=BV, and ‘=r 

2. Let us now suppose that both the bodies are 
in motion in the same direction that B follows B’. 
In order that B may impel B’, we must have V greater 
than V’. Now we may eoneeive both the bodies pla- 
ced upon a plane moving with the veloeity V’. ‘The 
body 8’, therefore, whose velocity is VW’ equal to that 
of the plane, will be at rest upon the planc, while the 
velocity of B with regard to b’ or the plane, will be 
V—V’'; eonsequently, the bodies are in the same eir- 
eumstances as if B’ were at rest, and B moving with 
the velceity VW—V’. Therefore, by the last ease, we 
have the commen veloeity of the bodics in the move- 


V—BV’ 
B+B 
velocity of the plane, we shall have v, or the absolute 
BV+B'V! 

B+ B’ 
Henee the quantity of motion, after impact, is equal to 
the sum of the quantities of motion before impact. 

3. If the impinging bodies mutually approach 
each othcr, we may coneeive, as before, that the body 
B' is at rest upon a plane which moves with. a veloeity 
V‘ in an opposite direetion to V’, and that B moves on 
this plane with the velocity V +. V’. Then, by Case 1. 
BV + BV’ 

B+ B’ 
after impulse; and adding to this V’, or the velocity 
of the plane, we shall have v, or the absolute veloeity — 
BV—B’V’ 

B+ 


able plane ; and by adding to this V’, the 


velocity of the bodies after impulse, # == 


will be the common velocity upon the plane 


of the bodies after impact, v= Hence the 


YY. 
quantity of motion after impaet is equal to the differ- 
ence of the quantities of motion before impact. It is 
obvious that v is positive or negative, aecording as BV 
is greater or less than B/V’, so that when BV is great- 
er than B’V’, the bodics will move in the direction of 


B’s 


1eory, 
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seorv, B’s motion; and When BY is less than BV’, the bo- hard bodies. But by the force of restitution, equal Theory. 
—=— dics will move in the direetion of A’s motion. to that of compression, the bodies begin to recover —~—~— 


254. All the three formulz which we have given, 
may be comprehended in the following general formu- 
BV-EBV s ti: 
la, v= =e? for when B’ is at rest, V’=o, and 
the formula assumes the form whieh it has in Case 1. 
255. Con. 1. If B=B’, and the bodies mutually 
li other, the equation in Case 3. becomes 
, 


, or the bodies will move in the direction 


of the quickest body, with a velocity equal to one half 
of the difference of their velocities. 
256. Cor. 2. If V=V’, and the bodies move in the 
same direction, the last formula will become v= 
, 
i agcie 
B+B 
impulsion, the one body merely following the other 
in contact with it. When the bodies mutually ap- 
proach each other, and when V=V’, we have v=V 


B— B’ 


or v=V ; for in this case there can be no 


TRLB" 

257. Cor. 3. When the bodies move in the same di- 
; BV+BW |. 

rection, we have, by Casc 2. v= “S10 Now the 
— BYR 
velocity gained by B’ is evidently v—V’, a. 
BV—BV' voile: tine aac. ie Came 
desks’ hence B-+-B’: B=V—V’: BaB? 


but this last term is the velocity gained hy 8, and 
V—V’ is the relative veloeity of the two bodies. 
Therefore, 7x the zmpact of two hard bodies moving in 
the same dircctton, B4-B': B as the relative velocity 
of the two bodies is to the velocity gained by B'. It is 
obvious also that the velocity lost by B is V—v=m 


BV+B/V' B/V—B’'V' 
a ee ,. = 
BB or rR > hence B-+-B’: B 
VW RIvi 
V—V': aE = ; but this last term is the veloeity 


lost by B, and V—V" is the relative velocity of the bo+ 
dies, therefore 2 the impact of two hard bodies 
B+ 3B’: B’ as their relative velocity ts to the velocity 
lost by B. The same thing may be shewn when the 


bodies move in opposite directions, in which case their 


relative velocity is V-+-V’. 


Prop. ITI, 


258. To determine the velocities of two elastic: 


bodies after impulse. 


If an elastie body strikes a hard and immoveable 
plane, it will, at the instant of collision, be compressed 
at the place of contact. But as the clastic body in- 


Stantaneously endeavours to reeover its figure, and as: 


this foree of restitution is equal and opposite to the 
force of compression, it will move backwards from the 
plane in the same direction in which it advanced. —If 
two elastic bodies, with equal momenta, impinge a- 


gainst each other, the effect of their mutual compres- 


sion 13 to destroy their relative velocity, and make 
them move with a common velocity, as in the case of 


their ficure,—the parts in contact serve mutually as 
points of support, and the bodies reeede from each 
other. Now, before the foree of restitution began to 
exert itself, the bodies had a tendeney to move in ore 
direction with a common momentum; therefore, the 
body whose effort to recover its figure was in the same 
direction with that of the common momentum, wall 
move on in that direction, with a momentum or moving 
foree eqnal to the sum of the force of restitution and 
the common momentum; while the other body, whose 
effort to recover from compression is in a direetion op- 
posite to that of the common momentum, will move 
with a momentum equal to the diflerence between its 
foree of restitution and the common momentum, and’ 
in the direction of the greatest of these momenta: Af- 
ter impulse, therefore, it either moves in the direction 
opposite. to that of the common momentum, or its mo- 
tion in the same direction as that of the common mo- 
mentum is diminished, or it is stopped altogether, ac-. 
cording as the force of restitution is greater, less, or 
equal to the common momentum. 

259. In order to apply these preliminary observa- 
tions, let us adopt the notation in the two preeeding 
propositions, and let v be the common velocity whieli 
the bodies would have reeeived after impulse, if they 
had been hard, and v’, v’ the velocities which the clas- 
tic bodies B, B’ receive after impact. 

260. 1. If B follows B’, then V is greater than V’, 
and when B has reached B’, they are both compressed 
at the point of impaet. Hence, sinec v is the common 
velocity with which they would advance if the force of 
restitution were not exerted, we have V—v=zthe velocity 
lost by B, and v—V'= the velocity gained byB’ in conse- 
quenee of eompression.—But, when the bodies strive to 
recover their form by the force of restitution, the body B 
will move backwards in censequence of this forec, whilc 
B’ will move onward in its former direction with an aeee-. 
lerated velocity. Hence, from the foree of restitution, B 
will again lose the velocity V—v, and B’ will, a second 
time, gain the velocity v-—V! ; consequently, the whole 
velocity lost by B is 2V—2v, and the whole velocity 
gained by B’ is 2v—-2V'’. Now, subtracting this loss 
from the original velocity of B, we have V—2V—2v, 
for the velocity of B after impact, and adding the ve- 
locity gained by B to its original velocity, we have 
Vi42v—2V' for the velocity of: B’. after impact ; 
hence we have 


v= V—2V—20=20—-V 
v= Vi 4 20—2V'=v—V. 
Now, substituting in these equations, the value of v as 
found. in Case 2. Prop. 2. we obtain 
is +2B/V" 
B+-B’ 
eee 7-08™ 
= B-+-B’ 
261. 2. When the bodies move in opposite directions 


or mutually approach each other, the body A is in. pre- 


cisely the same circumstances as in the preceding a bg 
ut. 
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Theory. but the body B’ loses a part of its velocity equal to 


20+2V'—V"', Hence we have, by the same reasoning 
that was employcd in the preceding case, 
: vis2v—V! 
w=204.V', 
and by substituting instead of v its valuc, as determined 
‘in Case 3. Prop. 2. or by merely changing the sign of 
V’ in the two last equations in the preceding corollary, 
we obtain the two following cquations, which will an- 
-swer for both cases, by using the upper sign when the 
“bodies move in the same direction, and the under sign 
‘when they move in opposite dircctions. 


BV—BV=#2 BV’ 


Ld 


_=EBV'SEB'V' 4 2BV 
—— ie 


Trom “the preceding equation the following corol- 
‘Jaries may be deduced. | 
262. Cor. 1. The velocity gained by the body that 
is struck, and the velocity lost by the impinging body, 
are twice as great in elastic as they are in hard bodies; 
for in hard bodies the velocities gained and lost were 
v——V’, and V—v; whercas in elastic bodies the velo- 
‘cities gained and lost were 2v——2V!, and 2V—2 2. 
263. Cor. 2. If one of the bodies, suppose B’, zs at 
rest, its velocity V’=o, and the preceding equation 
becomes 
_VB—VB’ , 2VB 
E20 2. ~ eee, 


264. Cor. 3. If one of tlic bodies BY is at rest, and 
their masses equal, we have B=B’ and V’=o, by sub- 
stituting which in the preceding formule, we obtain 
v'xzo, and u’=V; that is, the impinging body B re- 
mains at rest after impact, and the body B’ that is 
struck when at rest moves on with the velocity of the 
body B that struck it, so that there is a complete trans- 
fer of B’s velocity to B’. | 

265. Cor. 4. If B’ is at rest and B greater than B’, 
both the bodies will move forward in the direction of 
B’s motion; for it is obvious from the equations in 
Cor. 2. that when B is greater than B’, v’, and v" are 
both positive. | 

266. Cor. 5. If B’ is at rest, and B less than B’, 
the impinging body B will return backwards, and the 
hody B’ which is struck will move forward im the direc- 
tion in which B moved before the stroke. For it is 
evident that when B is less than BY’, v’ is negative, and 
vu" positive. 

267. Cor. 6. If both the bodies move in the same di- 
rection, the body B’ that is struck will after impact 
move with greater velocity than it had before it. This 
is obvious from the formula in Casc 1. ef this proposi- 
tion. 

268. Cor. 7. If the bodies move in the same direc- 
tion, and if B=B’, there will at the moment of impact 
be a mutual transfer of velocities, that is, B will move 
on with B’s velocity, and B’ will move on with B’s 
velocity. For in the formule in Case 1. when B=B, 
we have v'==V’ and v’/=V. 

269. Cor. 8. When the bodies move in opposite di- 
prections, or mutually approach other, and when B==B! 
aes 


a 


and V==V’, both the bodies will recotl or move back- zy, | 
wards after impact with the same velocities which they —“-~— 


had before impact. For in the formule in Case 2. with 
the inferior signs, when B=B’ and V=V’, we have 
a’==—V and v= VV". 
270. Cor. g. If the bodies move in opposite direc- 
/ 


tions, and VV’, we have v’ =VXS and 7 


3 B—B’ 

B-+-B'" 
or if onc of the impinging bodies is thrice as great as 
the other, the greatest will be stopped, and the smallest 
will recoil with a velocity double of that which it had 
beforc impact. For since B= 3 B’, by substituting this 
value of B in the preceding equations, we obtain v'=o, 
and o/=2 V. 

241. Cor. 10. If the impinging bodies move in op- 
posite directions, and if B=B’, they will both recoil 
after a mutual exchange of velocities. For when 
B=B’, we have v'=—V’, and v"=V. 

272. Cor. 11. When the bodies move in opposite 
directions, the body which is struck, and the body 
which strikes it, will stop, continue their motion, or 
return backwards, Leonie as BV—B’V is equal to, 
or greater or less than 2 B’V’. 

273. Cor. 12. The relative velocity of the bodics 
after impact, is equal to their relative velocity before 
impact, or, which is the same thing, at equal instants be- 
fore and after impact, the distance of the bodies from 
each other is the same. For in the different cases we 
have == 2v0+Vi v'=27>-V'. But the relative ve- 
locity before impact is in the different cases Vq-V’, and 
the relative velocity after impact is 2/—e’= Va_V". 

274. Cor. 13. By reasoning similar to that which 
was employed in Prop. 2. Cor. 3. it may be shewn that 
B-+B’: 2B as their relative velocity before impact is 
to the velocity gained by B’ in the direction of B’s mo- 
tion; and B+B’: 2 B’ as their rclative velocity before 
impact is to the velocity lost by B in the direction of 
A’s motion. 

275. Cor. 14. This vzs viva, or the sum of the pro- 
ducts of cach body multiplied by the square of its ye- 
locity, is the same before and after impact, that is, 
B v? +B’v’?=BV*+B/V", From the formule at the 
end of Case 2. we obtain 


_BOBEXBVERV? | 


—V*% Hence it is obvious, that if B==3 BY, 


Bv? - nd 
B-+ 8’? 
BB’ x BVLBVE 
Biv nig Ee eae theirsumBv” x B'u' 


B+ BP 
_B—BEXBVIEBV"+ 4BB x BV? BV _ 
| B--Bi =. 
BVEBV" x BOB" 4 4 BBY 
“B+R? | 


_ 276. Cor. 15. If several equal elastic bodies B, B”. 
B”, B’”, &c. are in contact, and placcd in the same 
straight line, and if another elastic body 6 of the same 
magnitude impinges against B, they «will remain at 
rest, except the last body B’”, which will move on 
with the velocity of 8. By Art. 264. B will transfer 

to 


— BY? +B Vr, 
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veers, to B” ali its velocity, and therefore B will be at rest, 

~~~ jn the same way B” will transfer to B’’ all its velocity, 
and B” will remain at rest, and so on with the rest ; 
but when the last body b’” is set in motion, there is 
no-other body to which its velocity ean be transferred, 
wid therefore it will move on with the velocity which 
it reecived from B’”, that is, with the velocity of 4. 

274. Cor. 16. If the bedics decrease in size from 
B to B""’, they will all move in the direction of the 
impingiag body 6, and the velocity communicated to 
eaeh body will be greater than that which is communi- 
cated to the preceding hody. 

278. Cor.17: Ifthe bodies increase in magnitude, 
they will all reeoil, or move in a direction opposite to 
that of 6, cxeeptmg the last, and the velocity commu- 
nicated to cach body will be less than that which is 
cominunicated to the preceding bedy. 


Prop. LV. 


279: To determine the velocities of two imperfect- 
ly elastic bodies after impulse, the force of com- 
pression being in‘a given ‘ratio to the force of 
restitution or ‘elasticity. 


Let B, B’ be the two bodies, V, V’ their velocities 
before impact, v’, v their velocities after impact; and 
1: nas the foree of compression is to that of restitu- 
tion. It-is cvident from Case.1. Prop. 8. that in con- 
sequence of the foree of compression alone we have, 


V—v=veloeity lost by B- 


. ; from compressioa:.- 
w—V'=velocity gained by. B’ { p : 


But the velocity which B loses and B’ gains by the 
force of compression will be to the velocity whieh B 
loses and B’ gains by:the foree.of restitution or elasti- 
city as I: 73 hence 


I: 2=V—v: nV—anz, the velocity iost by B) fiom cla- 
li vozv—-V': nven V!’ thevelocity gainedhby B 4 stieity. 


therefore hy-adding together the two pertions of ve- 
locity lost by B, and also those gained by B’, we ob- 
tain 
14-n V—1-}n v, the whole velocity lost by B, 
I-+n v-—~1--nV’, the whole velocity-gained by B- 


Hence: by subtracting the velocity-lost by B in conse- 
quence of collision from its velocity before impact, we 
shall have v! or the velocity of B after impaet, and by 
adding the veloeity gained-by BY’ after collision to its 
velocity before impact, we shall find v" or thevelocity 
of B’ after impact, thus: [ 


v=V—1-+-nV—1- nu the velocity of B after impact. 
v= Vi +1 4+ nv—1—nV' the velocity of Bafter impact. 
Now by substituting in the place of v its value as de-. 
termined in Case 2. Prop. 2. we obtain - 
I-b2 x BV—BV' 

B+ B! d 
I-+7 x BV—BV' 


a Ot 


B+B : 


280. Cor. 1. Hence by converting the preceding 


v—V— 


va V+ 


‘) 
equation into anal gies, B-LB:1 7% B as the relative Theory. 
velocity of the Lodies before impact is to the velocity 
gained by B’ in the direction of B’s motion; and 
B-+-B’: 1-4-2 x B’ as the relative velocity of the bodies. 
before impact is to the velocity lost by B- 

281. Cor. 2. The relative velocity before impact is. 
to the relative velocity after impact as the force of com- 
pression is to the foree of restitution, or as 1: 7. 

The relative velocity after impact is v’—v’, or tak- 
iug the preceding values of these quantities e/—vu'=V' 


1 +2% BV—BV| v ra BV BV 

Co pap a os 
Wer i-+-n BBY xV—V! 
B-+B! : 

have va W/V EVV en V—Wanx V—V 


\ (ae 


dividing by B+ B’ we 


== the relative velocity after inypact: But the relative - 
velocity before impact is V—YV’, and V—V!: 2 x: 
V—Wat1:2. Q. 1. D. The quantity VW has evident- 
ly the negative sign when the bodies move in opposite 
directions. : 

282. Cor. 3. Hence from the velocities before and 
after impact we may determine the force of restitution 
or.clasticity. 


Props Ve. 
283. To find the velocity of a body, and the di- 
rection in which it moves after impinging upon 
a hard and immoveable plane. 


283. Case..1. When the impinging body ts perfectly when the- 
hard. Vet AB be the hard and-- immoveable. plane, body is per-’- 
and let the impinging body move towards AB in the fectly hard.~ 
direction CD,: and with a velocity represented by CD. Ce ae 
Then the veloeity CD may be resolved into the two 
velocities, CM, MD, or MD, FD; :CM DF being a 
parallclogram.. Bat the part of the velocity FD, 
which earries the body in adine perpendicular to the 
plane, is completely destroyed by: impact, while the 
other part of the velocity. MD, which carries the-body’ 
in a line parallel to the plane, will not be affected by 
the collision, therefore the body will, after impact, 
move along the plane with the:velocity MD. Now, 

CD : MD=radius: cos..<<.CDM, therefore since MD 
—CF the sine of the angle of incidence CDF, the ve-- 
locity before impact 1s to the velocity after impact, as 
radius ts to the sine of the angle yo incidence ; and since 
AM=CD—MD, the velocity. before impact is to the 
velocity lost by impact, asradiits 1s: to the versed sine 
of the complement of the angle of incidence. - . 

289. Case 2. When the impinging body is perfectly When the 
elastic. et the body move in the direction CD with body is per-” 
a velocity represented by CD, which, as formerly, may — elas-~- 
be resolved to MD, FD. he part of the velocity“ 

MD remains.after impact, and tends to carry the body 
parallel to the plane. ‘The other part. of: the: velocity 
ED is destroyed by compressiou ; but the force of resti- 
tution or elasticity will generate a velocity equal to 
FD, but in the opposite direetion DF. Cousequently 
the impinging body after impact 1s solicited by two ve- 
loeities, one of which would earry it uniformly from D 
to F in the same time that the other would carry it uni- 


formly from M to D, or from D to N; the body will, | 
| therefore = 


88 


When the 


body is im- elastic, 
perfeetly 


elastic. 
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Theory. therefore, move along D¥, the diagonal of the paral- 


lelogram DFEN, which is equal to the parallelogram 
DYCM. Hence the angle CDF is equal to the angle 
DP, therefore, when av elastie body wnprnges oblique- 
ly against an tnnioveable plane, it will be reflected from 
the plane, so that the angle of reflexion ts equal to the 
angle of incidence. Since CD, DE are equal spaces 
described in equal times, the velocity of the body after 
impact will be equal to its velocity before impact. 
286. Casx 3. When thezimpinging body is 1mperfeectly 
In DF take a point 2, -so that DF is to D 2 
as the force of compression is to the force of restitution 
or elasticity, and having drawn 2 ¢ parallel to DB, and 
meeting NE in e, join Dee; then, if the impinging bo- 
dy approach the plane in the direction CD, with a ve- 
locity represented by CD, De will be the direction in 
which it will move after impact. Immediately after 
compression, the velocity DF is destroyed as in the last 
case, wlule the velocity MD tends to carry the body 
parallel to the plane. But, by the force of restitution, 
the body would be .carried tuiformly along D 7, per- 
peudicular to the plane, while, by the velocity MD= 
DN—wm e, it would be carricd in the same time along 
mt e, consequently, by means of these two velocities, the 
body will describe Dc, the -diagonal of the parallelo- 
gran DaeN. The velocity, therefore, before impact 
is to the velocity after impact as DC : De, or as 
DE: De, or as sin. De F, sin. Die, or assin. Dem: 
sm. Die, or as su. FD ec: sin. FD. ~=Now, by pro- 
ducing De so as to meet the line CE produced in G, 
we have, on account of the parallels FE, ae, Dm: DF 
=me:FG3 but, FD being radius, FE. is the tangent 
of FDI, or FDG the angle of incideace, and FDG is 
the tangeut of the angle of reflexion FDG: Therefore 
Dm: DF=tang. CDF: tang. <FDG. Conse- 
.quently, when an rmperfect?y elastie body ampruges a- 
gutnst a plane, it will be reflected in such a manner that 


the tangent of the angle of reficxion ts to the tangent of 


the angle of incidence, as the force of compression 7s to 
the force of restitution or elasticity ; and the velocity be- 
Sore ineidence will be to the velocity after reflexion, as 
the sine of the angle of reflexion-is to the sine of the 
angle of inctdenee. 


ScHOLIUM. 


237. When the surface against which the body im- 
pinges is curved, we must conceive a plauc touching the 
surface at the place of incidence, and then apply thie 
rules im the preccding proposition. The doctrine of 
the oblique collision of bodics is of great use both in 
acoustics and optics, where the material particles 
which suffer reflexion are regarded as perfectly elus- 
tue bodies, 


Prov. VI, 


288. To find the point of an immoveable plane 
which an elastic body moving from a given 
place must strike, in order that it may, after re- 
flexion, either from one or two planes, im- 
pinge against another body whose position is 
given. 


289. Casr 1. When there is only one reflexion. Let 
C be the place from which the impinging body is to 


2 


move, and let E be the body which is to be struck af- yy, 


ter reflexion from the plane AB. 
CH. perpendicular to AB, continne it towards C till 
HG=CH, and join G, E by the line GDE ; the point 
D where this line cuts the plane, is the place against 
which the body at C must impinge in order that, after 
reflexion, it may strike the body at IX. The triangles 
CDH, HDGarcequiangular, because two sides and.one 
augle ofeach are respeetively equal, therefore the angles 
DCH, DGI are equal. But on account of the parallels 
FD, CG the angle EDF =DGC=DCH, and DCH= 
FDC, therefore the angle of incidenee FOC=FDE 
the angle of reflexion; consequently by Prop. 4. a 
body moving from C and impinging on the plane at D 
will, after reflexion, move in the line DE, and strike 
the body at E. 

290. Case 2. When there are two reflexions. 
AB, BL, be the two immoveable planes, C the place 
from which the impinging body is to move, and F the 
body which it is to strike after reflexion from the two 
planes, it is required to find the point of impact D. 
Draw CHG perpendicular to AB, so that WG=CH. 
Through G draw GMN parallel to AB, cutting LB 
produced in M, and make GM=MN, Join N, F, 
aud from the pot E, where NF cuts the plane BL, 
draw EG, joining the points EG: the point D will be 
the point of the plane, against which the body at C 
must impinge, in order to strike the body at F. By 
reasoning as im the preceding case, it may be shewn 
that the angie CDH=EDB, therefore DE will be the 
path of the body after the first reflexion. Now, the 
triangles GEM, EDIIN are cquiancular, beeause GM 
=MN, and the angles at M right, therefore DEB= 
FEL, that is, the body after reflexion at E. will strike 
the body placed at F. 


Prop. VII. 


291. ‘To determine the motions of two spherical 
bodies which impinge obliquely upon each other, 
when their motion, quantities of matter, and 
Yadul, are given. 


‘Let A, B be the two bodies, and Iect CA, DB be Fig. 93 


‘the-directions in which they move before impact, and 


Jct these lines represent their respceetive velocities. Join 
A, B the centres of the bodies, aud produce it hothk 
ways to K and J. Draw LM perpendicular to IK, 
and it will touch the bodies at the point of impaet. 
Now, the velecity CA may be resolved into the two 
velocities CI, TA, and the velocity DB into the velo- 
cities DK, KB, but CA and DB are given, and also 


the angles CAT, DBK, consequently CI and LA, and 


Dik and KB may be found. ‘The velocities CI, DK, 
which are parallel to the plane, will not be altcred by 
collision, therefore EA, KB are the velocities with 
which the bodies directly impinge upon each other, 
consequently their effects or the velocities: after impact 
may be found from Prop. 3.3 let these velocitics be re- 
preseuted by AN, BP. Take AF=CI and BH=DM, 
and having completed the parallelograms AFON, 
BPQH, draw the diagonals AO, QB. Then, since 
the body A is carried parallel to the line LM with a 
velocity CImAF, and from the line LM by the velo- 
city AN, it will deseribe AO, the diagonal of the pa- 

rallclogram 


ie ory. 


From C let fall —}~—— 


Let Fig. §. 


MoE 
nneoty. vallelogram NF; and for the same reason the body 
yee }3 will describe the diagonal BQ of the parailelograin 
PH. , 

292. Conottary. Lf A=B, and if the body which 
is struck moves in a given direetion and with a given 
veloeity after impact, the dircetion of tue impinging 
body, and the veloeity of its inotion, may be easily 

ro. found. Let the body D impinge against the cgual 

body C, and let CB be the dircetion im which C moves 

after impact, it is required te find the direction in 

whieh D will move. Draw Dc, touching the ball C 

at c, the place where the ball D impinges; produce 

BC to E, and through e draw Ac F perpendicular to 

EB, aud complete the rectangle FE. .the force ) ec 

may be resolved into the forees ¥. c,e F, of which Ke 

is employed to move the bali C in the direction CB 

| and with the velocity Me; but the force c¢ F has no 

share in the impulse, and is wholly employed in making 

the body D move in the direction CA, and with the 
velocity CI’, 


SCHOLIUM. 


293- In the preceding proposition, we have endea- 
‘aof voured to give a short and perspicuous view of the com- 
jalsion mon theory of impulsion. The limits of this article 
pst will uot permit us to enter upon those interesting specu- 
, lations to whieh: this subject lias given rise; but those 
och pre- who are anxious to pursue them will find ample assist- 
(bodies ance in tlie article LarpuLsion, in tle Supplement to 
Hi com- the last edition of this work, where Dr Robison bas 
inte. treated the subject with his usual ability. Tt may be 


| hemati- 
‘sontact. proper lowever to remark, that all the plienomena of 


| pheno- 


forces which prevent the particles of matter from coming 
into mathematieal contact. ‘The body whiel: is struck, 
| iu the ease of collision, is put in motion by tle mutual 
| repulsion of the material particles at the point of impaet, 
while the velocity of the impinging body is diminished 
by the same cause. Hence we see the absurdity of re- 
fernug all motion to impulse, or of attempting to ac- 
count for the phenomena of gravitation, electricity, and 
magnetism by the intervention of any visible fluid. 
Even if the supposition that such a medium exists were 
not gratuitous, it would be impossible to shew that its 


are in contact with the particles of the kody to whieh 
| that impulse is communicated. , 
; 1Geor- 294. A physico-mathematical theory of pereussion, in 
’ Pe which the impinging bodies ure eonsidcred as imper- 
Nake, GeGLLY elastic, has been lately given by Don Georges 
bryof Jnan, in his Examen Maritimo, a Spanish work whieh 
‘-ussion. has been translated with additions by M. L’Eveque, un- 
der the title of Lxamen maritime, theorique et pratique, 
ou Traite de meeanique, applique a la construetion, et a 
la manwuvre des vaisseaux et autres batimens. ‘This 
theory has been embraced by many eminent Freneli 
plulosophers, and may be seen in Prony’s Architeeture 
Hydraulique, vol.i. p. 208, and in Gregory’s Mechanies, 
vol. i. p. 291. We shall endeavour, under the article 
PERCUSSION, to give a short account of this interest- 
ing theory, which has been found to accord with the 
most accurate experiments. 

29s. In some eases of collision the results of experi- 
ments are rather at variance with those of theory, in 
consequence of the communication of miction not being 


VoL. XUT. Part I,” | si 


inipulse as well as pressure, are owing to the existeuee of 


particles, by means of which the impulse is conveyed, 


| &9 
exaetly instantaneous, “ Sf an ivory ball (says Mr Theory. 
Leslie) strikes against another of equal weiglit, there =-~—=~ 
should, according to the common theory, be an exact 

transfer of motion. But if the velocity of the impin- 
ging ball be very considerable, so far from stopping sud- 
deuly, it will recoil back avail with the same force, 
while the ball whieh is struck will remain at rest 3 the 
reason 1s, that the shock is so momeutary, as not to per- 
mit the communication cf impulse to the whole mass 
of the second ball, a small spot only is affceted, and 
the consequence is therefore the same as if the ball had 
impinged against an immoveable wall. On a perfect 
acquanitance with such facts depends, in a great mea- 
sure, the skill of the billiard player. It is on a similar 
principle that a bullet fired against a door which hangs 
freely on its hinges will perforate without agitating it 
iu the least. Nay, a pellet of clay, a bit of tallow, or 
even a sinall bag of water, discharged from a pistol 
will produce the same effeet. In all these instances the 
impression of the stroke is confined to a single spot, and 
no sufficient time is allowed for diffusing its action over 
the extent of the door. If a large stone be thrown 
with equal momentum, and consequently with smaller 
velocity, the effect will be totally reversed, the door 
will turn on its hinges, and yet scarcely a dent will 
be made on its surface. Tience likewise the theery of 
inost of the toais, and their mode cf application in 
the meehanieal arts: the chisel, the saw, the file, the 
scythe, the hedge bill, &c.—In the preecss of cutting, 
the objeet 1s to concentrate the force in a very narrow 
space, and this is effected by giving the instrament a 
rapid motion. Hence, too, the reason why cnly a small 
hammer is used in rivetting, and why # mallet is pre- 
ferred for driving wedges.””  Exguiry into the Nature 
of Heat, p. 127,8. 

. 296. The suecessive propagation of motion may he il- Successive 
lustrated by a very simple experiment. 'Teke two balls prepagetion 
A, B, of whieh B is very large when compared with A, pea 
and connect them by a string 5 passing over the pulley. o. 
P, Tf the ball B is lifted up towards 5 and allowed to 7 
fall by its own weight, instead of bringing the Iittle ball 
A along with it, as might have been expected, the 
string will break at P. Here it is evident that the mo- 
tion is not propagated instantaneously, for the string is 
broken before the motion 1s communicated to the por- 
tion of the string between P and A. 

297. An apparatus for making experiments on the Apparatus 
collision of bodies is represented in fig. 12. The im- for expert 
inet i spended by threads like pendu-™n'? °” 
pinging bodies are suspended by t PL coltision. 

lums, and as the velocities acquired by descendiug 

through the areles of cireles are in the ratio of their Pg. 12. 
chords, the velocities of the impinging bodics may be 
easily ascertained. The apparatus is therefore furnished 
with a graduated areh MN which is generally divided 
into equal parts, though it would be more convenient to 
place the divisions at the extremities of ares whose 
chords are expressed by the corresponding numbers. 

The balls that are not used may be placed behind the 
are as at m and 2; and in order to give varicty to the 
experiments, the balls may be of diflerent sizes. Some- 
times a dish like G is attached to the extremities of the 
striugs, for the purpose of holding ergulaccous balls, and 
balls of wax softened with a quantity of ot] equal to one- 
fourth part of their weight—Sce Swncaton’s Liarperiments 
on the Collision of Bodies. 
| | M CHa. 
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Cuar. VII. On the Maximum Effects of Machines. 


298. WE have already seen in some of the preceding 
chapters, that when two bedies act upon each other by 
the intervention either of a simple or compound machine, 
there is an equilihrium when the velocity of the power is 
to the velocity of the weight as the weight is to the power. 
In this situation of equilibrium, therefore, the velocity of 
the weight is nothing, and the power has no effect in 
raising the weight, or, in other words, the machine per- 
forms no work. . When the weight to be raised is in- 
finitely small, the velocity is the greatest possible; but 
in this case likewise, the machine performs no work. 
In every other case, however, between these two ex- 
tremes, some work will be performed.—In order to 11- 
justrate this more clearly, let us suppose a man employ- 
ed in raising a weight by means of a lever with equal 
arms 3 and that he exerts a force upon the extremity of 
the lever, equivalent to 50 pounds. If the weight to 
be raised is also 50 pounds, there will be an equilibri- 
um between the force of the man and the weight to he 
raiscd, the machine will remain at rest, and no work 
will be performed. If the man exert an additional 
force of one pound, or if his whole force is 51 pounds, 
the equilibrium will be destroyed, the weight will rise 
with a very slow motion, and the machine will therefore 
perform some work. When the motion of the machine 
therefore is ==0 the work performed is also nothing, 
and when the machine is in. such a state that the power 
preponderates, the work performed increases. Let us 
now suppose that the weight suspended from the lever 
is infinitely small, the motion of the machine will then. 
be the greatest possible; but no work will be perform- 
ed. If the weight however is increased, the motion of 
the machine will be diminished, and work will be per- 
formed. Here then it is evident that the work per- 
formed increases from nothing when the velocity is a 
maximum, and decreases to nothing when. the velocity 
isa minimum. ‘There must therefore be a particular 
velocity when the work performed is a maxcmum, and 
this particular velocity it is our present object to de- 
termine. Sometimes, indeed, the velocities. of the 
machine are determined’ by its structure, and there- 
fore it is out of the power of the machine to ob- 
tain a maximum efléct by properly proportioning them. 
The same object however may be obtained, by making 
the work to be performed, or the resistance to be over- 
come, in a certain proportion to the power which is em- 
ployed to perform the work or overcome the resist- 
megs 

299. Der. 1.—In. a machine performing work, tlie 
powers employed to begin and continue the motion of the 
machine,are calledthe first movers, the movers of powers; 
and those powers which oppose the production and conti- 
nuance of motion are called reszstances. The friction 
of the machine, the inertia of its parts, and the work 
to be performed, all oppose the prodiction and conti- 
nuance of motion, and are therefore the resistances to 
be overcome. When various powers act at. the same 
time, and in different directions, the equivalent force 
which results from their combined action is called the 
moving force,and the force resulting from all the resisting 
forces, the res¢stance. If the machine, for example, is a 
lever AB moving round the centre I, by means of whicli, 


two men raise water out of two pump barrels by the 
chains Az, Cw attached to the pistons, and passing over 
the arched heads or circular sectors M,N, for the pur- 
pose of giving the pistons and chains a vertical motion. 
Let the force of the man at B, six feet from F, be e- 
qual to 50 pounds, or +, his mechanical energy to turn 
the lever is 6X 50==300. Let the force of the other 
man applicd at E, four feet from F, be also equal to 
50 pounds, or py. His mechanical energy will be 
4X 5022200, so that the whole moving powcr is equal 
to 300-++-200=-502. But if the two forces of 50 
pounds, instead of being applied at two different: dis- 
tances from F, had been applied at the same point 
G, 5 feet from F, their energy to turn the lever would 


have been the same, for 5x 50+4+50= 500. In the pre- 
sent case, therefore, the moving force is equivalent to 
P x GF, or a force of 100 pounds acting at a distance of 
five feet from the centre of motion. Now let us suppose 
that each piston A wz, C w raises 60 pounds of water c- 
quivalent-to the weights #, w, and that CP=2 fect, 
and AF==3 feet, then the mechanical energy of these 
weights will be respectively 2X 60=2120, and 3 x60 
=180, and the sum of their energies ==300. But two 
forces of 60 pounds each, acting at the distances two 
feet and three feet from F, are equivalent to them sum 
120 pounds, acting at a distance of two fect and a 
half from F, for 2% % 120==300 3; therefore, the resist- 
ance arising from the work to be performed, or frona 
the water raised in the pump barrels, is equal to a weight. 
P of 120 pounds acting at the distance DF'= 23 fect. 
But in addition to the resistance arising from the work 
to be performed, the two men have to overcome the re- 
sistance arising from the friction of the piston in the 
barrels, which we may suppose equivalent to f, ?, cach 
equal to 10 pounds, acting at the points A,C; but 
these forces are equivalent to 20 pounds, or /+@ act- 
ing at D, therefore the resistance arising from the work 
and from friction is equal to 140 pounds, acting at the 
distance DF'=2 feet and a half. While the two men 
are employed in overcoming these resistances, they have 
also to contend against the inertia of the heam AF; 
and that of the chains and pistons, which we may sup- 
pose equal to 20 pounds when collected in their centre 
of gravity g, whose distance from F is 2.2 feet; but a 
weight of 20 pounds acting at the distance of 2.2 feot 
is equivalent to a weight of 19% pounds, acting at 
the distance of 2.5 feet, or DF, consequently the sum. 
of all the resistances when reduced to the same point D 
of the lever ts equal to 159% pounds acting at the dis- 
tance of 2.5 feet from F. The mechanical energy, 
therefore, of the sum of all the resistances will be = 
2.5 X1595== 398.75, while the energy of the moving 
force, or the sum of all the moving powers, is equal to 
500. 

300. Der. 2.—The ¢mpelled point of'a machine is that 
point to which the moving power is applied, if there is 
only one power, or that point to which all the moving 
powers are reduced, or at which tlie moving force is sup- 
posed to act. ‘The working point of a machine is that. 
point at which the resistance acts if it is single, or that 
point to winch all the resistances are reduced, and at 
which they are supposed to act when combined. Thus 
in fig. 1. G is the impelled point of the machine, and 
D the working point. Had‘a single force » been ap- 
pled at the point B to raise a single weight. 7, acting 
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at the point A, then B would have been the impelled 
point, and A the working point of the machine. In the 
wheel and axle, the pomt of the wheel at which the 
rope tonches its circumference is the impelled point, 
while the working point is that point in the circumfe- 
renee of the axle where the rope which carries the 
weight is in contact with it. 

301. Der. 3.~—The velocity of the moving power, and 
the velocity of the resistance, are respectively the same 
as the velocity of the impelled point, and the velocity 
of the working point. 

302. Der. 4.—The cfect of a machine, or the work 
performed, is equal to the resistance multiplied by the ve- 
locity of the working point 3 for when any machine raises 
a mass of matter toa given height in a certain time, the 
eflect produced is measurcd by the product of the mass, 
and the height through which it rises, that is, by the 
product of the mass by the velocity with whieh it moves. 

303. Der. 5.—The somentum of tapulse is equal to 
the moving force multiplied by the velocity of the im- 
pelled point. 


304. In any machine that has a motion of rotation, 
let x be the velocity of the impelled point, and y the 
velocity of the working point. When the machine is 
a lever, x, y will express the perpendiculars let fall 
from the centre of motion upon the line of direction in 
which the forces act; and if the machine is a wheel 
and axle, x, y will represent the diameters cf the wheel 
and the axle respeetively. In compound machines, 
which may be regarded as composed of levers, (Art. 90.) 
x will represent the sum of all the levers by which the 
power acts, and y the sum of all the levers by which 
the ‘resistance aets. 

305. Let P be the real pressure which the moving 
power exerts at the impelled point of the machine, and 
R the actual pressure which the mere resistance of the 
work to be performed exerts at the working point, or 
which it direetly opposes to the direction of the power. 
Let a be the inertia of the power P, or the mass of 
matter which the power P must move with the veloci- 
ty of the impelled point, in order that P may exert its 
pressure at the impelled point ; and let & be the inertia 
of the resistanee R, or the niass of matter which must 
he mored with the velocity of the working point in the 
performanee of the work. 

306. Sinee the resistance arising from the fietion of 
the communicating parts is an uniformly retarding 
force, it may be measured by a weight @ acting at the 
working point of the machine, whieh wall oppose the 
same resistanee to the moving power as the friction of 
the parts. : 

307. Let 2 be the inertia of the maelince, or rather 
that quantity of matter, which acting at the working 


‘point of the machine will require the same part of the 
“moving force to give it an angular motion, then since ¥ 


represents the arm of the lever by whieh the resistance 
atts, or the distance of the working point from the 
eentre of motion ; and sinee the momentum of inertia, or 


‘the momentum with whiel any mass revolving round a 


eentre resists being put in motion, is equal to its quan- 
tity of matter multiplied by the square of its distance 
from its centre of motion (see article Roratron), we 
have m y? for the momentum of inertia of the maehine. 
‘It is obvious that every machine opposes a certain resis- 


sep | 


tance to any force that endeavours to give it an angu- ‘Theory. 


lar motion, and that this resistance will increase with 
the inertia of its parts. It is easy, therefore, to find a 
quantity of matter, which, when placed at any part of 
the machine, will oppose the same resistance to an angu- 
lar motion, as the combined inertia of the various parts 
of the machine. This is the quantity of matter which 
we have called 2, and which we have supposed to act 
at the working point, beeause to that point all the other 
resistanees have been reduced. Collecting the symbols, 
thercfore, we have 


xz=the velocity of the impelled point or the ra- 
dius of the wheel, or the length of the le- 
ver by which the power acts. 

y=the veloeity of the working point, or the ra- 
dius of the axle, or the length of the le- 
ver by whieh tke resistance acts against 
the power. ) 

P=the pressure exerted by the power at the m- 
pelled point of the machine. 

R= the pressure which the resistance arising from 
the work to be performed exerts at the 
working point of the machine. 

az=the inertia of the power P, or the quantity 
of matter to which it must communicate 
the velocity of the impelled point. 

b=the inertia of the resistanee R, or the quan- 
tity of matter wlich it must move with 
the velocity of the working point before 
any work is performed. 

@==a quantity of matter whieh, if placed at the 
working point of the machine, would op- 
pose thc same resistanee to the moving 
power as that whieh arises from the fric- 
tion of the communicating parts. 

gz=the quantity of matter which, if placed at 
the working point of the machine, -would 
oppose the same resistance ‘to fhe produe- 
tion of an angular motion, that is opposed 
by the inertia of the various parts of which 
the machine is composed. Henee, by the 
principles of rotation, we have 

my’ =the momentum of inertia of the machine. 


We are now prepared for determining the conditions of 
construction, whieh will enable any machine to preduce 
a nraxnaum effeet. 


Prop. I. 


308. To determine the velocities which must ‘be 
given to the impelled and working points of a 
machine, or the ratio of the levers by which the 
power and resistance ought to act, .in order to 
obtain a maximum effect. 


Let AB he a lever, whose fulcrum is F, and to Fig. 2. 


whose extremity. B is applied to the power P to over- 
come the resistanee R, and let EB=2, and FAzy. 
Then, by Art. 36. we shall have, from the following 
analogy, the weight which, placed at B, would be m 


Rz : 
equilibrio with R; 2: y=R: —, the weight which 


will keep R in cquilibrio, or the weight which ts equal 
MM 2 {6 


92 | 
Theory. to that part of the power P which balances the resist- 
ance R. Hence, p=! will be the effective force 
exerted by the power P, which, multiplied by x, its 
distance from the centre of motion gives P x—R y for 
the force which is exerted in giving an angular motion 
to the power and resistance. But the resistance of fric- 
tion was supposed equal to the weight @ acting at the 
working point or at the distance FA or 7; consequenily, 
@ y will be the resistance which friction opposes to the 
force Px—R y, and therefore P x—R y—? y is the mo- 
tive force exerted by P. Now, the momentum of the in- 
ertia of the power P, or the force with which it resists be- 
ing put in motion, is ax*, and the momentum of inertia 
of the resistance R is 6y*, while the momentum of in- 
ertia of the machine is my*. Thercfore, the sum of these 
momenta, viz. ax*-+-by*-+-m7* is the mass to be put 
in motion by the power P. But, by Dynamics, § 167. 
the velocity generated in a given time is directly as the 
motive force, and inversely as the quantity of matter to 
which that force is applied. Hence the angular velo- 
city, or the number of turns which the machine will 
Px—Ry—oy 
ax* by? Lmy?® 
ry rotatory machine the velocities of its diflerent parts 
are as their distanee from the axis; hence, we shall 
have the velocities of the impelled and working points 
of the machine, by multiplying the angular velocity by 
x, y the distances of the impelled and working points 


make in a given time, 18 . But in eve- 


of the machine from the centre of motion. There- 

fore, 

SES EU OL eatye velonity of! the” impelled point, 
ax? 4 by? my" 

and | 

Px y—RyY—o/ __ ie ¥ ; 

Pe a ae the velocity of the working point 


of the machine; and multiplying by R, we have from 
PxeyR—R? 7— oR? 
Det, 4. PAR yp—oRy 
ax* uy’ my" 
309. But as forces are proportional to the velocities 
generated by them in equal times (Dynamics, § 153. 
Cor. 4. § 159.), the preceding quantitics will represent 
the accelerating forces. Now, the velocities are as the 
forces and times jointly (Dynamics, § 153.), that is, 
v= ft, oris = gt FEF; but F, the accelerating. force, 
which geuerates the velocity of the impelled point, is 
Px?—Rxy— 

- tee ins 0 There- 
ax*+by+my* 
fore, uv, or the absolute velocity of the impelled point, is 
Px'—Rxry—onxy 
ant by +my 


the working point 


=the work performed. 


represented by the formula 


ed * and the absolute velocity of 


Pxy—Rhy—y 
ax’ + by +my* 
Def. 4. the effeet of a machine, or the work performed, 
is equal to the resistance of the work multiplied by the 


velocity 3 consequently, since R is the work, we have 
for the performance of the machine, 


xgit. Again, by 


/ ax tbhytmy x Bt. 


Wow, considering ¥ as the variable quantity, and mak- 


MECHANIC'S. 


ing the fluxion of the preceding formula =o, we shall | 
find that the performance of the machine is a maximum, —=>y— 
when , 


|e x Ror + P*a xm + p23 aR—a D 
= PREP HOT TT HT 
When R=o, we have 


KX. 


_ eo 4+ P*a Km hia Q 
_ Pm+tPs 


When ?=0, the first formula becomes 


xX. 


_@R*+ Pax m+blii—aR 


y Pin-PS. 00) 0 
When both R and @=0, we have, after reduction, 
y= a KX 
m+-b 


When d=0, the first formula becomes 


_@xX R+o} +-P%a mim R—ag 
= Pm hd 
When R, 9 and b=0, we have 
le he K xX. 


af mm 


When a : =P: R, we have, by substituting P and 
R instead of a and 4, 


_P*xR+9?-+P? x m-+R|z—PR—Poe 
Pm+-PR OF me 
When P22 and ¢=0, the last formula becomes 
_PRTPR:—PR ss /P'R LPR pp 
cu AY em ee ee * 4 


rh 
x= m : tem, -=I, 
and when #21, and R=1, we have 


yxr/P+i\—t1, 


and when P=1, and x1, we obtain 


J 


I 
Let Rt } 


Y= m/ can 


These various formulz, the application of which 
to particular cases shall be shown in the practical part 
of this article, give us values of y for almost every spe- 
cies of machinery; so that the mechanic may easily de- 
termine the velocities which must be given to the im- 
pelled and working points of the machine in order to 
produce a maximum effect. 

310. When the machine, however, is already con- 
structed, the velocities of the impelled and working 
points cannot be changed, without altering the struc- 
ture of the machine ; and therefore we must find the 
ratio between the power and resistance, which will 


enable 


When x==1, 


—T, 
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i, ‘enable us to obtain a maximum effect. The method of 
determining this will be shewn in the following proposi- 


tion. 
Prop. II. 


gtr. To determine the ratio between the powcr 
and the resistance of a machine when its per- 
formance is 2 maximum. 


Since the structure of the machine is given, the va- 
lues of x, 7 are known, and therefore we have to dcter- 
mine the relative values of P and R, when the effect of 
the machine is a maximum. ‘This would be easily 
done, by making R variable in the fornvula which ex- 
presses the performance of the machine, and making its 
fluxion equal to o, if none of the other quantities varied 
along with R. It often happens, however, that while 


R varies, the mass 0 suffers a considerable change 
J ? e e § ? 
~ though in other cases the change induced upon’é is too 


unimportant to merit notice. ‘This proposition, there- 
fore, admits of two cases, 1. When the change upon 6 
is so small that it may be safely omitted in the investt- 
gation; and, 2.- When the change upon 0 is sufficient- 
ly great to require attention. 

312. Case 1. When R is the only quantity which 
is variable, the fluxion ef the formula 


P xy R—R*y—o hy 
ax? 1b y? em y* 
whieh represents the work performed, is equal to the 
fluxion of the numerator, because the denominator is 
constant, that is, Px 7 R—2 RR y—P R y’=0, and, 
dividing by R; Pxy—2R7’—9 y?=0, hence 2R Y= 


P xy— y?, and eles ~! = / , which, divided by y, 
gives ra! sy Now, according to the experi- 


ments of Coulomb, the friction is, in general, propor- 
tional to the resisting pressure, or a certain part of that 
pressure, for example, 7,R3 and calling Z=7y, and 
omitting @ y, we have for the resistance R+ 75R, 


P x—? R (=) ay 


—, or R={ — ) + $, and making P 


or $¢R= 
ay 


= 1, and x«=1, we have r=(—) +-7¢, so that ab- 
straeting from the quotient z$, which being little 
ereatcr than 1, will not alter the result, the resistance 
should be one-half of the force which would keep the 
impelling power in equilibrio. : | 

313. Case 2. When b varies at the same time with 
R, it will in most cases vary in the same proportions, 


and therefore may be represented by any multiple of 


R, as d R, where d may be either an integer or a frac- 
tion. .In order to simplify the investigation, we may 
consider the fraction @ as a resistance diminishing the 
impelling power, instead of regarding it as a resistance 
tobe added to the other resisting forces. "Thus the im- 
pelling. power P will become P—g. In the same way 
We may consider the momentum of the. maciuine’s in- 
ertia applied to the impelled point, that is, instead of 
my? it may be made mx*. Now making P—@, or the 
impelling power 221, and making x=1, we shall have 


9 


es 
2 


by these substitutions in the formula which expresses the Theory. 


: . R y—R3y? 
efleet of the Bing, eee r the 
machine, am diy” or, for the sake 
of simplieity, making a@--m—=q, we have for the per- 
aoe 1% 95% 
formance of the maehinc ay Ha, then since R is the 
q+ary’ 


variable quantity, we shall find, after making the fluxion 
of this formula =o, that the performance is a maximum 


F +94y\3—9 
dy? , 
When =R then d—1, and we shall have 


when R= 


Rae tg 
y* 
When a= P and P=1, and when m, the inertia. of the 
machine, =0, we shall have a -+- m==1==q, and then the 
formula becomes 


Reet 
y? 
When y=, then y=1, and 


R— + i1;/;—I 


: =0.4142. 


ScCHOLIUM. 


314. Those who wish to prosecute this interesting 
subject may consult the different papers of Euler in the 
Comment. Petropol. vol. x. p. 80, 1743, and in the 
Comment. Nov. Petropol. vol. ii.and vii. Inthe article 
Macutnery in the Supplement to the last edition of 
this Work, the subject has been treated with great 
ability by Dr Robison, though he has omitted the vari- 
ous steps in the investigation which conduct to the 
leading formule. 'The subject has been also ably dis- 
cussed by Professor Leslie in a paper published im the 
Appendix to Ferguson’s Lectures, vol. i. p. 3535 and 
as the results of his investigations may be of great use 
ul practice, we shall here present the reader with a 
short abstract of them. 

If the resistance is equal to the power, is double, tri- 
ple, or quadruple, &c. a maximum cflect will be pro- 


duced when the velocity of the power, or its distance 


from the eentre of motion, is t + 23 2-+ 4/63 3-4 12; 


4— 4/203 5 4/305 644/42, that of the weight be- 


ing 1, &c. If the resistance is very great, compared 
with the powcr, the velocity should at least be double 
of that which would procure an cquilibrium, in order 
that the machine will produce.a maximum effect. 

315. If the velocity of the power, or its distanee from 
the centre of motion, be equal to, double, triple, qua- 


druple, &c. &c. of the velocity of the weight or re- 


sistance, a maximum effect will be produeed when the 
power P is equal toR x I + 23 Rx ++ J 43 
Rx Xe a/ igs RB Kit J/g RX EF J xtr, &e. 


where R isthe resistance or weight to be raised. Ifthe 


‘velocity of the power be very large, a maximum effect 


will be, produced: when the power B is, at least, double 
of that which would procure au equilibrium. It ap- 
pears also from Mr Leslie’s paper, that in whatever 
way the maximum be procured, the force which impells 


the: 
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Theory. the weight can never amount to one-fourth part of the 
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‘emma direct action of the power; and that in maehines where 


“Fig. 3. 


‘Fig. 4. 


Fig. s. 


the velocity of the power is great, we may disregard 
the momenta of the connecting parts, and consider the 
force which ought to be employed as double of what is 
barcly able to maintain the equilibrium. 


Cuar. VII. On the Equilibrium of Arches, Piers, 


-and Domes. 


316. Der. 1. An arch is represented in fig. 3. by 
the assemblage of stones ad, cd, cf, &c. forming the mass 
ABMN, whose inferior surface is-the portion of a 
curve. The parts A, B are called the spring of the 
‘arch, the line AB the span of the arch, C bits attitude, 
b its crown, ab the keystone, the curve or lower sur- 
face Ab B the intrados,‘and the roadway TUV the 
extrados ; PQ, RS, the peers when they stand between 
two arehes, and the abutments when they are at the 
extremities of the bridge. 

317. DEF. 2. A catenarian curve is the curve formed 


“by any line or cord perfectly ficxible, and suspended - 


by itsextremities. Thus if the chain ACB be suspend- 
ed by its extremities A, B, it will by the action of gra- 
vity upon all its parts assume the form ACB, which is 
called the catenary or catenarian curve. 

318. There are three modes of determining the con- 
‘struction of arches ; the first of which is to consider the 
arch as an inverted catenary; the second is to establish 
-an equilibrium between the vertical pressures of all 
the materials between the intrados and extrados; and 
the third is to regard the different arch-stones as por- 
tions of wedges without friction, which endeavour by 
their own weiglit to force ther way through the arch. 
‘The first of these methods .was given by the ingenious 
Dr Hook, and is. contained in the following proposi- 


tion. 


‘ Prop. I. 


319. To determine the form of an arch by con- 
sidering it as an inverted catenary, when its 
span, its altitude, and the form of the roadway 
or extrados are given. 


Let a, &, c, d be a number of spheres or beads con- 
nected by a string, and suspended by their extremitics 
A, B; they will form a catenatian curve Aa bc B, 
and be in equilibrio by the action of gravity. Each 
sphere is acted upon by two forces; at its lower point by 
the weight of the spheres immediately below it, and at 
its upper point by the weight of the same spheres added 
to that of the sphere itself; that is, any sphere c is in 
eqnilibrio from the result of two forces, one of which 
is produced by the weights of ¢ d ¢ acting at the lower 
point of J, while the other force arises from the weight 
of bc de acting at its upper point. The equilibrium 
of this chain of sphcres is evidently of-the stable kind, 
as it will immediately reeover its position when the 
equilibrinm is disturbed. Let us now suppose this 
arch inverted, so as to stand in a vertical plane as in 
fiz. 6. It will still preserve its equilibrium. For the 
relative positions of the lines which mark the directions 
remain unchauged by inverting the curve, the force of 


3 


gravity continues the same, and therefore the result of Theo 
these forces will be the same, and the arch will be in —~~— 


equilibrio. The equilibrium, however, which the arch 
now possesses is of the tottering kind, so that the least 
disturbing force will destroy it, and it will consequently 
be unable to support any other weight but its own. 
320. Let-us now suppose that it is required to form 
-an equilibrated areh, whose span is AB, whose altitude 
is D 4, and which will support the materials of a road- 
way, whose form TUV is given. It is obvious, 
that-if the spheres a, d, c, d increase in density from & 
towards a, the catenarian curve will grow less concave at 
its vertex e, and more concave towards its extremities 
A,B. Letus thensuppose that the densities of the spheres 
a, b,c, d, e, &c. are respectively as am, bn, co, dp, eq, 
‘&e. the vertical distances of their respective centres 
from the roadway TUYV, ‘the arch will have a form 
different from that ‘which it would have assumed if the 
spheres were of equal density, and will be:in equilibrio 
‘when inverted as in fig. 6. 


‘stitute spheres of the samedensity, and having the same 
position as those of different densities ; let us then load 
the sphere a with a weight which, when combined with 
the weight of a, will be equal to the weight of the cor- 
responding sphere a, that had a greater density.; and 
let us load the other spheres 4, c, d, &c. with weights 
proportional to b,c o,dp, &c. Then it is obvious 
that the pressure of each sphere when ‘thus loaded upon 
that which is contiguous to it, 13 precisely equal to the 
pressure of the spheres of different densities upon each 
other, because the density of these spheres varied as 
their distances from the roadway. But the arch com- 
posed of spheres of different densities was in equilibrio 
svhen inverted, therefore since the loaded spheres of the 
same density have the same position and exert the same 
‘pressures, the arch composed of these spheres and snp- 
porting T'UVB & A composed of homogencous materi- 
‘als will be in equilibrio. Hence a roadway of a given 
form, and composedof homogeneous materials, will be sup- 
ported by an arch whose form is that of a catenary, eack 
of whose.points varies in density as their distance from 
the surface of the roadway; or, which is the same 
thing, A roadway of a given form, and composed of 
‘homogeneous “materials, willbe supported by an arck 
whose form ts that of a catenary, each of whose pornts 
ts acted upon by forces proportional to the distances of 
these points from the surface of the roadway. 

321. Hence we have the following practical method 
of ascertaining the form of an equilibrated arch, whose 
span‘is AB, and altitude D &, and which is to support 
a roadway of the form ‘T’U'V’, 
A abckB, 6f uniform density, be suspended from the 
‘points A,’ B, so that it forms a catcnary whose altitude 
‘is D &, the required height of the arch. Divide AB 
into any number of equal parts, suppose eight, and let 
‘the vertical lines 1m, 22, 30, drawn from these 


“points, intersect the catenary in the points a,b,c. From 


the points a,0,c,k,r,s,t, suspend pieces of chain of uni- 
form ‘density, and form them of such a length, ‘that 
when the whole is in equilibrio, the extremities of the 
chains may lie in the line T’U’V’; then the form which 
the catenary A & B now assumes, will be ‘the form of 
an equilibrated arch, which, when inverted like AKB, 
‘will support the roadway TUV, similar to T’U’V". 

This 


Now, in place of the Fig. 6. 
spheres a, 5,c, d, e, &c.of different densities, let us sub- 


Let a chain yig. 7 
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theory. Thuis 1s obvious from the last paragraph, for the pieces 
yew of chain am, bn, co, kU, é&c. are forces acting upon 


g5 
is parallel to it. Let us now suppose that the lines Theory. 
CD, DE, EB, &e. can move round the angular points “-v—~"~ 


‘ig. g; 


the points a, b, e, k of the catenary, and are proportion- 
al to a m, b, 7, ¢, 0, &c. the distances of the pomts a, 
b,c, k, &c. from the roadway. 

322. An arch of thrs construction will evidently an- 
swer for a bridge, in which the weight of the materials 
between the roadway and the arch stones Is to the 
weight of the arch stones, as the weight of all the pieces 
ef chain suspended from a, 6, ¢, Kc. is to the weight of 
the chain A & B. As the ratio, however, of the weight 
of the arch stones to the weight of the supcrincumbent 
materials is not known, we may assume a convenient 
thickness for the arch stones, and if from this assumed 
thickness their weight be computed, and be found to 
have the required ratio to the weight of the ineumbent 
mass, the curve already found will be a proper form 
for the arch. But if the ratio is different from that of 
the weight of the whole chain to the weight of the sus- 
pended chains ; it may easily be computed how much 
must be added to or subtracted from the pieces of chain, 
in order to make the ratios equal. ‘The new curve 
which the catenary then assumes, in conscquenec of the 
change upon the length of the suspended chains, will be 
the form of an cquilibrated arch, the weight of whose 
arch stones is cqual to that which we assumed. 


D, E, B, F, &e. the extremities A, C being immove- 
able; and that forces proportional to Dd, Ee, Bb, &c. 
are exerted upon the points D, E, B, F, &c. and m 
the direction Dd, Ee, &e. Now, by the resolution of 
forces, the force Dd may be resolved into the forces. 
Dc, D p, the force E e into the forces E g, Er, and the 
force B & into the forces Bs, Bt, and so on with the 
rest. The force Dc produces no other effect than to 
press the point A on the plane-on which it rests, and is 
therefore destroyed by the resistance of that plane ; but 
the remaining foree D'p tends to bring the point D to- 
wards E, and to enlarge the angle ADE; this force, 
however, is destroyed by the equal and opposite force. 
I. g, and in the same way the forees Kv, Bt, F x are 
destroyed by the equal and opposite forces Bs, Fk, Go, 
while the remaining force Gw is destroyed by the re- 
sistance of the plane which supports the point C. When 
the lines AD, DE, &c. therefore are acted upon by 
vertical forces proportional to Dd; Ee, B 6, &c. these 
forces are all destroyed by equal and opposite ones, and 
the lines will remain in equilibrio. 

326. Now the force De: Dp or E q=sin. e d D or. 
d Dp: sin. AD-d, that is, by taking the reciprocals 


I 


I 
De: Eq=--—- ———:: — 
SCHOLIUM. I~ Sin. ADd’ sin. d Dp’ 
323: Tn most cases the catenarian curve thus deters and for the same reason: 
mined will approach very near to a circular are eqnal E,:B i L- 
are A sien? a . .¢g¢:Bs=-————— : = =. 
to 120 degrees, which springs from the piers so as tg q sm. beq sin, 6 BS" 


form an angle of 60 degrees with the horizon. The 
form of the arch, however, as determined in the pre- 
ceding proposition, is suited only to those cases in which 
the superincumbent materials exert a vertical pressure. 
A quantity of loose earth and gravel exerts @ pressure 
in almost every direction, and therefore tends to destroy 
the equilibrium of a catenarian arch. ‘This tendency, 
however, may be removed by giving the arch a greater 
curvature towards the picrs. This will make it approach 
to the form of an ellipsis, and make it spring more ver- 
tically from the piers or abutments. 

324. We shal! now prececd’ to deduce the form of an 
arch and its roadway, by cstablishing an equilibrium a- 
mong the weights of all the materials between the 
arch and the roadway. This method was given by. E:mer- 
son in his Fluxions, published in 1742, and afterwards 
by Dr Hutton in his excellent. work on bridges. 


Prop. IT. 


326. To determine the form of the roadway or 
extrados, when the form of the arch or intrados 
is given. 


Let the lines AD, DE, EB, BF, FG, GH lie in 
the same plane, and let them be placed perpendicular 
to the horizon. From tbe points D, E, B, &e. draw the 
vertical lines D d, Ee, B 0, &c. and taking D p of any 
length, make E r equal to D p, &e. and complete the 
parallclograms p c,q7. Again, make B s=¢qe, and com- 
plete the parallelogram ts; in hike manner make Fk=s0, 
and complete the parallelogram Ff; and’so on with all 
the other lines, making the side of each parallelogram 
equal to that side of the preceding parallclograim which 


at every point of the curve, thus 


Hence 


bl . 
4 ee 


L. 
I=Sin. Beg’ 
Now, since Eq: Eexsin. Eeg: sin. Ege, we have 
E wh sin. Ege 


sin, Lee 
_ eo Be xsin. DEm aged 
¢ Pegs ea Btn, neq 


therefore, by substitution, we obtain 
=) sin. DE 
“= sin. Keg Xsin. e EB 

Now, 2s the same reasoning may be employed to find’ 
Dd, Bd, &e. we have obtained expressions of the 
forces which, when acting at the angular points D, 

E, B, &c. keep the whole in equilibrio, and these ex- 
pressions arc in terms of the angles which the lines DE, 

EB, &e. form with the direction of the forces. If the 
lines AD, DE, &e. be increased in number so that 
they may form a polygon. with an infinite number of 
sides, which will not differ from a curve line, then the 

forces will acteat every point of the curve, and the line 

m E, will be a tangent to the curve at the pomt E, and 

DE m will be the angle of ‘contact. The line E q be- 

ing now infinitely small will coincide with E m, and 

therefore the angles eEg and ¢ EB or E eq will he 

equal to the angle ¢ k m, and consequently their sines 

will be equal. Therefore by making these substitutions 

in the last formula, we have an expression of the force 


sin. DE m 


Se anna 


, that is, since DEm=Eqe, and 


a... sin. DE 2 
Ke= 


“sins e km Xsin. CE m™ sin. ¢ Em? 


But 
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But the angle of contact DE m varies with the 


Lmmmpeend curvature at the point ., and the curvature varies as 


fig. 10. 


the reciprocal of the radius of curvature, therefore the 
angle of contact varies as the reciprocal of the radius 
of curvature ; lence by substitution, 


: I 
hes — 
radius of curvature X sin. e KE 272” 


In order to get rid of the confusion in fig. 8. where the 
arch is a polygon, let us suppose ABC, fig. g. to be the 
curve 2 a tangent to any point E, and Ee a vertical 
line 3 then the pressure at any potnt of the areh 1s rect- 
procally as the radius of curvature at that point, and the 
square of the sine of the angle which the tangent to that 
point of the curve forms with a vertical line. 

327. CoroLtLaARyY. Let us now suppose that the areh 
ABC supports a mass of homogencous materials lying be- 
tween the roadway 'TUV and the areh AXBC ; and the 
whole being supposed in cguilibrio, Jet ns determine 
the weight which presses on the point I. © The weight 
of the superincumbent column Fic 6d varies as Ke x gd, 
but gd=Edxsmn. dE g, Ed being radius, and di. g 
=E 7 B, on account of the parallels Ec, UB, there- 
fore the weight of the column Ec dd varies as Ec x 
E dxsin. En B, that is, as EF. cxXsin. FE 2 B, because 
E dis a constant quantity ; but the pressure at E was 

. I 


radius curvature X sin. e Ea? 


fore the weight of the column Ecbd or Ecxsin. En B 
varies also as this quantity, that is, 


, there- 


proved to vary as 


I 


EcxXsin. En BE 
But as the angle E 2 B is equal to the angle c E m, we 
shall have, by substitution and division, 


| ‘ I 
i c= ——— —-—— 
radius curvature Xsin. € Ei ms 


, that is, 


When an arch supports a roadway, the pressure ex- 
erted upon any point of it, ts reciprocally as the radius 
of curvature, and the cube of the sine of the angle which 
the tangent to that pornt forms with a vertical line. 

328. Having thus obtained an expression for Ec, we 
shall proceed to shew the application of the formula to 
the case when the arch is a portion of a circle. 

Let EB be the arch of a circle whose centre is 
F. Let the radius = R, BD = versed sine, BE=z, 
D¥F=cos. BE=b, BU=m. Draw the tangent GE, 
and through FE. the vertical line cc, which will be 
parallel to BE. Then sinee GEF is a right angle, 
and e EF=EFB, the angle GE e is the complement 
of EFB, therefore, sm. GE e=cos. EF B=FD. But, 
in the present case, the radius of curvature is the radius 
I 


fc cre ow 


° e 2 I e ° e 
substitution, E c= Re that is, since R is constant, 


of the arch, or R, therefore, Ec= 


° I * e e ° 
c= 73" But when the point E coincides with B, 


the cosine & becomes equal to radius ; therefore, in that 


ease E c= and Ee becomes BU =m, hence 


I 
‘R? 
i . 
fai j=: Ee, and by Geomrrry, Theor, §, 


I 


wm 3 
‘ “3 , 
notation R: J=BF: DF; therefore R3: 43 
3 fr jor , = 
— BE: DFS, hence acl —-, and multiplying each 
3 DE ; 
m3 m BES m R3 
cna = —aaa- 3 «but —— = Ec 
63 DE: b3 3 
therefore the vertical distance of the surfaee of the 
mBY3 BUX BE 


DF? — DE * 


When the point FE coincides with B, BDI, and 
Fc BU. When E coincides with A, the cosine DE 
vanishes, and therefore I. c, or the distance of the 
point A from the extrados or roadway, is infinite. The 
curve VU c'T, therefore, will run up to an infinite 
height, approachmg continually to a vertical line, 
drawn from A, which will be its asymptote. Such a 
form of the extrados, however, is inadmissible in prac- 
tiee ; and therefore a semicircular arch is not an arch 
of equilibration. When the areh is less than a semi- 
circle, as PBR, the curve terminates in the pomt p; 
and as it docs not rise very much above a horizontal 
line, passmg through U when the areh is small, we 
might produce a perfect equilibrium, by making the 
roadway horizontal as ¢U 7, and making the density 
of the superincumbent columns P 2, Eo, which press 
upon the points P, E respectively, im the ratio of 
P p, Ee, the distances of these points from the curvili- 
neal roadway. 

329. ‘The inconvenienee, however, arising from the 
inflexion of the extrados, may be eonsiderably removed 
by throwing the point of eontrary flexure to a greater 
distanee, which may be done by diminishing BU, the 
thickness of the incumbent mass above the keystone. 
Thus, if BU is diminished to B d, and if points a, b 
are taken in the lines P p, 1c, so that Pa: PpmEd: 
E c=Bd: BU, and so on with all the points in the 
arell ; and if a new roadway vd bat be drawn through 
these points, the equilibrium of the arch will still 
continue, for the various pressures which it sustained, 
thoughthey are diminished, preserve the same proportion. 

330. Let ns suppose it necessary to have the extrados 
a horizontal line, and let it be required to find BU=oz 
when there is au equilibrium. Tn this case the point H 
coincides with U ; or rather, when the curve U ¢ T cuts 
the horizontal line ¢U , the point H coincides with U. 
By substituting BF—BD instead of DF in the value 
of Ee, formerly determined, and by patting BD=y, 


rEe ee i mf 
Sect. IV. and Division, we have B c= 


by the 


side by mm, we have 


roadway from the point f°, or Hex 


| m R83 5 Sie te 

we have Ec= — But when H. coincides with UC, 
Roy 

c comeides with 0, und therefore Eo=E c= BD+BU 


¥ in KR , 3 
=y-+-m, consequently, a OR ie and multiplying 


by R—y|3, we have mR3=y x R—y3 +a x R—y/3, or 


m Km xX R—yPp=y x R—y, and, dividing by the 
cocflicients of wz, we have 


Lhe thickness of the roedway above the keystone, when 
the extrados is a straight line, ts equal tu the quoitent 
: arising 


MECHANICS, 
‘eory, arising from multiplying the versed sine of half the 
~— arch by the cube of tts cosine, and dividing this product 


by the difference between the cube of the radius, and 
the cubc of the costne ; or, to change the expressions, 
the thickness of the roadway above the keystone, when 
the roadway is a strarght line, is equal to the quoteent 
arising from multiplying the height of the arch, by the 
cube of the difference between the radius of the arch 
and its height, and dividing this product by the dif- 
ference between the cube of the radius, and the cubc of 
the difference between the radius and the herght of the 
arch. 

331. When the arch is a semicircle R—y vanishes, 
and mz becomes equal o, so that the semicircular arch is 
evidently inadmissible. But when the arcl: is less than 
a semicircle, the value of 2 will be finite. ‘Thus, if 
the arches are respectively 


Arch. 

60°, we have m=} the span, 

go”, we have m= of the span, or 
110°, we have m=y"> of the span nearly. 


‘The two first arches of 60° and go°, manifestly give 
too great a thickness to the part BU or m. In the 
third arch of 110°, the thickness of BD is nearly what 
is given to it by good architects, and is therefore the 
best in practice ; for if the arch were made greater 
than 110°, the thickness of BU or ™ would be too 
small. It is obvious, however, that an arch of 110° is 
not an arch of perfect equilibration, for this can be the 
case only when the roadway has the form U 27. When 
the roadway, therefore, is horizontal, as U 7, there is 
an unbalanced pressure on both sides of the keystone, 
eee by the weight of the materials in the mixti- 
inear space 7 2 U. Jt is indeed very small, and might 
he counteracted, by making the materials below R 

lighter than those ‘below U: but the unbalanced pres- 


97 
sure 1s so trifling, that it may be safely neglected. We Theory. 
may, thercfore, conclude, that when the arch ts to be —~—==! 
errcular with a horizontal roadway, an arch of 110 de- 
Brees approaches neurest to an arch of equilibration. 
4 i ° ° r ° ° o 

332. When the arch is elliptical, it will be found, Elliptical 
arches su- 
pcrior to 
circular 
erchics 


arch, however, has the advantage of a circular one, When thei 
when the transverse axis is horizontal; for as it is "@™sverse 
much flatter, the point of contrary flexure in the extra- ee —_ 
dos is thrown at a greater distance, and therefore it 
will, with less inconvenience, admit of a horizontal 
roadway. Elliptical arches have also the advantage of 
being more elegant, and likewise require less labour and 
materials. 

333- The cycloidal arch is likewise superior to a cir- 
cular one, but inferior to those which are elliptical. 
Parabolic, hyperbolic, and catenarian arches, may be 
employed when the bridge has only one arch, and is 
to rise high; but in other cases they are inadmissible. 
‘The method of determining the roadway for all these 
forms of arches will be found in Dr Hatton’s cxccllent 
work on the Principles of Bridges, p. 3. Sec also 
Emerson’s Miscellanies, p. 156.; and his work on 
Fluxions, published in 1742. 


y x Ry) 


as in the circle, that m= —s 
R3—R—73 


An elliptical 


334- When the form of the roadway is given, the on the me. 
shape of the intrados for an arch of equilibration may chanical 
be determined. As the investigation is very difficult, curve of 
unless when the roadway is a horizontal line, we shal] “4¥#/ibr=~ 
merely give the formula, which will enable any person aa 
to construct the eurve. In all other curves the cqui- 
librium of the arch is imperfect ; but the curve de- 
scrihed by the following formula is an arch of perfect 
equilibration, and has been called the mechanical curve 
of equilibration. 


BU+BD+4/2 BU x BD+BD: 


Hyperbol. log. ——& 


ED=AF xX 
’ ‘Hyperbol. log. 


From this formula, which corresponds with Agure 11. 
Dr. Hutton has computed the following table, contain- 
ing the values of c.U and c E, for an arch whose span 
AC is 100, whose height BF is 40, and whose thick- 
ness at the crown.or BU is 6. The table will answer 


BU 


BU+BF-+44/2 BU x BF+ BI 
BU 


for any other arch whose span and thickness are as the 
numbers 100, 40, 63 only the values of c U andcE 
must be increased or diminished in the same ratio as 
these numbers. 


Laaze for constructing the Curve of Equihbration, when the span, height, and tlackness at the crown, are as the 
; numbers 100, 40, and 6. 


alue of 


Value of {Value of} Value of{Value of||Value of|/Value of |Value of|Val Value o 
cU. cE. | cU. ck. ) ci cF. 

) 6.000 15 oT 20- 29.919 

2 6.035 16 8.430 31.563 

4 16.144 | 17 | 8.766 33-299 

6 6.324 18 9-168 35-135 

8 6.580 © 19 9-517 37-075 
10 6.914 | 20 9.934 39.12 

12 7.430 I 10.381 we 

13 i Bis! 22 {10.858 43-501 

14 7.834 ge «6 T1.308 46.000 
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335. The 


93 MECHANICS. 
Theory. 335. The construction of arches has also been dedu- solved into the two forces, GK, KA, one of which KA Theor, 
mv-mee/ ced from considering the arch-stones as frustums of po- endeavours to give the pier a motion of rotation about -—-—~ 


lished wedges without friction, which endeavour to 
force their way through the arch. This principle has 
been adopted by Belidor, Parent, Bossut, Prony, and 
other French philosophers, and likewise by our tngeni- 
eus countryman, the late Mr Atwood. ‘This theory, 
however, is more plausible than useful. So far from the 
arch-stones having liberty to slide between those which 
are contiguous to them, without friction, they are 
bound together by the strongest cement, and sometimes 
eonnected by iron pins or wedges. The theory lke- 
wise requires, that the weight of the areh must regu- 
larly inerease as the portion of the vertieal tangent cut 
off by lines drawn from a given point in a dircetion 
parallel to that of the joints, and therefore either the 
density or the magnitude of the areh-stones must be 
very great at the spring of the areh, where the portion 
of the vertical tangent isa maximum. ‘Those who wish 
to be acquamted with the mode of investigation, by 
which the equilibrium of arches is established in this 
theory, may consult Prony’s Architecture Hydraulrque, 
tom. 1. p» 152 


On the Construction of Piers and Abutments. 


336. In the eonstruetion of piers and abutments, 
there are two eireumstanees which claim our attention. 
1. The strength that must be given to them, in order 
to resist the lateral thurst whieh they sustain from the 
adjacent semiarches, and which tend either to overset 
them, or make them slide upon their base. 2. The 
form whieh nmst be given to their extremities, so that 
the foree of the current may be a minimum.—The ad- 
hesion of the pier to the place on whieh it rests is al- 
ways mueh greater than one-third of the pressure; and 
as-the- lateral thrust of the arch whieh this adhesion re- 
sists, is oblique to the horizon, and may be resolved in- 
to two forees, one of which is horizontal, and the 
other vertical, we have the vertieal portion of the la- 
teral thrust, the weight of the pier, and the friction on 
its base, combined in resisting the horizontal portion of 
the lateral thrust, which tends to make the: pier slide 
upon its base, so that there is no danger of the pier 
yiclding to such a pressure. We do not here consider, 
that the lateral thrust which tends to give a horizontal 
motion. to the pier, is completely counteracted by the 
lateral thrust of the opposite semiarch, because it is: ne- 
cessary that the pier should have sufficient stability to 
resist the lateral thrust of one semiarch, in case of the 
failure of: the opposite one.. Let us: therefore consider 
the strength of the pier whieh will prevent it from be- 
ing overset. - 

337. For this: purpose, let ABC be an arch, MHTO: 
the pier, and BUH A the loaded semiarch, whose pres- 
sure tends, to.overturn.the pier. Let.G be. the centre 


of gravity, of the mass BUHA: Join GA, and from 


G draw GK perpendieular to. AC. Then, since. the 
whole pressure of the arch is exerted at its sprmg A; 
and since’ this: pressure: 1s the. same ‘as if the whole 
weight of the areh: were collected: into the point G, 
GA will be the. direction in) which, the weight of: the 
areh and the, superincumbent mass aets upon the poimt 
A. Now, by Dxwamies, the. force GA may. be re- 


4 


the point O, while the other GK denotes the weight 
of the loaded areh in the direction GK. Putting W, 
therefore, for the weight or area of the superincumbent 


WxKA 
mass, we have GK : KA=W: an 
upon A. Now, as this foree tends to turn the pier 


round O by means of the lever OA, and as ON=>AM 
is the perpendicular from the centre of motion upon 


, the pressure 


the line of direetion, we have AMx—— for the 
force which tends to overturn the picr. Now, the 


force which is opposed to this is the weight of the 
pier MHTO colleeted in its centre of gravity g, which 
acts by the vertieal lever O m==40M, beeause g is in 
the centre of the rectangle TM (Art. 164.). But the 
weight or area of the pier may be represented by OM 
x MH; therefore, the foree whieh resists the lateral 
thrust of the loaded arch is OMxMH x +0M, or 
IMH OM. Now, in the ease of an equilibrium be- 


tween these opposing forees, we have AM x ae 
=3MH x OM?, whieh, by reduction, beeomes OM 
— f2AMxW KA 
is MHxGK ° 
breadth of the pier whieh is eapable of balaneing the 
lateral thrust; and therefore OM must be taken a little 
greater than the preecding value. In practice, OM 
is generally between one-fifth and one-seventh of AC, 
the span of the arch. The method of finding the cen- 
tre of gravity G of the loaded arch, whether the arch 
is in perfeet equilibrium or not, may be seen in Dr 
Hutton’s work already quoted, p. 49. A very simple 
method of doing this is to form the part BUHA of a. 
piece of card, and to find its centre of gravity G by 
the rules given in Articles 201, 202, 203. ‘This in- 
deed supposes all the.materials to be homogeneous ; but: 
if they are of various kinds, we can load the areh made 
of eard in.a similar manner, and determine its centre of 
gravity as before. 

338. The limits of this article wall not permit us to 
apply the methed of fluxions:to the determination of the 
form which should'be given to: the. ends’ of the pier, in. 
order that the impulse of the current may be the least: 
possible. ‘The theory of the resistanee of fluids, indeed, 
differs so widely from experiment, that such an investi- 
gation would, in this place, be of little practical utility. 
It may: be sufficient merely to remark, that the pier 
should: have: an- angular form, and-that the impulse of 
the current will be diminished as the angle is more acute. 
When the ends are semicircular, the impulse of the 
stream.is reduced. to-one half; and. though-a-triangular- 
termination. ofi the picrs' reduees.the impulse still more, 
yet semicircular ends are more pleasing to: the eye, and 
are: particularly advantageous when small vessels have 
occasion to passthe arch. When those vessels happen 
to impinge against the piers, the semicircular ends are 
more. able to bear the shock, and-do)less:injury to the 
vessel, while the: additional) quantity: of masonry will 
give greater stability to.the pier. : 


This formula gives us the 


On 
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perpendicular to the joint KL, and the other parailel Theory. 


‘heory. ‘ . : : 
— yt to it, we sec that this last thrust is withstood by the ——~v— 


On the Construction of Domes. 
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339. Derinition. A dome, cupola, or vault, is 
an arched roof, either of a spherical, conoidal, or sphe- 
roidal form. 

The following proposition, taken from Dr Robison’s 
article upon this subject, in the Supplement to the late 
edition of the Encyclopedia Britannica, contains a very 
brief view of the theory of domes. 


PROPOSITION. 


340. © To determine the thickness of a dome 
vaulting when the curve is given, or the curve 
when the thickness is given. 


“Let BO A, figure 1. be the curve which pro- 


y,duces the dome by revolving round the vertical axis 


AD. We shall suppose this curve to be drawn through 
the middle of all the arch-stoncs, and that the cour- 
sing or horizontal joints are every whicre perpendi- 
tular to the curve. We shall suppose (as is always 
the case) that the thickness KL, HI, &c. of the arch- 
stones is very small, in comparison with the dinicnsions 
of the arch. If we consider any portion FIA / of the 
dome, it is plain that it presses on the course, of 
which IIL is an arch-stone, in a direction 6 C perpen- 
dicular to the jomt HI, or in the direction of the next 
superior element 8 6 of the curve. As we proceed 
downwards, course after course, we sce plainly that 
this direction must change, because the weight of each 
course is superadded to that of the portion above it, to 
complete the pressure on the course below. Through 
B draw the vertical line BCG, meeting & 4, produced 
inC. We may take 4c to express the pressure of all 
that is above it, propagated in this direction to the 
jomt KL. We may also suppose the weight of the 
course HL united in 4, and acting on the vertical. 
Let it be represented by 6 F. If we form the paral- 
Iclogram 5 F-GC, the diagonal 6 G will represent the 
direction and intensity of the whole pressure on the 
jomt KL. Thus it appears that this pressure is conti- 
nually changing its direction, and that the line, which 
will always coincide with it, must be a curve concave 
downwards. If this be precisely the curve of the dome, 
it will be an equilibrated vaulting: but so far from be- 
ing the strongest form, it is the weakest, and it is the li- 
mit to an infinity of others, which are all stronger than 
it. This will appear evident, if we suppose that 6 G 
does not .coincide with the curve A 4 B, but passes 
without it. As we suppose the arch-stones to be ex- 
ceedingly thin from inside to outside, it is plain that 
this dome cannot stand, and that the weight of the 
upper part will press it down, and spring the vaulting 
outwards at the jomt KL. But let us suppose, on the 
other hand, that 6 G falls within the curvilineal ele- 
ment 6B. ‘This evidently tends to push the arch-stonc 
inward, towards the axis, and would cause it to slide in, 
since the jomts are supposed perfectly smooth and slip- 
ping. But since this takes place equally in every stonc 


of this course, they must all abut on cach other in ‘the 


vertical joints, squcezing them firmly together. There- 


tore, resolving the thrust 6 G into two, one of which is 


vertical joints all around, and there remains only the 
thrust in the direction of the curve. Such a dome must 
therefore be firmer than an equilibrated dome, and can- 
not be so casily broken by overloading the upper part. 
When the curve is concave upwards, as in the lower 
part of the figure, the line 5 C always falls below B 4, 
and the point C helow B. When the curve is con- 
cave downwards, as in the upper part of the figure, 
‘b C’ passes above, or without 6B. The curvature 


- may be so abrupt, that cven 3! G’ shall pass without 


‘6 B', and the point G’ is above B’. It is also evident 
that the foree which thus binds the stones of a horizon- 
tal course together, by pushing them towards the axis, 
will be greater in flat domes than in those that 
arc more conycx; that it will be still greater in a 
cone; and greater still in a curve whose convexity is 
turned inwards: for in this last case the line 6 G will 
deviate most remarkably from the curve. Such a dome 
will stand (having polished joints) if the curve springs 
from the base with any elevation, however small; nay, 
since the friction of two picces of stone is not less than 
half of their mutual pressure, such a dome will stand, 
although the tangent to the curve at the bottom should 
be horizontal, provided that the horizontal thrust be 
double the weight of the dome, which may easily be 
the case if it do not rise high. 

‘¢ Thus we sec that the stability of a dome depends 
on very diiicrent principles from that of a common 
arch, and is in general much greater. It differs also 
in another very important circumstance, viz. that 1% 
may be open jn the middle: for the uppermost course, 
by tending equally in every part to slide in toward the 
axis, presses all together in the vertical joints, and acts 
on the next course like the key-stone of a common 
arch. Thercfore an arch of equilibration, which is 
the weakest of all, may be open in the middle, and 
carry at top another building, such as a lantern, if its 
weight do not exceed that of the circular scgment of 
the dome that is omitted. A greater load than this 
would indeed hreak the dome, by causing it to spring 
up in some of the lower courses ; but this load may be 
incrcased if the curve is flatter than the curve of equi- 
libration: and any load whatever, which will not crush 
the stones to powder, may be set on a truncate conc, 
or ou a dome formed by a curve that is convex toward 
the axis; provided always that the foundation be efflec- 
tually prevented from flying out, either by a hoop ar 
by a sufficient mass of solid pier on which it is set. 

‘¢ We have scen that if 6 G, the thrust compounded 
of the thrust 6 C, exerted by all the courscs above 
HILK, and if the force & ¥, or the weight of that 
course, be everywhere coincident with 5 B, the ele- 
ment of the curve, we shall have an equilibrated dome 5 
if it falls within it, we have a dome which will bear a 
ereater load ; and if it falls without it, the dome will 
break at the joint. We must endeavour to get analytical 
expressions of these conditions Therefore draw the ordi- 
nates 63 6”, BDB", Cd C”. Let the tangents at 6 and 
b” mect the axis in M, and make MO, MP, each equal 
to bc, and complete the parallelogram MONYP, and 
draw OQ perpendicular to the axis, and produce 6 F’, 
cutting the ordinates in 4 and ec. Itis plain that MN 

Y 2 1s 


TOO 


enon eemecme! 7, 
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Theory. is to MO as the weight of the arch HA % to the thrust 


4c which it exerts on the joint KL (this thrust being 
propagated through the course of HILK); and that 
MQ, or its equal 6 e, or 3 d, may represent the weight 
of the half AFT. 

“Let AD be called x, and DB be called y. Then 


b exx, and e C=y (because 8 ¢ is in the direction of 
the element 6 6). It is also plain, that if we make 


y constant, BC is the second fluxion of x, or BC= 
x, andéecand BE may be considered as equal, and 
taken indiscriminately for 2 We have also 6 C= 


pi a?+-7?. Let d be the depth or thickness HI of the 


arch-stones. ‘Then d e/ vty? will represent the tra- 
pezinm IIL; and since the circumference of each 
course increases in the proportion of the radius y, dy 


a/ 23 +7 will express the whole course. If ff be taken. 


to represent the sum or aggregate of the quantities an- 
nexed to it, the formula will be analogous to the fluent 


of a fluxion, and fe d yr/ a? 4-7" will represent the whole. 


mass, and also the weight of the vaulting, down to-the. 


joint HI. Therefore we have this proportion, It dy 
wl my : dy / arya e: bF,=be:CG, =3d: 
CG,=2:CG. Therefore CG = CY*#V MtY 


fayN ety 


If the curvature of the dome be precisely sucli as 
puts it im equilibrium, but without any mutual pressure 


in the vertical joints, this value of OG must be equal to. 


CB, or to L, the point G coineiding with B. This condi- 


tion will be expressed by the equation dyer es 


fay eax ~ 


| ee 
or, more conveniently, by. _dyN aay — ae. 
f dy Ne v7" x 


this form gives only a tottering equilibrium, indepen- 


But 


dent of the friction of the joints and the cohesion of 


the cement. An equilibrium, accompanicd by some 
firm stability, produced’ by the mutual pressure of 
the vertical joints, may be expressed’ by the formula 
dy arty dyNVttp ox i 
> =, or by eS 
fayJery 2 fay vpyp 2 | 
where ¢ is some variable positive quantity, which in- 


creascs when x increases. This last equation will also 
express the equilibrated dome, if ¢ be a constant quan- 


5 : : t, 
tity, because in this case 7 is =o 


dy % S24 yp 


“ Since a firm stability requires. that 


shall be greater-than «, and CG must be greater than 


CB: Hence we learn, that figures of too great cur-. 


vature, whose sides descend too rapidly, are impro- 
per. Also, since stability requires that we have 


fi dy ay 


eal x 477 ae. Theor, 
dys ety greater than fa y r/ a+, we learn 
x 


that the upper part’ of the dome must not be made very 
heavy. his, by diminishing the proportion of b F to 
b C, diminishes the angle ¢ 6 G, and may set the point 
G above B, which will infallibly spring the dome in 
that place. We see here also, that the algebraic ana- 
lysis expresses that peculiarity of dome-vaulting, that 
the weight of the upper. part may. cven be suppressed. 


ate ae % 
“ The fluent of the equation “= = = 
fa ys og? +7? x 
is most easily found. It is Lfa y ay xo? +77 —Lx +. 


Lt, where L is the hyperbolic logarithm of the quantity 


®. 
annexed to it. Ifwe consider ¥ as constant, and correct. 
the fluent so as to make it nothing at the vertex, it may 


be expressed thus, L /dyA/ x? fas ome a=Le—L ye 
Li. This gives us L of hl —L-2, and there- 
= y 


ee 
“ y 


“This last equation will easily give us the depth of 
vaulting, or thickness d of the arch, when the curve is 


dy +z _t 0 4+ ter 
—— micas 


fore 


given. For its fluxion is » and: 


a 


atex-Latx oe ‘ 
a + , Which is all expressed in known 


yy Lp 
quantities; for we may put in place of ¢ any power or 
function of x or of y, and thus convert the expression 
into another, which will still be applicable to all sorts. 
of curves. 


& t 
“‘ Instead of the sceond. member —~-+- 7 we might. 
x ’ 


employ p= , where Pp 1s some number greater than uni- 
a 


ty. ‘This will evidently give a dome having stability ; 
beeause the original formula dye#N a 
fay ery 


will then 


” | ‘Sai 
be greater than x. This will give d a ak ; =e 
yy? by 


Each of these forms has its advantages when applied to. 


ax 


particular cases. Each ofthem also givesd= 
yy ety 
when the curvature is suchas is in precise equilibrium. 
And, lastly, if d be constant, that is, if the vaulting be 
of uniform thickness, we obtain the form of the curve, 
because then the relation of x to x and to y 1S given. 

“ The chief use of this analysis is to discover what 
curves are improper for domes, or what portions of 
given curves may be employed with safety. Domes 

are 
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theory: are genérally built for ornament; and we see that there 
—y—— is great room for indulging our fancy in the choice. 
All curves which are concave outwards will give domes 


of great firmness: they are also beautiful. ‘The Gothic 


dome, whose outline is an undulated curve, may be 
made abundantly firm, especially if the upper part be 
convex and the lower concave outwards. 

“©The chief difficulty in the case of this analysis 
arises from the necessity of expressing the weight of 


the incumbent part, or Se d yn/ x*4.y?, This requires 


the measurement of the conoidal surface, which, in 
most cases, can be had only by approximation by means 
of infinite serieses. 

“ The surface of any circular portion of a sphere is 
very easily had, being equal to the circle described 
with a radius equal to the chord of half the arch. ‘This 


radius is evidently =a/ x3 +y?. 


aan a a 


“ Tn order to discover what portion of a hemisphere 
may be employed (for it is evident we cannot employ 
the whole) when the thickness of the vaulting is uni- 
form, we may recur to the equation or formula 


dys PH _ fy Soap Let a be the ra- 
x 


dius of the hemisphere. We have Ps ——// 
kf at—y* 
‘rare: y? 
and «= —— ;- Substituting these valucs in the 
e—y|z 


. —_ <= 2 id 
formula, we obtain the equation ya/ e—7= =f- = 
a—y* 


We easily obtain the fluent of the second member 


=a—c? a—y"*, and y=ar/ iL V's, Therefore if 
the radius of the sphere be 1, the half breadth of the 


dome must not exceed af —ix 4/j, or 0.786, and the 
height will be .618. ‘The arch from the vertex is 
about 51° 49’. Much more of the hemisphere can- 
not stand, even though aided by the cement, and by. 
the friction of the coursing joints. his last circum- 
stance, by giving connection to the upper parts, causes 
_the whole to press more vertically on the course be- 
low, and thus diminishes the outward thrust ; but it at 
the same time diminishes the mutual abutment of the 
vertical joints, which is a great cause of firmness in the 
vaulting. A Gothic dome, of which the upper part is 


tex, and the lower part is concave outwards, will be 
very strong, and not ungraccful. 

“ 341. Persuaded that what has been said on the sub- 
ject convinces the reader that a vaulting perfectly equi- 
librated throughout is by no means the best form, pro- 
vided that the base is secured from separating, we 
think it unnecessary to give the investigation of that 

. form, which has a considerable intricacy, and shall 
merely give its dimensions. The thickness is supposed 
uniform. The numbers in the first column of the table 
express the portion of the axis counted from the vertex, 
and those of the second column are the length of the 
rdinates, | 


a portion of a sphere not exceeding 45° from the ver-’ 


AD | DB | AD | DB 
0.4 | 00 2990 | 1560 
3-4 | 200 3442 | 1600 

II.4 | 300 3972 | 1640 

26.6 |. 4oo 4432 | 1670 

$2.4 Liele 4952 | 1700 f 

91.4 | 600 5336 | 1720 

146.8 | 700 5756 | 1740 

223-4 | 800 6214 | 1760 

326.6 | goo 6714 | 1780 


7260 | 1800 


‘‘ The curve formed according to these dimensions 
will not appear very graceful, because there is an 
abrupt change in its curvature at a small distance from 
its vertex ; if, however, the middle be occupied by 2 
lantern of equal or of smaller weight than the part 
whose place it supplies, the whole will be elegant, and 
free from this. defect. 


Toft 


Theory. 


“¢ The connexion of the parts arising from cement and - 


from friction has a great effect on dome-vaulting. In 
the same way as in common arches and cylindrical 
vaulting, it enables an overload on one place to break 
the dome in a distant place. But the resistance’to this 
effect is much greater in dome-vaulting, because it ope- 


rates all round the overloaded part. Hence it hap-. 


pens that domes are much less shattered by. partial 
violence, such as the falling of a bomb, or the like. 
Large holes may be broken in them. without much 
affecting the rest ; but, on the. other hand, it greatly 
diminishes the strength which sbould be derived. from 
the mutual pressure in the vertical joints. Friction 
prevents the sliding in of the arch-stones which pro- 
duces this mutual pressure in. the vertical joints, ex- 
cept in the very. highest courses, and even there it 
greatly diminishes it. These causes make a great 
change in the form which gives the greatest strength ; 
and as their laws of action are but very imperfectly 
understood as yet, it is perhaps impossible, in the pre- 
sent state of our knowledge, to determine this form 


with tolerable precision. We see plainly, however, 


that it allows a greater deviation from the best form 
than the other kind’ of vaulting ; and domes may be 
made to rise perpendicular to the horizon at the base, 
although of no great thickness; a thing whicli must 
not be attempted in a plane arch. ‘The immense ad* 
dition of strength which may be derived from hooping 
largely compensates for all defects ; and there is hard- 
ly any bounds to the extent to whrch a very thin dome- 
vaulting may be carried, when it is hooped or framed 
in the direction of the horizontal courses. The roof 
of the Halle du Bled at. Paris is but a foot thick, and 
its diameter is more than 200, yet it appears to have 
abundant strength.” 


ScHOLIUM. 


342. The section of the dome of St Paul’s cathedral 
is part of an ellipse whose conjugate diameter is parallel 
to the horizon. It is built of wood, and: confined: by: 
strong iron chains; and is supported by carpentry rest- 


ing on a cone of brick work. 
CHAR. 


Fig. 3.. 


Cuap. EX. On the Force of Torsion. 


343- DEFiIniTIon. Let ga be a metallic wire firm- 
ly fixed in the pincers » by means of the screw s; let 
the cylindrical weight P, furnished with an index eo, 
be suspended at the lower extremity of the wire; and 


let the axis of the cylinder, or the wire ga@ produced, | 


‘terminate in the centre of the divided circle MNO. 
Then, if the cylinder P is madc to move round its axis 
so that the index eo may describe the arch ON, the 
wire ga will be twisted. Ifthe cylinder be now left 
to itself, the wire will, in consequence of its elasticity, 
‘endeavour to recover its form ; the index co will therc- 
fore move backwards from N, and oscillate round the 
axis of the cylinder. The force which produces these 
oscillations is called the force of torsion, and the angle 
measured by the arch ON is called the angle of torsion. 


Prop. I. 


344. To deduce formule for the oscillatory mo- 
tion of the cylinder, on the supposition that the 
reaction of the force of torsion is proportional 
to the angle of torsion, or nearly proportional 
to it. 


Let PQ be a section of the cylinder P in fig. 2. 
and let all the elements of the cylindcr be projected 
upon this circular scction in d, a’, d". Let ACB, the 
primitive angle of torsion, be called A, and let this 
angle, after the time t, become AC 4&, so that it 
has been diminished by the angle BC 4=M; then 
AC b=A—M= the angle of torsion after the time ¢. 

Sinec the force of torsion is supposed to be pro- 
‘portional to the angle of torsion, the momentum of the 
force of torsion must be some multiple of that angle, 


or z X A—M, 2 being a constant coefficient, whose va- 
‘lae’depcnds on the naturc, length, and thickness of the 
metallic wire. If, therefore, we call v the velocity of 
any point d at the cnd of the time ¢, when the angle of 
torsion becomes AC }, and r=Cd the distance of the 
point d from the axis of rotation C, we shall have, by 
the principles of Dynamics, 


nx A—Mxt=fdro. 


But if CD, the radius of the cylinder, be equal a, 
and if 2 be the velocity of the point D after the time 


t, we have evidently v: w=r:a,and vz—. Now by 
a 


substituting the fluxion of this value of w in the place 
of v in the preceding formula, we have 


nx A—Mx ima fOr ; 


ae ae 
and since t= orm dia: have by substitution 


tee Mi» td 12 
nx SM XS = I ? 
‘whose fluent is 


—————— Ti. 
2% 2 AMM: /—. 
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Taking the square root of both sides of the equation, Theory. 


we have 


x 
2 
s 


Vin XV 2AM—M? =a xfs 


Multiplying both sides by = and dividing by Y2% 


/2AM—M?, the equation becomes 


aM drs y I 2 
aM _ x xuxf— oMx—x fdr 


tnx V2AM—M? /nx /2AM—M* 


k, 
z 


Mx i dr? 
aK of 2AM? 
Therefore, since t= — we shall have 
| Lm 
Mx St dr? |" 
ee 
J/nx v7 2AM—M?3 > % 
Pd ag 2 
=V2AM—M Yn 
‘le 
Bit wii al represents an arch or angle whose 
2 AW 


radius is A and whose versed sine is M, which arch 
vanishes when M=—o, and which becomes equal to go? 
when M=A. Therefore the time of a complete oscil- 


laticn will be 
"— [Pe 
9 


345. In order to compare the force of torsion with 
the force of gravity in a pendulum, we have for the time 
of a complete oscillation of a pendulum whose length is 
/, g being the force of gravity, 


p © 
*¥ 180°. 


“Tz 
t=={ 80°. 
2 


Therefore, since the time in which the cylinder oscil- 
lates must be equal to the time in which the pendulum 
oscillates, we have 


ok ~ ye 
f- x80 180° 
n § 


Hence dividing by 180°, and squaring both sides, we 
obtain 


We must therefore find for a cylinder the value of 
pr’, or the sum of all the particles multiplied by the 


squares of their distances from the axis. Now, if we 


make #==6.28318 the ratio of the circumference of a 


circle to its radius, a= radius of the cylinder, a= its 
length, d== its density ; then we shall have for the area 


of its base —, which multiplied by a gives thie solid 


: air r Be at | 
content of the cylinder == , and this multiphed by 


‘heory:  d gives 


MECHANICS. 


second from A to B’, where the force of torsion, as well Theory. 


: | 
6 made the sum of all its particles. But 


as this is to be multiplied by the sum of the squares 
of all the distances of the particles from the centre 
at nad 


C, we shall have fe gos: But the number 


ef particles in the cylinder, or the mass ¢ of the cy- 


We ne “ae ‘ 
, therefore, substituting «, instead of 


; - a 
linder, 18 
this value of it in the preceding equation, we have 


2 
fora, and, dividing both sides by 7, we have 


2 
S> am ea : 
—=—, and, extracting the square root and mul- 
nN 


tiplying by 180, it becomes. 


- {zt 
J? ) 
22. 


7 it 
x 180°=— % 180°. Therefore 
/ 


™ 180, and since [P= ie? 
But g « is the 


Tate 
~ 27 


bes, and by reduction: ouk ca " 
n . al 


2 
weight W of the cylinder, therefore, by substituting W 


e. e a e 
instead of g «, we obtain N=—F avery. simple formu- 


la for determining the value of m from experiments. 
- If it were reqnired to find a weight Q, which, 


acting at the extremity of a lever L, would have a mo~ 


mentum equal to the momentum of the force of torsion 
when the angle of torsion is A—M, we must make 
Qx L=2x A—M. . 

346. In the preceding investigation we have suppo- 
sed, what is conformable to experiment, that the force 


of torsion is proportional to the angle of torsion, which. 


gives us 7% A—M. for the momentum of that force. 
Let us now suppose that this momentum is altered by 


any quantity S, then the momentum of the force of tor-. 


sion will become 2% A—M—S’, and the general eqna- 
tion will assume. this form 


5) 


nx A—M—S x tu fP i 
a 


aM 


aud by multiplying: in place of ¢ its value - yaud 


taking the fluent, we. have 
2X 2 AM—M?—> 7 SM—u? nd : 
af" ; whe 7) 


Now, in order to find the value of T or a. complete 
oscillation, we must divide the oscillation into two 
parts, the first from B to A, where the force of torsion 
accelerates the velocity z, while the retarding force, 
arising from the resistance'of the air and’ the imper- 
fection of elasticity; diminishes the velocity «; and the 


nKA—M= 


am | ATT MT 
aL a. ea a 


- the other forces, concur in diminishing w or retarding 
the motion. 

347. Ex. 1. If Sm x A—M’"; we shall have for 
the state of motion in the first portion BA 
nXDAMONP 4. 22 XA MI aA i f22 

y+1 y-+1 a* 


Hence, when the angle of torsion becomes equal to no-. 


thng, or AmM=o, we have 


y+ 
gi RAT iy ‘pr 
nar 2 =u /Z, 


which: alin by (25 , becomes 


n A 2m AX-t 
‘the ale Sede 2 Mai 


| hid 


fe. 


a 


Let us now consider the other part of the motion from 
A. to B’, and suppose the angle AC 4'=M’, we shall 
find, by calling U the velocity of the point A, 


nM" m Mtr Uta pr 
Tt nee ne ale 


Then, by substituting instead of U its value as lately: 


found, and taking the fluents, we shall have, when. the 
velocity vanishes, or when the oscillation is finished, 
2 m A’tt 4M tt 
nXrp2 Asp? 
and if the retarding forces are such, that at each oscilla- 


tion, the amplitude is a little diminished, we shall have 
for the approximate value of A—M’ 


A—M’'= 


2mAy 
WXPpEY 
and if the angle A—M’ is so small that it may be 


A—M'— 


treated as.a. common fluxional quantity, we shall then 


have for any number of oscillations 


N x 2m IT I r 
9, rae a fe casein eta, 


where M represents the angle’ to which A becomes. 
equal after any nuniber of oscillations N. Hence we 
obtain 


T 
M= : eet 
~~  2MXKs+I iy I 
(x N Kyle I ri )* 


whicli determines the value of M after any number of 
oscillations N. : : 

348. Exv..2. TfS=mx A—M)-m! x A—M)?/, 222 
and-»' being different values: of 7 and », we shall obtain 
by following. the mode of investigation. inthe. last-ex- 
ample, . 


am! A’ tT M" tt 


and if the retarding force is much less than. the force of torsion, we shall have for an approximate yalue of 


n %A—M- 


163 


104 
Theory. 


Torsion 
balance. 
Fig. 2. 
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| ToT; 2 mt Ay yPaton,’ AY 
aX A—M=-——— ———., 
ie os y +f Ll 


349. Low. 3. In general, if Sm x A—M/ 4. m! 
xA—M)" pm” XA—MY pre!” x AM", es 
we shall always have for an oseillation when S 1s smaller 
than the foree of torsion. 


am” | am!AY © 2am! AM 
yt-1 y AT yy 

350. Having thus given after Coulomb, the mode of 
deducing formule for the oscillatory motion of the ey- 
linder, we shall proceed to give an-aceount of the results 
of his experiments, 

In theseexperiments M. Coulomb employed the torsion 
balanee represented in fig. 2. in which he suspended 
eylinders of different weights from iron and brass wires 
of different lengths and*thicknesses’; and—by observing 


yl? 
Qn! A 


2X A—M= ——, & 
x yy 9 


Ce 


carefully the duration of a certain number of oscillations, 


he was enabled to determine, by means of the preceding 
formulz, the laws of the foree of torsion-relative to the 
length, the thiekness, and the nature of the wires. em- 
ployed. If the elasticity of the metallic wires had been 
perfect, and if the air opposed no resistance to the os- 
cillating cylinder, it would continue to oscillate till its 
motion was stopped. The diminution of the ampli- 
tudes: of the oscillations, therefore, being produced sole- 
ly by the imperfeetion of elasticity, and by the resist- 


anee of the air, M. Coulomb was enabled, by observing | 


the successive diminution of the amplitude of the oseil- 
lation, and by substraeting the part of the change which 
was due to the resistance of the air, to aseertain, with 
the assistance of the preceding formule, according.to 
what laws this elastic force of torsion was changed. 

351. From a great number of experiments itappeared, 
that when the angle of torsion was not very great, the 
oseillations were sensibly isochronous ;, and therefore it 
may be regarded as a fundamental law, Zhat for all 
metallic wires, when the angles of torsion are not.very 
great, the force of torsion ts sensibly proportional to the 
angle of torsion. . Hence, as the preceding formulz are 
founded on this supposition, they may be safely applied 
to the experiments. 

352. Inall the experiments, a cylinder of two: pounds 
weight oscillated in twice the time employed by a cy- 
linder which weighed only. half a. pound; and there- 
fore the duration of the oscillations 1s as the square root 
of the weights of the oscillating cylinders. Consequently 
the tension of the wires has no sensible influence upon 
the foree of torsion.~ If the tensions however be 
very great relative to the strength of the metal, the 
force of torsion does suffer a ehange ; for when the 
weight of the cylinder, and consequently the tension of 
the wire, is increased, the wire is lengthened, and as-this 
diminishes the diameter of the wire, the duration of the 
oscillation must evidently be affeeted. , 


353. When the lengths of the wires are varied with- 


out changing their diameters or the weights of the cylin- 


. ders, the times of the same number of oscillations. are-as 


3 


the square roots of the tengths of the wires, a result al- - 
so deducible from theory. 

354. When the diameters of the wires are varied 
without ehanging their lengths, or the weight of the 
cylinders, the momentum of the foree of torsion varied 
as the fourth power-of the diameters of the wires. Now 
this result is perfectly ‘conformable to theory; for if 
we suppose two wires of the same substance, and of 
the same length, but having their diameters as one to 
two, it 1s obvious that in the wire whose diameter is 
double of the other, there are four times as many parts 
extended by torsion, as in the smaller wire, and that the 
mean extension of all these parts will be proportional 
to the diameter of a wire, the same as the mean arm of 
a lever is,.relative to the axis of rotation.. Henee it ap- 
pears that, according to theory, the foree of torsion of 
two wires of the same nature and of the same length, but 
of different diameters, is proportional to the fourth power 
of their diameter. | | 

355. From this it follows in-general, that in metallic 
wires the momentum of torsion is direetly in the eom- 
pound ratio of the angle of torsion. and ‘the fourth 
power of their diameter, and inversely as the length of 
the wires. Ifa therefore be the angle of torsion, athe 
tength of the thread, 0 its diameter, and F the force of 
torsion, we shall have: 


ma oa 
l ? 
where #-is a constant coefficient for wires of the same 
metal, depending on the tenaeity of the metal, and de- 
dueible from experiment. 

356.. When the angle of torsion is not great, relative 
to the length of the wire, the index of the eylinder re- 
turns to the position which it had before the torsion 
took plaee, or,.in other words, the wire untwists itself 
by the same quantity by which it had been twisted. But 
when the angle of torsion is very great, the wire does 
not completely untwist itself, and therefore the centre 
of torsion will have advaneed by a quantity equal to 
that which it has not untwisted.—When the angle of 
torsion..was below. 45°, the deerements of the ampli- 


-F= 


- tudes of the oscillations were nearly proportional to the 
amplitudes of the angle of torsion; but when the angle 


exceeded 45°,:the decrements increased in a much 
greater ratio.—The centre of torsion did not begin 
to advanee or be displaced till the angle of torsion was 


nearly a semicircle: it displacement was very irregular 


till the angle was one cirele and 10 degrees, but be- 


‘yond this angle the torsion remained nearly the same for 
all angles. — i | 


-357- The theory of torsion is particularly useful in 
delicate researches, where small forees are: ta be ascer- 
tained with a precision which cannot be obtained by 
ordinary means, It has been successfully employed by 
Coulomb in discovering the laws of the forces of 
electricity and magnetism, and in determining the 
renee’ of fluids when the velocities are very 
small. : 


-PART 
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PART IL. ON THE CONSTRUCTION OF MACHINERY. 


358. WE have already seen, when considering the 
maximum effects of machines, the various causes which 
affect their performance. It appeared from that inves- 
tigation, that there must be a certain relation between 


the velocities of the impelled and working points of a - 


machine, or betwecn the power and the resistance to 
be overcome, before it can produce a maximum effect, 
and therefore it must be the first object of the engineer 
to ascertain that velocity, and to employ it in the con- 
struction of this machine. The performance of the ma- 
chine is also influenced by the friction and inertia of its 
various parts 3 and as both these act as resistances, and 
therefore destroy a considerable portion of the impel- 
ling power, it becomes an object of great importance to 
attend to the simplification of the machinery, and to as- 
certain the nature of friction so as to diminish its ef- 
fect, either by the application of unguents or by mecha- 
nical contrivances. Since the impelled and working 
points of a machine are gencrally connected by means 
of toothed wheels, the teeth must be formed in such a 
manner, that the wheels may always act upon cach 
‘other with the same forcc, otherwise the velocity of the 
‘machine will be variable, and its structure soon injured 
by the irregularity of its motion. The irregular mo- 
‘tion of machines sometimes arises from the nature of 
the machinery, from an inequality in the resistance 
to be overcome, and from the nature of the impelling 
power. In large machines, the momenta of their parts 
are generally sufficient to equalize these irregularities ; 
but in machines of a small size, and in those where the 


irregularities are. considcrable, we must employ fly- 


wheels for regulating and-rendering uniform their vari- 
able movements. ‘hese various subjects, and others 
intimately connécted with them, we shall now proceed 
to discuss in their order. | 


Cuap. I. On the Proportion between the Velocity of the 
Impelled and Working potnts of Machines, and be- 
tween the Power and Itesistance, in order that they 
may perform the greatest work. 


359. In the chapter on the maximum effect of ma- 
chines we have deduced formule containing x and y, the 
velocities of the impelled and working points of the ma- 


chines, and including every circumstance which can af- 


fect their motion. ‘The formula which exhibits the value 
of y, or the velocity of the working point, assumes various 
forms, according as we neglect one or more of the cle- 
ments of which it is composed.— When the work to be 
performed resists only by its inertia, which is the case in 
urging round a millstone or heavy fly, the quantity R 
may be neglected, and the second formula, (Page 92. 
col. 2.) should be employed. In small machines, and 
particularly in those where the motion is conveyed by 
wheels with epicycloidal teeth,’ the friction 1s very 
‘trifling, and the element @ may be safely omitted. In 
corn and saw mills, the quantity 6 or the inertia of the 
resistance may be left‘out of the formula, as the mo- 
tion communicated to the flour or to the saw dust is 
“too small to be subjected to computation. In ma- 


“Vou. XI. Part I. : 


chines where one heavy body is employed to raise an- 
other merely by its weight, the inertia of the power 


and the resistance, viz. a, &, are proportional to P, R, 


the powers and resistances themselves, and consequently 
P, Ri may be substituted in the formula, in the place of 
a, b.—The engineer therefore must consider, before he 
construct his machine, what elements should enter into 
the formula, and what should be omitted, in order that 
he may adapt it to the circumstances of the case, and 
obtain from his machine the greatest possible effect. 


TOS 
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360. When the inertia of the power and that of the re- To find the 
sistance are proportional tothe power and resistance them- relation be- 
selyes; and when the inertia and friction of the maehine t¥¢c® the 


—iTI 


may be omitted, the formula becomes y= e+ 


from which the following table is computed, which 


velocities of 
the impel- 
led and 
working 
points of 


contains the values of y for different values of PP; Ra machine. 


being supposed =10, and mort. 


TABLE containing the best Proportions between the Ve- 
locities of the Impelled and Working Points of a Ma- 
chine, or between the Levers by which the Power 
and Resistance act. 


Value of the ve- 


Proportional]. SeeTie Ge tere Proportional 

valué of the VODs pert or value of the 
° . : or of the lever] - : 
impelling }’ impelling 


>, {| by which the re- 
yer, or P.j . ; 
power sistance acts, that|/POWS™ °F g 


of x being one. 


Value of the ve- 
locittes of the 
working point or 
; or of the lever 
by which the re- 
sistance acts, thai 

of x being 1. 


I 0.048809 20 0.732051 
2 0,095445 21 0.760682 
3 - 0.140175 22 0.7888 54 
4 0.183216 23 0.816590 
5 0.224745 24 0.843900 
6 0.264911 25 0.870800 
4 0.303841 26 0.897300 
8 0.341641 27 0.923 500 
9 0.378405 28 9.949400 
10 0.414214 29 0.974800 
11 0.449138 30 1.000000 
12 0.483240 40 1.236200 
13 0-516 575 50 1.449 500 
14 0.549193 60 1.645700 
15 0.§81139 70 1.828400 
16 ©.6124 51 89 2.000000 
14 6.643168 go 2+162300 
18 0.673326 100 2.316600 
19 0.902938 


In order to explain the use of this table, let us sup- 


in a second, by mears ‘of a stream which discharges 


three cubic feet of water in a second; and let it be re- 
quired to find the construetion of a wheel and:axle for 


performing this work ; that is, the diameter of the axle, 
that of the wheel being 6. Here the power is evident- 
ly 3 cubic feet, while the resistance is only one cubic 
foot, therefore P=3 R; but in the preceding table: 

0 R=10, 


‘pose that it is required to raise one cubic foot of water - 
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expresses the work performed. This method is indeed - Pad 
tedious; and we mention it only for the sake of showing Mechayj 
the conformity of the results, and of proving that there —=~—~ 


106 

Practical R==10, consequently P=3 x 10= 30. Butit appears from 
Mechanics. the table that when P==30, y or the diameter of the axle 
——-y~=-/ is 1, upon the supposition that the diameter x of the wheel 


To find the 


is 1; but as x must be <6, we shall have y=6. 

361. Instead of using the preceding table, we might 
find the best proportion between x and y by a kind of 
PxRy—R*y? 


ig a certain proportion between x and y which gives a 
maximum effect. Let x6, as in the preceding para- 
graph, and let us suppose y to be successively 5, 6, and 
7, in order to see which of these values is the best. 


tentative process, from the formula Pe pRy’ which G+ 166 P= 3, and R=1, and x=6, we have 
: “PxRy—Rty*_ 3X6X1X5—1XSX5__ 65 _ ge 
WOES “PERy — 3XOKO+IKSXS 133 
_. Px Ry—R?¥ _ 3X6xX1xX6—1X6X6_ 72 _ 
When y==6 “PxepRy “3x Ox 641 x6 XOXO pr hag 
Px Ry—R*y* _ 3X6X1X7I—1X7TX7_ 77 


When y=7 


It appears therefore that when y= 5, 6, 7, the work per- 
formed is 0.4883 0.5000; 0.490453, so that the etlect 
is a maximum when 7=6, a result similar to what was 
obtained from the table. 

362. When the machine is already constructed, x 


+ . ° . 
best propor-and y eannot be varied so as to obtain a maximum ef- 


—* =0.49045 


PetkRy ~ 3X6X6+I1X7X7 157 


363. The following table is founded on the formula 


2 


YtI—I.. 
R= / ae , which answers to the ease where the 


inertia of the impelling power is the same with its pres- 
sure, and where the inertia and the frietion of the ma- 


tion be- fect. The same object however will be gained by pro- ehine may be safely neglected. The second column 
tween the perly adjusting the power to the work when the werk contains the different values of R eorresponding to the 
ag eannot be altered, or the work to the power when the values of y in the first column. The numbers in the 
ance. power is determinate. The formulz in Prop. 2. Chap. 7. third column shew the ratio of y to R, or they have the 


exhibit the values of R under many eircumstanees, and 
it depends on the judgment of the engineer to select 
such of them as are adapted to all the conditians of the 
case. 


same proportion to 1, which R has to the resistance 
which will balanee P. In the table it is supposed that 
P=1 and x1, | 


T Bie containing the best proportions between the Power and the Resistanee, the inertia of the impelling power 
being the same with its pressure, and the friction and inertia of the Machine being omitted. 


Values of y, 


| Values of Yy, 


or the velo- Values of R, Ratio of R to or the velo- Vaines of 2, Ratio of R to 
city of the oun ty | the resistance city of the ra bbe Posies the resistance 
working ittebon ‘, | which would working ie 8040 obi which would 
point; x being ei ra balance P.  fpoint; x being i smerny - balance P. 
equal to 1. i eae equal to 1. est 
z 1.888 5 0.4724 to I 0.03731 | 0.26117 to I 
1.3928 | 0.4639 0.03125 |0.25000 
2 0.8986 0.4493 —— 0.02669 | 0.24021 
ae 0.4142 | 0.4142 0.02317 |0.23170 
2 0.1830 0.3660 0.02037 |0.22407 
3 O.1III 0.3333 —— 0.01809 | 0.21708 
4 0.0772 | 0.308 0.01622 | 0.21086 
5 0.0580 0.2900 (0.01466 [0.20524 ——— 
6 0.0457 | 0.2742 0.01333 | 0.19995 —— 


364. To exemplify the use of the preceding table, 
let us suppose that we are to raise water by means of a 
simple pulley and bncket, with a power = 10, and 
that it is required to find the resistance R, or the quan- 
tity of water which must be put into the bucket, in or- 
der that the work performed may be a maximum. In 
the simple pulley, x, y, the arms of the vertical le- 
vers or the velocities of the impelled and working 
points are equal; and since ~ is supposed in the table to 
be = 1, we have y= 1, which corresponds in the table 


-with 0.4142, the value of R, P being = 1 in the 


table: But in the present case P=1o. Therefore, 
IO: 150.4142: 4.142, the value of R when P=1o. 
365. The same result might be obtained in a more 


Px Ry—h’/ 

Pxt+Ry ? 
which expresses the performance of the machine. Thus, 
let e=1; y=1; P=r1o, and let us suppose R succes- 
sively equal to 35 435 4-1423 53 so that we may de- 
termine which of these values gives the greatest per- 
formance, 


cireuitous method by means of the formula 


When, 
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10X 3—3X3__ 24 


When R=3, the preceding formula b vslaton: #46 Iarke 
en 2 Pp g ula becomes 5 ad ¥ 1.6154 
wy 
When R=4, the formula becomes ee ree ey ‘ 
: “ When R==4.142, the formula beeomes x, Al Nrere Ba aM ae 1.915%. 
7 1O+4-4.142 14.142 


When R= 5, the formula becomes 


10-45 


oR ST ISA 5 — 75 1.6666 
a2 


» 


Hence it appears, that when R=35 43 4.1423 53 the work performed is respectively = 1.61545 1.91433 
1.71573 1.6666 ; so that the work perforined is a maximum when R is =4.142, the same result which was ob- 


tained from the table. 
Cuar. IL. On the Simplification of Machinery. 


366. As the inertia of every machine adds greatly 
to the resistance to be overcome, and as the friction of 
the communicating parts is proportional to the pressure, 
it becomes a matter of great practical importanee, that 
the different parts of a machine should be proportioned 
to the strains to which they are exposed. If the beam 
of a steam-engine, for example, is larger than what is 
neeessary, an immeuse portion of the impelling power 
must he destroyed at every stroke of the piston, by drag- 
cing the superfluous mass from a state of rest into mo- 
tion; the pressure upon the gudgeons will also be in- 
creased, and their frietion in their sockets proportional - 
lyenlarged. The engineer, therefore, should be well 
acquainted with the strength of the materials of which 
the machine is to be constructed, and should frame its 
different parts in sueh a manner that they may not be 
heavier than what is necessary for resisting the forees 
with which they are urged.—When the motions of the 
machine are necessarily irregular, and when the ma- 
chine may be exposed to accidental strains, the parts 
must be made considerably stronger than what is ne- 
cessary for resisting its ordinary strains; but it is not 
often that such a precaution should be observed. The 
gudgeons of water-wheels, and of the beams of steam- 
engines, ought to be made as short and small as possi- 
ble, as the friction increases with the rubbing surfaces. 
This is very seldom attended to in the construction of 
water-wheels. The diameter of the gudgeons is fre- 
quently thrice as large as what is necessary for support- 
ing the weight of the wheel. 

367. In the construction of maehinery we must not 
ouly attend to the simplifieation of the parts, but 
also to the number of these parts, and the made of con- 
necting them. From the nature-and quantity of the 
work to be performed, it is easy to ascertain the velo- 
city of the working point which is most proper for per- 
forming it. Now this velocity may be procured in a 
varicty of ways, either by a perplexing multiplicity of 
wheels, or by more simple combinations. ‘The choice 
of these combinations must be left solely to the judge- 
_ ment of the engineer, as no general rules ean be laid 
down to direct him. It may be useful, however, to 
remark, that the power should always be applied as 
near as possible to the working point of the machine, 
and that when onc wheel drives another, the diameter 
“of the one should never be great, when the diameter of 
the other is very small. The size of wheels «is often 


“ 


determined from the strains to which they are exposed. 
If, for example, we are obliged to give a certain velo- 
city to an axle by means of a wheel with 120 teeth, 
and if the force with which this wheel is urged, re- 
quires the teeth to be at least one inch thick in order to 
prevent them from breaking, we shall be obliged to 
make its diameter at least seven feet ; for supposing the 
spaees between the teeth to be cqual to the thickness of 
the teeth, the circumference of the wheel must at least 
be equal to 120-+-120==240 inches, the sum of the 
teeth and their intervals, which gives a diameter of six 
feet eight inches. ‘There are some eases where our 
choice of combination must be direeted by the nature of 
the machinery. If the work to be performed is a load 
raised with a certain velocity by means of a rope wind- 
ing round a hollow drum, and if the simplest combina- 
tion of mechanical powers for produeing this velocity 
should give a small diameter to the drum, then this com- 
bination must give way to another which corresponds 
with a larger size of the drum, for, on account of the 
inflexibility of the ropes, a great partion of the impel- 
ling power would be wasted in winding them about the 
circumference of a small drum. 


104 


Practical 
Mechanics. 


368. The advantages of simplifying machinery are Description 
well exemplified in the following capstane, which unites of # power 


great strength and simplicity. It is represented in fig. 
4. where AD is a compound barrel composed of two ey- 
linders of different radi. 
the extremity of the cylinder D: and after passing over 
the pulley E, which is attached to the load by means 
of the hook F, it is coiled round the other cylinder D, 
and fixed at its upper end. ‘The capstane bar AB 
urges the compound barrel CD about its axis, so that 
while the rope coils round the cylinder D it unwinds it- 
self from the cylinder C. Let us suppose that the dia- 
meter ef the part D of the barrel is 21 inches, while 
the diameter of the part C is only 20 inches, and let 
the pulley E be 20 inches in diameter. When the 


ul cap- 


stane. . 


Plate 


The rope DEC is fixed at CCCXXIH. 


fig. 4. 


barrel AD, therefore, has performed onc complete revo-_ 


lution by the pressure exerted at B, 63 inches of rope, 


equal to the cireumference of the cylinder, will be ga- 


thered upon the cylinder D, and 60 inches will be un- 
winded from the cylinder C. The quantity of wound 
rope, therefore, exeecds the quantity that 1s unwound 
by 63—69=53 inches, the difference of their respective 
perimeters 5 and the half of this quantity, or iz inches, 
will be the space through which the load or pulley 
FE. moves by one turn of the bar. If a simple capstane 


of the same dimensions had been employed, the length _ 


of rope coiled round the harrel would have been 60 
M 2 inches 3 


2; 
. 


108 
Practical inchcs ; and the space described by the pulley, or load 

Meclianics, to be overcome, would have been 30.inches. Now, as 
the power is to the weight as the velocity of the weight 

is to the velocity of the power, and as the velocity of 

the power is the same in both capstanes, the weights 

which they will raise will be as 14 to 30. If it is wish- 

ed to double the power of the machine, we have only: 
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371. The subject of frietion has becn examined at Praetical 
great length by.Amontons, Bulfinger, Parent, Euler, Mech 
and Bossut, and has lately occupicd the attention of 
our ingenious countryman Mr Vince of Cambridge. 

He found that the friction of hard bodies in mo- Result of 
tion is an uniformly retarding force, and that the Vince's ex. 
quantity of friction considered as equivalent to a weight Periments 


tocover the cylinder C with lathes a quarter of an 


inch thick, so that the difference between the radii of 


each cylinder may be half as little as before ; for it is 
obvions that the power of the capstane increases as the 
difference between the radii of the cylinders is diminish- 
ed. As we increase the power, therefore, we increase 
the strength of our machine, while all other engines 
are proportionably enfeebled by an augmentation of 
power. Were we for example to increase the power of 
the common capstane, we must diminish the barrel in 
the same proportion, supposing the bar AB not to ad- 
mit of being lengthened, which will not only diminish 
its strength, but destroy much of its power by the ad- 
ditional flexure of the rope.—This capstane may be 
easily converted into a crane, by giving the compound 
barrel a horizontal position, and substituting a winch 


M+Wx5 
ge. 
where M is the moving force expressed by its weight, 
W the weight of the body upon the horizontal plane, 
S the space through which the moving force or weight 
descended in the time ¢, and g==16.087 feet, the force 
of gravity. My Vince also found that the quantity of 
friction increases in a less ratio than the quantity of 
matter or weight of the body, and that the friction of 
a body does not continue the same when it has dif- 
ferent surfaces applied to the plane on which it, 
moves, but that the smallest surfaces will have the 
least friction. 
372. Notwithstanding the attempts of preceding, 
philosophers to unfold the nature of friction, it was 


drawing the body backwards is equal to M 


reserved for the celebrated Coulomb to surmount. the Experi- 


instead of the bar AB. The superiority of such a difficultics whieh are inseparable from such an_in- ments of 


crane above the common ones does not require to be Coulomb. 


Compound 
double ma- 
chine on 
the same. 
principle. 


Fig. s. 


pointed out ; but it has this additional advantage, that 
it allows the weight to stop at any part of its progress, 
without the aid of a ratchet wheel and catch, because 
the two parts of the rope pull on the contrary sides of 
the barrel. The rope indeed which coils round the 
larger part of the barrel acts with a larger lever, and 
consequently with greater force than the other ; but as 
this excess of force is not sufficient to overcome the 
friction of the machine, the weight will remain sta- 
tionary in any part of its path. . (Appendix to Fergu- 
son’s Lectures, vol. 1i.). 

369. The principle on which the preceding capstane 
is constructed, might be applied with great advantage 
when two separate axles AC, BD are driven by means 
of the winch H and the wheels B and A. Iktis evi- 
dent that when the winch is turned round in one di- 
rection, the rope R is unwinded from the axle BD; 
the wheel B drives the wheel A, so that the axle AC 
moves in a direction opposite to that of BD, and the 
rope is coiled round the axle AC. If the wheels A, B 
are of the same diameter and the same number of teeth, 
the weight W will be stationary, as the rope winded 
about one axle will be always equal to what is unwind- 
ed from the other. If the wheels have different diame- 
ters, or different numbers of teeth, the quantity of rope 
wound round the one axle will exceed what is.un- 
wound ' from the other, and the weight will be 
raised. 


Cuar. III. On the Nature of Friction and the Method 
of diminishing tts effects in Machinery ; and on. the 


Rigidity of Ropes. 


370. THE friction generated in the communicating 


parts of machinery, opposes such a resistance to the im- 


pelling power, and is so injurious to the machine itself, 
that an acquaintance with the nature and effects of this 
retarding force, and with the method of diminishing its 
effects on machinery, is of infinite importance to. the 
practical mechanic. . 


3. 


vestigation, and to give an accurate and satisfactory 
view of this difficult branch of mechanical philoso- 
phy. By employing large bodies and conducting his 
experiments on a large scale, he has corrected several 
errors which arose from the limited experiments of 
others; he has brought to light many new and strik- 
ing phenomena, and confirmed others which were hi- 
therto but partially established. As it would be foreign 
to the nature of this work to follow this ingenious phi- 
losopher through his numerous and varied experiments, 
we shall only present the reader with the interesting re- 
sults to which they led. 

1. The friction of homogeneous bodies, or bodies of 
the same kind, moving upon one another, is generally 
supposed to be greater than that of heterogeneons bo- 
dies ; but Coulomb has shewn that there are exceptions 
to this rule. He found, for example, that the friction 


of the force of pres- 


1 

of oak upon oak was equal to : 
I 

1.78’ 


.. The friction of oak against 


and that 


sion ; the friction of pine against pine 


of oak against pine 


copper was , and that of oak against iron nearly . 


the same. 

2. It was generally . supposed, that in the case of 
wood, the friction is greatest when the bodies are drag- 
ged contrary to the course of their fibres ; but Coulomb 
has shewn that the friction is in. this case sometimes 
the smallest. . When the bodies moved in the direction 


of the force with 


of their fibres, thé friction was 
which they were pressed together ; but when the mo- 
tion was contrary to the courses of the fibres, the fric- 


‘ I 
tion was only 76 . 
3. The longer the rubbing surfaces remainin contact, , 
the greater is their friction.—When wood was moved 
upon. 
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actieal upon wood, according to the direction of the fibres, the 

chanics. friction was inereased by keeping the surfaces in eon- 

~—~ tact for a few seconds ; and when the time was prolong- 

ed to a minute, the frietion seemed to have reaehed its 

farthest limit. But when the motion was contrary to 

the course of the fibres, 2 greater time was necessary be- 

fore the friction arrived at its maximum. When wood 

was moved upon metal, the frietion did not attain its 

maximum till the surfaces eontinued in contaet for five 

or six days; and it is very remarkable, that when 

wooden surfaces were anointed with tallow, the time 

requisite for producing the greatest quantity of frietiou 

is increased. ‘I'he inerease of frietion whieh is gene- 

rated by prolonging the time of eontaet is so great, 

| that a body weighing 1650 pounds was moved with a 

foree of 64 pounds when first laid upon its eorrespond- 

ing surface. After having remained in contaet for the 

space of three seconds, it required 160 pounds to put it 

| in motion; and, when the time was prolonged to fix 

days, it could scarcely be moved with a foree of 622 

pounds. When the surfaees of inetallie bodies were 

moved upon one another, the time of producing a maxi- 

mum of friction was not ehanged by the interposition 

of olive oil; it was increased, however, by employing 

swine’s grease as an unguent, and was prolonged to five 
or six days by besmearing the surfaees with tallow. 

4. Friction ts in gencral proportional to the force with 

which the rubbing surfaces are pressed together ; and1s, 

for the most part, equal to between & and % of that force. 

—In order to prove the first part of this proposition. 

| Coulomb employed a large piece of wood, whose sur- 

face contained three square fect, and loaded it sueces- 

sively with 74 pounds, 874 pounds, and 2474 pounds. 


ale I I 
In these cases the frietion was sueeessively -—z, —--, 
2.46° 2.16 


re 


I i 
——— of the force of pression; and when a less surface and 


' —= I I 
other weights were used, the frietion was ——~, ——, 
2QZQi Dradedy’ 


I . . e e 4 
Similar results were obtained in all Coulomb’s 


2.40 
experiments, even when metallic surfaees were employ- 
ed. The seeond part of the proposition has also. been 


established by Coulomb. He found that the greatest. 


friction is engendered when oak moves upon pine, and 


that it amounts to — 
1.78 
the contrary, when iron moves upon brass, the least 
| friction is produced, and it amounts to 4 of the forec of 
pression. ‘ 
5. Friction 7s in general not tncreased by augmenting 
the rubbing surfaccs.—When a superfieies of three 
feet square was employed, the frietion, with different 


e I e 
weights, was at a medium; but when a small 
§ 9 x 28 2 


surface was used, the friction instead of being greater, as 


might have been expected, was only 2.39 


* 6. Friction for the most part is not augmented by an 
J1sne 
increas- 
|’ the ve. 
ity 


an augmentation of celerity.—M. Coulomb found, that 
when wood moved upon wood in the direetion of the 
fibres, the frietion was a constant quantity, however 
much the velocity was varied; but that when the sur- 


of the foree of pression; on. 


increase of vclocity.. In some cases, 7 2s diminished by - 


10g 
faces were very small in respect to the force with which Practical 
they were pressed, the friction was dinnnished by aug- Mechanics. 
menting the rapidity : the frietion, on the eontrary, was 

inereased when the surfaces were very large when eom- 

pared with the foree of pression. When the wood was 

moved eontrary to the direetion of its fibres, the frie- 

tion in every ease remained the same. If wood be 

moved upon metals, the friction is greatly inereased by 

an increase of velocity ; and when metals move upon 

wood besmeared with tallow, the friction is still aug- 

mented by adding to the veloeity. When metals move 

upon metals, the frietion is always a eonstant quantity ; 

hut when heterogeneous substanees are employed whieh 

are not bedaubed with tallow, the frietion is so inerea- 

sed with the veloeity, as to form an arithmetical pro- 

gression when the velocities form a geometrical one. 

4. Lhe friction of loaded cylinders rolling upon a ho- 
rizontal plane, ts in the direct ratio of their weights, and. 
the inverse ratio of their diameters. In Coulomb's ex- 
periments, the friction of cylinders of guaiacum wood, . 
which were two inches in diameter, and were loaded with 
1000 pounds, was 18 pounds or =, of the foree of pres- 
sion. In cylinders of elm, the friction was greater by =, 
and was seareely diminished by the interposition of tallow. 

373. From a variety of experiments on the frietion 
of the axes of pulleys, Coulomb obtained the following: 
results.— When an iron axle moved in a brass bush 
the frietion was 2 of the pression; but when the bush 
was besmeared with very elean tallow, the frietion was 
only +4;; when swine’s grease was interposed, the fric- 


e I . e 
tion amounted to-— ; and when olive oil was employ- 


8.5 


ed as an unguent, the friction was never less than ¢ 
I e 
or ——, When the axis was of green oak, and the bush 


of guaiacum wood, the frietion was 2g when tallow 
was interposed ; but when the. tallow was removed, so 
that a small quantity only covered the surfaee, the fne- 
tion was inereased to -4;- When the bush was made 
of elm, the frietion was in similar eireumstanees +"y and 
#5, whieh is the least of all. If the axis be made of 
box, and the bush of guaiacum wood, the frietion will 
be Jy and zz, eireumstanees heing the same as before. 
If the axle be of boxwood, and the bush of elm, the 
friction will be 5 and ;5; and if the axle be of iron 
and the bush of elm, the frietion will be 35 of the force 
of pression. 

374. Having thus considered the nature and effets of Method of 
friction, we shall now attend to the method of lessening — 
the resistance whieh it opposes to the motion of ma- WY ccction, 
chines. ‘Che most efficacious mode of aeceomplishing 
this is to convert that species of frietion which arises 
from one body being dragged over another, into that 
which is oeeasioned by one body rolling upon another. 

As this will always diminish the resistance, it may be 
easily effeeted by applying wheels or rollers to the soe- 
kets or bushes which sustain the gudgeons of large 
wheels, and the axles of wheel carriages. Casatus 
seems to have been the first who recommended this ap- 


It was afterwards mentioned by Sturmius and Friction 


paralus. wheels. » 


‘Wolfius ; but was not used in praetice till Sully applied 
it to clocks in the year 1716, and Mondran to eranes 
in 1725. Notwithstanding these solitary attempts to 
‘ntroduce friction wheels, they scem to have attraet- 
ed little notice till the celebrated Kuler — 
an 


1 @ ge 


Practical and explained, with jus usual accuracy, their nature and 
Mechanics. advantages. ‘The diameter of the gudgeons and pivots 
“y= should be made as small as the weight of the wheel and 

the impelling foree will permit. The gudgcons should 
rest upon whecls as large as circumstances will allow, 
having their axcs as near each other as possible, but no 
thicker than what is absolutely necessary to sustain the 
superincumbent weight. When these precautions are 
properly attended to, the resistance which ariscs f. rom the 
friction of the gudgeon, &c. will be extremely trifling. 
Friction 375. The effects of friction may likewise in some. 
may be di- measure be removed by a judicious application of the 
mir impelling power, and by proportioning the size of the 
application friction wheels to the pressure which they severally sus- 
of the im- tain. If we suppose, for cxample, that the weight of a 
pelling wheel, whose iron gudgeons move in bushes of brass, is 
iii 100 pounds; then the friction arising from both its 
gudgcons will be equivalent to 25 pounds. _If we sup- 
pose, also, that a force equal to 4oxpounds is employed 
to impel the wheel, and acts in the direction of gravi- 
ty, as in the cases of overshot wheels, the pressure of 
the gudgeons upon their supports will then be 140 
pounds and the friction 35 pounds. But if the foree 
of 40 pounds could be applied in such a manner as to 
act in direct opposition to the whecl’s weight, the pres- 
sure of the gudgeons upon their supports would be 
100—-40, or 60 pounds, and the friction only 15 
pounds. Jt is impossible, indeed, to make the moving 
force act in direct opposition to the gravity of the 
wheel, in the case of water mills; and it is often im- 
practicable for the enginecr to apply the impelling 
power but ina given way: but there are many cases 
in which the moving foree may be so exerted, as at 
least not to inerease the friction which arises from the 
wheel’s weight. 

376. When the moving force is not cxerted ina per- 
pendicular direction, but obliquely as in undershot wheels, 
the gudgeon will press with greater force on one part of 
the socket than on any other part. ‘This point will evi- 
dently be on the side of the bush opposite to that where 
the power is applied; and its distance from the lowest 
point of the socket, which is supposed circular and con- 
centric with the gudgeon, being called x, we shall have 


‘hang. waex yr that is, the tangent of the arch con- 


tained between the point of greatcst pressure and the 
lowest part of the bush, is equal to the sum of all the 
horizontal forces, divided by the sum of all the vertical 
forces and the weight of the wheel, H representing the 
former, and V the latter quantities. The point of 
greatest pressure being thus determined, the gudgeon 
must be supported at that part by the largest friction 
wheel, in order to cqualize the friction upon their axles. 
The application of these general principles to parti- 
cular cases is so simple as not to require any illustration. 
‘lo aid the conceptions, however, of the practical mc- 
chanic, we may mention two cases in which friction 
whecls have been successfully employed. 

377- Mr Gottlicb, the constructor of a new crane, 
s received a patent for what he calls an anti-atirition 
axle-tree, the beneficial effects of which he has ascer- 
tained by a variety of trials. It consists of a steel roller 
t about four or six inches long, which turns within a 
groove cut in the infcrior part of the axle-trec CG which 
runsin the nave AB of the wheel. 

- if 


. Plate 
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fig. 
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tallow will diminish the friction more than swine’s 


When the whecl]- 
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carriages are at rest, Mr Gottlieb has given the friction Practiog 
wheel its proper position; but it 1 evident that the Mechanics | 
point of greatest pressure will change when they are TY 
put in motion, and will be nearer the front of the car- | 
riage. ‘his point, however, will vary with the weight 
of the load; but it is sufficiently obvious that the fric- | 
tion roller should be at a little distance from the lowest | 
point of the axle-tree. _ he 
378. Mx Gamett of Bristol has applied friction rollers 
in a different manner, which does not, like the prece- 
ding method, weaken the axle-tree. Instead of fixing 
them in the iron part of the axle, he leaves a space be- 
tween the nave and the axis to be filled with equal rol- 
lers almost touching each other. A section of thisPig.7, | 
apparatus is represented in fig. 7. where ABCD is the | 
metallic ring inserted in the nave of the wheel. Lhe 
axle-tree is represented at EF, placed between the fric- 
tiorrollers J, I, I, made of metal, and having their axes 
inserted into a circle of brass which passes through their 
eentres. ‘The circles arc rivetted together by means of 
bolts passing between the rollers, in order to keep them | 
separate and parallel. 
379. As it appears from the expcriments of Coulomb, 
that the least friction is generated when polished iron 
moves npon brass, the gudgeons and pivots of wheels, 
and the axles of friction rollers, shonld all be made of 
polished iron; and the bushes in which these gudgeons 
move, and the friction wheels, should be formed of po- 
lished brass. , 
380. When every mechanical contrivance has been Friction dé 


adopted for diminishing the obstruction which arises mn % | 
from the attrition of the communicating parts, it may "&™™ 
be still farther removed by the judicious application of 
unguents. ‘The most proper for this purpose are swine’s 
grease and tallow when the surfaces are made of wood, 
and oil when they arc of metal. When the force with 


which the surfaces are pressed together is very great, 


grease. When the wooden surfaces arc very small, un- 
guents will lessen their friction a little, but it will be 
greatly diminished if wood moves upon metal greased 
with tallow. Ifthe velocities, however, are inereased, 
or the unguent not often enough renewed, in both these 
cases, but particularly in the last, the unguent will be 
more injurious than useful. The best mode of applying 
it, is to cover the rubbing surfaces with as thin a stra- 
tum as possible, for the friction will then be a constant 
quantity, and will not be increased by an augmentation 
of velocity. 

381. In small works of wood, the interposition of the 
powder of black lead has been found very useful in re- 
lieving the motion. The ropes of pulleys should be 
rubbed with tallow, and whenever the serew is used, 
the square threads should be preferred.”? Appendix to 
Ferguson's Lectures, vol. ii. 

382. Whien ropes pass over cylinders or pulleys, a On the si | 
considerable force is necessary to bend them into the gidityo | 
form of the cireumference round which they are coiled. PPS 
The force whieh is necessary to overcoine this resistance 
is called the stifness or rigidity of the ropes, ‘This im- 
portant subject was first examined by Amontons, * who * Mem 4 
contrived an ingenious apparatus for ascertaining the Acad, 1994 


BC 2 ° . : ‘ o . ° i c ° i he 
rigidity of ropes. Tis experiments were repeated and P 7" 
conhrmed in part by subsequent philosophers, but par- 

5 Le | tt? ’ id : } it ? = = 
treularly by M. Coulomb, who bas investigated the sub- 
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ar The exponent z of the quantity D diminishes with the 
tion; and as there was no great diserepancy in the re- flexibility of the rope, but is generally equal to 1.7 or 
1.85 or, as in N° 2. the rigidity is nearly in the dupli- 
eate ratio of the diameter of the rope. When the cord 
1s much used, its flexibility is increased, and 7 becomes 
equal to 1.5 or 1.4. 


‘sults, he was authorised to place more confidence in his 
experiments. The limits of this article will not per- 
mit us to give an account of the manner im which the 
experiments were conducted, or even to give a detailed 
view of the various conclusions which were obtained. We 
can only present the reader with some of thosc leading 
results which may be useful in the construction of ma- 
chinery. 

1. The rigidity of ropes inereases, the morc that the 
fibres of which they are composed are twisted. 

2. ‘The rigidity of ropes increascs in the duplieate 
ratio of their diameters. Aceording to Amontons and 
Desaguliers, the rigidity inercases in the simple ratio of 
the diameters of the ropes; but this probably arose 
from the flexibility of the ropes which they employed : 
for Desaguliers remarks, that when he used a rope whose 
diameter was half an inch, its rigidity was increased in 
‘a greater proportion ; so that it is probable that if they 
had employed ropes from two to four inches in diaineter, 
like those used by Coulomb, they would have obtained 
similar results. (See N° g.) 

3. The rigidity of ropes is in the simple’ and direet 
ratio of their tension. 

. The rigidity of ropes is in the inverse ratio of 
‘the diameters of the cylinders round which they are 
coiled. | 

5. In gencral, the rigidity of ropes is dircetly as 
their tensions and the squares of their diameters, and in- 
versely as the diameters of the cylinders round which 
they are wound. 

6. The rigidity of ropes inereases so little with the 
velocity of the machine, that it need not be taken into 
the account when computing the effects of machines. 

4. The rigidity of small ropes is diminished when pe- 
netrated with moisture ; but when the ropes are thick, 
their rigidity is increased. 

§. The rigidity of ropes is iacreased and their strength 
diminished when they are covered with pitch ; but when 
ropes of this kind are alternately immersed in the sca 
and exposed to the air, they last longer than when they 
are not pitched.—This increase of rigidity, however, 1s 
not so perceptible in small ropes as in those which are 
‘pretty thick. 

g. The rigidity of ropes covered with pitch is a sixth 
part greater during frost than in the’ middle of summer, 
but this inerease of rigidity does not follow the ratio of 
their tensions, 

10. The resistance to be overcome in bending a rope 
over a pulley or cylinder may be represented by a for- 


The first term = 


iS 2 


mula composed of two terms. 


constant quantity independent of tension, a being a 
constant quantity determined by experiment, D” a 
power of the diameter D of the rope, and 7 the radius 
of the pulley or cylinder round which the rope is coil- 


£D2 


ed. The sceond term of the formula is TX ? 


where T is the tension of the rope, J a constant quanti- 
ty, and D” and rthe same as before. Hence the com- 


Cuap. IV. On the Nature and Advantages of ly 
heels. 


383. A FLY, in mechanics, isaheavy wheel or cylinder 
which moves rapidly upon its axis, and is applied to 
machines for the purpose of rendering uaiform a desul- 
tory or reciprocating motion, arising cither from the 
nature of the machiuery, from an incquality in the 
resistance to be overcome, or from an irregular applica- 
tion of the impelling power. When tle first mover is 
inanimate, as wind, water, and steam, an inequality of force 
obviously arises froma variation inthe velocity ofthe wind, 
from an increase or decrease of water occasioned by 
sudden rains, or from an augmentation or diminution of 
the steam in the boiler, produeed by a variation in the 
heat of the furnace ; and aceordingly various methods 
have been adopted for regulating the action of these 
variable powers. ‘I'he same ingquality of force obtains 
when machines are moved by horses or men. Every 
animal exerts its greatest strength when first set to work. 
After pulling for some time, its strength will be impair- 
ed; and when the resistance is great, it will take fre- 
quent though short relaxations, and then commence 
its labour with renovated vigour. These intervals of 
rest and vigorous exertion must always produce a varia- 
tion in the velocity of the machine, whieh ought parti- 
cularly to be avoided, as being detrimental to the com- 
municating parts as well as the performance of the ma- 
chine, and injurious to the animal which 1s employed to 
draw it. But ifa fly, consisting either of cross bars, or 
a massy circular rim, be conneeted with the machinery, 
all these inconveniences will be removed. As every fly 
wheel must revolve with great rapidity, the momen- 

tum of its circumference must be very considerable, and 
will consequently resist every attempt either to accelerate 
or retard its motion. When the machine therefore has 
been put in motion, the fly wheel will be whirling with 
an uniform celerity, and with a foree capable of con- 
tinuing that eclerity when there is any relaxation in the 
impelling power. After a short rest the animal renews 
his efforts ; but the machine is now moving with its for- 
mer velocity, and these fresh efforts will have a tendency 
to increase that velocity. The fly, however, now acts 
as a resisting power, receives the greatest part of the 
superfluous motion, and causes the machinery to preserve 
its original eelerity. In this way the fly secures to the 
engine an uniform motion, whether the animal takes 
occasional relaxations or exerts his force with redoubled 
ardour. 

384. We have alrcady observed that a desultory or 
variable motion frequently arises from the mequality of 
the resistance, or work to be performed. Thus is particu- 
larly manifest in thrashing mills, on a small scale, which 


are driven by water. When the cern is laid uncqually 
on 


ie oy. 
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-rel gradually increasing as the weight diminishes. 
this way the variable resistance will be equalized much 
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oft the feeding board, so that too much is taken in by 
the fluted rollers, this inercase of resistance: instantly 
affects the machincry, and communicates a desultory or 
irregular moticn even to the water wheel or first mover. 
This variation in the velocity ef the impelling powcr 
may be distinctly perecived by the ear m a calm even- 
ing when the machine is at work. The best method of 
correcting these irregularities is to employ a fly wheel, 
which will regulate the motion of the machine when 
the resistance is either augmented or dimimshed. In 


machines built upon a large scale there is no necessity 


for the interposition of a fly, as the zzertza of the ma- 
chinery supplies its place, and resists every change’ of 
motion that may be generated by an unequal admission 
of the corn. | 

385. A variation in the velocity of engines ariscs also 
from the nature of the machinery. Let us suppose that a 
weight of tooo pounds is to be raised from the bottom 
of a well 50 fect, by means of a buekct attached to an 
iron chain which winds round a barrel or cylinder, ara 
that every foot length of this chain weighs two pourds. 
It is evident that the resistance to be overcome in the 
first moment is 1000 pounds added to 50 pounds the 
weight of this chain, and that this resistance dimmishes 
gradually as the chain coils round the cylinder, tall it 
is only 1000 pounds when the chain is completely 
wound up. The resistance therefore decreases from 1050 
to 1000 pounds; and if the impelling power is inanimate, 
the velocity of the bucket will gradually increase 5 but 
if an animal is employed, it will generally proportion 
jts action to the resisting load, and must therefore pull 
with a greater or less force accordingas the bucket is near 
the bottom or top of the well. In this casc, however, 
the assistance of a fly may be dispensed with, because 
the resistance diminishes uniformly, and may be render- 
ed constant by making the barrel conical, so that the 
chain may wind upon the part nearest the vertex at the 
commencement of the motion, the diameter of the bar- 


In 


better than by the application of a fly wheel, for the 
fly having no motion of its own must necessarily waste 
the impelling power. 

386. Having thus pomted out the chief causes of 
variation in the velocity of machines, and the method 
of rendering it uniform by the intervention of fly 
wheels, the utility, and in some instances the necessi- 
ty, of this piece of mechanism, may be more obviously 
illustrated by shewing the propriety of their application 
in particular cases. 

387. In the description of Vauloue’s pile engine *, 
the reader will observe a striking instance of the 
utility of iy wheels. "The ram Q is raised between 
the guides 6 6 by means of horses acting against the 
levers 8, 53 but as soon as the ram is elevated to 


the top of the guides, and discharged from the fol- 


lower G, the resistance against which the horses have 
been exerting their force is suddenly removed, and 
they would instantaneously tumble down, were it not 
for the fly O. ‘This fly is connected with the drum B 
by means of the trundle X, and as it is moving with 


or collecting power. 
fly wheel by means of a small force, and if this force is 


a very great force, 


by the follower. 
~” 388. When machinery is driven by a single-stroke 
steam engine, there is such an incquality in the impel- 
ling power, that for two or three seconds it docs not 
act at all. During this interval of inaetivity the ma- 
chinery would neccessarily stop, were it not impelled by 
a massy fly wheel of a great diameter, revolving with 
rapidity, till the moving power again resumes its 
energy: 
389. If the moving power 1s a man acting with a 


handle or winch, it is subject to great inequalities. The 


grcatest force is excrted when the man pulls the handle : 


upwards from the height of his knee, and he acts with 
the least force when the handle being in a vertical po- 
sition is thrust from him in a horizontal direction. The 
force is again increased when the handle 1s pushed 
downwards by the man’s weight, and.it is diminished 
when the handle being at its lowest point is pulled to- 
wards him horizontally. But when a fly is_ properly 
connected with the machinery, these irregular excr- 
tions are equalized, the veloeity becomes uniform, and 
the load is raised with an-equable and stcady mo- 
tion. 

390. In many cases, where the impelling force is al- 
ternately augmented and diminished, the performance 
of the machine may be increased by rendering the resis- 
tance unequal, and accommodating it to the imequali- 
ties of the moving power. Dr Robison observes that 
“there are some beautiful specimens af this kind of 
adjustment in the mechanism of animal bodies.” 

Besides the utility of fly wheels as regulators of 
machincry, they have been employed for accumulating 
If motion is communicated to a 


continued till the wheel has acquired a great velocity, 
such a quantity of motion will be accnmulated in its 
circumference, as to overcome resistances and produce 
effects which could never have been accomplished by 
the original force. So great is this accumulation of 


power; that a force equivalent to 20 pounds applied 


for the space of 37 seconds to the circumference of a 
cylinder 20 feet diameter, which weighs 4713 pounds, 
would, at the distance of one foot from the centre, give 
an impulse to a musket ball equal to what it receives 
from a full charge of gunpowder. In the space of six 
minutes and 10 seconds, the same eflect would be pro- 
duced if the cylinder was driven by a man who con- 
stantly exerted a force of 20 pounds at a winch onc foot 


long (D). 


391. This accumulation of power is finely exem- 
plified in the s/izmg. When the thong which contams 
the stone is swung round the head of the slinger, the 
force of the hand is continually accumulating in the re- 
volving stone, till it is discharged with a degree of rapi- 
dity which it could never have received from the force 
of the hand alone. When a stone is projected from the 
hand itself, there is even then a certain degree of force 
accumulated, though the stone only moves through the 
arch of a circle. If we fix the stone in a opening at 


the 
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(D) This has been demonstrated by Mr Atwood. See his Treatise on Rectilineal and Rotatory Motion. 


it opposes a sufficient resistance to pros 
the action of the horses, till the ram is agam taken up Ache | 
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actical extremity of a piece of wood two feet long, and dis- 
chanics. charge it in the usual way, there will be more foree ac- 
—v— cumulated tban with the hand alone, for the stone de- 


| 13 
the corresponding increase or diminution in the centrifu- practical 

gal force of the balls raises or depresses the arm of the Mechanics. 
lever, admits a greater or a less quantity of steam into the ~~” 


scription 


5 8. 


scribes a larger areh in the same time, and must therc- 
fore be projected with greater force. 

392. When coins or medals are struck, a very con- 
siderable accumulation of power is necessary, and this is 
effected by means of a fly. The foree is first accumu- 
lated in weights fixed in the end of tbe fly. This force 
is communicated to two levers, by whieh it is farther 
condensed ; and from these levers it is transmitted to a 
serew, by which it suffers a seeoud condensation. The 
stamp is then impressed on the coin or metal by means 
of tbis force, which was first aecumulated by the fly, 
and afterwards augmented by the intervention of two 
meehanieal powers. | 

393- Notwithstanding the great advantage of fly 
wheels, both as regulators of machines and collectors 
of power, their utility wholly depends upon the position 
which i8 assigned them relative to the impelled and 
working points of the enginc. For this purpose 
no particular rules ean be laid down, as their positions 
depend altogether on the nature of the machinery. We 


may observe however, in general, that when fly wheels 


are employed to regulate machinery, they should be near 
the impelling power; and when used to accumulate 
foree in the working point they should not be far distant 


from it. In hand-mills for grinding corn, the fly is for 


the most part very injudiciously fixed on the axis to 


which the wineh is attached ; whereas it sbould always 
‘be fastened to the upper millstone so as to revolve with 


the same rapidity. In the first position indeed it must 


equahze the varying efforts of the power which moves 


the winch; but when it is attached to the turning mill- 


‘stone, it not only docs this, but-contributes very cflcc- 


tually to the grinding of the corn. 
394. A new kind of fly, called & conical pendulum 


steam-engine. It is represented in fig. 8. where AB is 
a vertical axis moving upon pivots, and driven by means 
of a rope passing from the axis of the large fly over the 
Sheave EI. ‘The large balls M, N are fixed to the 
rods NG, MH, which have an angular motion round 
2, and are connected by joints at G and H, with the 
rods Gh, HK attached to the extremity of the lever KL 


‘whose centre of motion is LL, and whose other extremity 
4s eonnected with the coek wbichadmits the steam into 


the cylinder. The frames CD and QR prevent the 
balls from receding too far from the axis, or from ap- 
proaehing too near it. Now when this conical pendu- 
Jum is put in motion, the centrifugal force of the balls 
M, N makes them recede from the axis AB. In con- 
sequence of this reeess, the points C, H, K are depres- 
sed, and the other extremity of the lever is raised ; and 
the eock admits a certain quantity of steam into the cy- 
inder. When the velocity of the fly is by any means 
mereased, the halls recede still farther from the axis, the 
extremity of the lever is raised higher, and the eock 
closes a little and diminishes the supply of steam. From 
this diminution in the impelling power, the velocity of 
the fly and the conical pendulum deereases, and the balls 
resume their former position. In this way, when there is 
any increase or diminution in the velocity of the fly, 
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cylinder, and restores to the engine its former velocity. 


Cuar. V. On the Teeth of Wheels, and the Wipers of 
Stampers. 


395. In the constrnetion of maebines, we must not only 
attend to the form and number of their parts, but also to 
the mode by which they are to be connected. It would 
be easy to shew, did the linuts of this article permit it, 
that, when one wheel impels another, the impelling 
power will sometimes act with greater and sometimes 
with less force, unless the teeth of one or both of the 
wheels be parts 6f a curve generated after the manner 
of an epicycleid by the revolution of one circle along the 
convex or coneave side of anether. It may be sufficient 
to shew, that, when one wheel impels another by the ae- 
tion of epicyeloidal tecth, their motion will be uniform. 
Let the wheel CD drive the wheel AB by means of the 


epicycloidal teeth 2 p, 2g, 0 7, acting upon the infinite- Big. 9° 


ly small pins or spindles a, 6,¢3 and let the epieycloids 
mp, ng, &e. be generated by the circamferenee of the 
wheel AB, rolling upon the convex cireumference of 
the wheel CD. From the formation of the epicycloid 
it is obvious that the arch a b is equal to m7, and the 
arch ac to 0; for during the formation of the part 6 
of the epieycloid 2g, every point of the arch a is ap- 
plied to every point of the arch m 2, and the same hap- 
pens during the formation of the part co of the epicy- 
cloido7. Let us now suppose that the tooth 7 p be- 
gins to aet on the pin, and that 4, c are SUCCESSIVE 
positions of the pm @ after a certain time; then, 7 ¢; 
or will be the positions of the tooth m p after the same 
time; but @b==m 2 and ac=mo, thercfore the wheels 
AB, CD, when tbe arch is driven by epicye:oidal 


ada. B88 been ingeniously employed by Mir Watt for proeur- teeth, move through equal spaces in equal times, that 
5 ing a determinate velocity at the working point of bis 1s, the force of the wheel CD, and the velocity of the 


wheel AB, are always uniform. 

396. In illustrating the application of this property 
of the epicycloid, which was discovered by Olaus Roe- 
mer the célebrated Danish astronomer, we shall call the 
small wheel the pinxzon, and its teeth the eaves of the 
pinion. The line which joins the centre of the wheel 
and pinion is called the /!ne of centres. There are three 
different ways iv which the teeth of one wheel may 
drive another, and each of these modes of action re- 
quires a different form for the teeth. 

1. When the action is begun and completed after the 
teeth have passed the line of centres. 

2. When the action is begun and completed before 
they reach the line of centres. 

3. When the action is carried on, on both sides of the 


line of eentres. 


397.1. The first of these modes of action is represent- First mode 


ed in fig. 1. where B is the centre of the wheel (D), A that of eo 
of the pinion, and AB the linc of centres. It is evident o¢¢ 


from the figure, that the part ) of the tooth a 6 of the 
wheel, does not act on the leaf m of the pimon till 
they arrive at the line of centres AB; and that all the 
action is carried on after they have passed this line, and 
is completed when the leaf 7 comes into the situation 7. 
When this mode of action is adopted, the acting faces 


of 


(p) In figs. 1, 2, 3, 4, the letter B is supposed to be placed at the centre of the wheels. 
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Practical of the leaves of the pinion should be parts of an zterz0r 
Mechanics. epfeycloid, generated by a circle of any diameter rolling 


upon the concave superficies of the pinion, or within 
the circle a dh; and the faces a 6 of the teeth of the 
wheel should be portions of an cxtervor epicycloid form- 
ed by the same generating circle rolling upon the con- 
vex superficies 0 dp ofthe wheel. 

398. But when onc circle rolls within another whose 
diameter is double that of the rolling cirele, the line ge- 
nerated by any point of the latter is a straight line, tend- 
ing to the centre of the larger circle. Therefore, if the 
gencrating circle above mentioned should be taken with 
its diameter equal to the radius of the pinion, and be 
made to roll upon the concave superficies a dh of the 
pinion, it will generate a straight line tending to the 
pinion’s centre, which will be the form of the faces of 
its leaves; and the teeth of the wheel will be exterior 
epicycloids, formed by a generating circle, whose dia- 
meter is equal to the radius of the pimion, rollmg upon 
the convex superficies o d pof the wheel. This rectili- 


by composition (Eucl. v. 18.) ab: b=: y (ec bemg Practica! 
cqual to x+y), and consequently the radius of the pimon, Mechanic, 


; then by inverting the first analogy, we 
a+b 


have b: axzy: x, and consequently the radius of the 


viz. y= 


; ay a —_ 
wheel, viz. x= y being now a known number. 


Now, in the triangle ATIC, right-angled at C, the 
side AU is known, and likewise all the angles (HAC 


being equal to 22) the side AC, therefore, may be 


found by plain trigonometry. Then, in the triangle 
ACB, the <<CAB, equal to HAC, is known, ant 
also the sides AB, AC, which contain it; the third 
side, therefore, viz. CB, may be determined ; from 
which DB, equal to HB, already found, being sub- 
tracted, there will remain CD for the depth of the 
teeth. When the action is carried on after the line 
of centres, it often happens that the teeth will not 
work in the hollows of the leaves. In order to pre- 


Fig. 2. neal form of the teeth is exhibited in hig. 2. and is per- vent this, the a. CBH most always be greater thas 
haps the most advantageous, as it requires less trouble, lal the : = HBP. The <2 HBP is equal to 360 
and may be executed with greater accuracy, ne if ei degrees, divided by the number of teeth in the wheel, 
ils hia form ai éb = a 4 and CBH is easily found by plane trigonometry. 
are evidently weaker t tH ea C a eae ge 4or. Ifthe teeth of wheels and the leaves of pinions be 
poe glade 2 a i a h stig as pamnee=™"y formed according to the directions already given, they 
Vie. x im eg a regi adioctoe Bei ae will act upon each other, not only with uniform force, 
az tl ite eden to prevent the teeth of the wheel from act- but nearly without fiction. The one tooth rolls upon 
pe eae P Rethelinteareioue dheyeratchotlie the other, and neither slides nor rubs to such a degree 
ihe of eee: AM j and that one tooth of the wheel 99,0, Tetar d the wheels, orewear themitesth, » Duras 
fhay noteait the lene of the pinion till the succeeding it 1s-ampossrble in practice togive that perfect alto 
y i ‘i 7” FT 4 Peet citieni Merc ive -!° the faces of the teeth whieh theory requires, a quantity 
ae ade 8 en between the ed ices ie VE Chan antl! remem giter every precaut tomas bees 
the pinion bea number of tecth in the wheel, or taken 1 the formation of the (i 1] 
between the radius of the pinion and the radius of 402. 2. The second mode of action is helo ara se ? 
‘ ype -. ousas that which we have been considering, and should, mode % | 
the wheel, when the distance of the leaves AB 1s iE pousibl; glways: be-nnoided...ltscanaquocslaiaaaaaaan 
* e g ne 9 e 
given, But in machinery the number of leaves and a: a FA 
teeth is always known from the velocity which is re- lig. 3° oo centre ‘of the: pinion, B that of fa 
eal dt cle tackin.c™adienceeen Oe A ae the wheel, and AB the line of centres. It is evident 
a sity ieee (he ie bf great ftitpertanice ead. from the figure, that the tooth C of the wheel acts upon 
termine with accuracy the relative radii of the wheel e ia ” : t the pinion before they arrive at the line 
and pinion : ~ that it quits Ps leaf ae reach this cr 
—— a and have assumed the position o and F; and that 
Relative 400. For this purpose, let A, fig. 2. be the pinion hay- P J 


size of the 
wheel and 
pinion. 


the tooth c works decper and deeper between the leaves 
of the pinion, the nearer it comes to the line of centres. 
From this last circumstance a considerable quantity of 
friction arises, because the tooth C does not, as before, 
roll upon the leaf D, but slides upon it ; and from the 
same cause the pinion soon becomes foul, as the dust 
which lies upon the acting faces of the leaves is pushed 
into the interjaceut hollows. One advantage, how- 
ever, attends this mode of action: It allows us to 
make the tecth of the large wheel rectilineal, and thus 
renders the labour of the mechanic less, and the ac- 
curacy of his work greater, than if they had heen of a 
curvilineal form. If the teeth C, E, therefore of the 
wheel BC are made rectilineal, having their surfaces 
directed to the wheel’s centre, the acting faces of the 
leaves D, F, &c. must be epicycloids formed by a ge- 
nerating circle, whose diamcter is equal to the radius 
B 0 of the circle o p, rolling upon the circumference 
mn of the pinion A. But if the teeth of the wheel 
the other, and as the cireumferences of circles are pro- ree ene of the pinion are made curvilineal as in 
: oe 7 end ip the figure, the faces of the teeth of the wheel must be 

portional to their radii, we shall have a: dw : y, then ants fa’ ae . 
: 3 portions of an interior epicycloid formed by any gene- 


rating 


ing the acting faces of its leaves straight lines tending to 
the centre, and B the centre of the wheel. AB will be 
the distance of their centres. Then as the tooth C is sup- 
posed not to act upon the leaf Av till it arrives at the 
line AB, it ought not to quit Az till the following 
tooth F has reached the line AB. But since the tooth 
always acts in the direction ofa line drawn perpendicu- 
tar to the face of the leaf Az from the point of contact, 
the lme CH, drawn at right angles to the face of the 
leaf Asm, will determine the extremity of the tooth CD, 
or the last part of it which should act upon the leaf 
Aum, and will also mark out CD for the depth of the 
tooth. Now, in order to find AH, HB, and CD, put 
« for the number of teeth in the wheel, & for the num- 
ber of leaves in the pinion, ¢ for the distance of the pi- 
vots A and B, and let x be the radius of the wheel, and 
y that of the pinion. ‘Then, since the circumference of 
the wheel is to the circumference of the pinion, as the 
number of teeth in the one to the number of leaves in 


| M # 
Jrctiee! Yating circle rolling within ihe concave superticies of 
{ chanics. the circle o p, and the faces of the pinion’s leaves must 
) -\— be portions of an exterior epicycloid produced by roll- 
ing the same generating circle upon thc convex circum- 
ference 7 » of the pinion. 

mode 403+ 3> The third mode of action, which is represented 
ction. in hg. 4. is a combination of the two first modes, and 
1.4 consequently partakes of the advantages and disadvan- 
tages of each. It is evident from the figure that the 
portion e 4 of the tooth acts upon the part b c of the 
leaf till they reach the linc of centres AB, and that 
the part e d of the tooth acts upon the portion 4 @ of 
the leaf after they have passed this line. Flence the 
acting parts e A and 6c must be formed according to 
the directions given for the first mode of action, and 
| the remaining parts ed, 6a, must have that curvature 


which the second mode of action requires ; conscqnent- 
ly ef should be part of an interior epicycloid formed 
by any generating circle rolling on the concave cir- 
| cumference #2 2 of the wheel, and the corresponding 
part 6 ¢ of the leaf should be part of an exterior epi- 

| cycloid formed by the same generating circle rolling 

| upon 6 EO, the convex circumference of the pinion: 
the remaining bart ¢ d of the tooth shonld be a portion 
of an exterior epicycloid, engendered by any genera- 
ting circle rolling npon ¢ Lu, the concave superhiics of 

| i the wheel: and the corresponding part 4 a of the leaf 
should be part of an interior epicycloid described by 
the same generating circle, rolling along the concave 
side 6 EO of the pinion. As it would be extremely 
| troublesome, however, to give this double curvature to 


yi the acting faccs of the tecth, it will be proper to use a 
generating circle, whose diameter is equal to the radius 
| of the wheel BC, for describing the intcrior epicycloid 
. e hand the exterior one 4c, and a generating circle, 


whose diameter is equal to AC, the radius of the pi- 
nion, for describing the interior epicycloid 4 a, and the 
exterior one ¢ d. In this case the two interior epi- 
cycloids ¢ h, b a, will be straight lines tending to the 


centres B and A, and the labour of the mechanic will 


by this means be greatly abridged. 
- 404. In order to find the relative diameters of the 
meters Wheel and pinion, when the number of teeth in the one 
the and the number of leaves in the other are given, and when 
te and the distance of their centres is also given, and the- ratio 
um of ES to CS, let @ be the number of teeth in the 
wheel, 2 the number of leaves in the pinion, ¢ the 
distance of the pivots A, B, and let be to 2 as ES 


to CS, then the arch ES, or << SAE, will be equal 


360° , 
to , and LD, or — LBD, will be equal to 


2. But ES: CSmm: n; consequently LD: 


a 
LC=m : 2a, therefore (Eucl. vi. 16.) LC xX m=LD 
9, and LC= yn me ; 


36 
but LD is equal to —, 
360X 2 


therefore by substitution LC= 
| am 


—_— me 


and P with I. 


WP MyAo NIT © 8. 


(E) The letter L marks the intersection of the line BL 
efth= arch 4 O with the upper surfacc of the leaf am. The le 


Ii5 
Now, in the triangle APB, AB is known, and also Practical 

PB, which is the cosine of the angle ABD, PC Mechanics, 

beimg perpendicular to DB; AP or the radius of the ~~v>~ 

pinion thercfore may be found by plane trigonome- 

try. The reader will observe that the point P marks. 

out the parts of the tooth D and the leaf SP where 

they commence their action; and the point I marks 

out the parts where their mutual action ceases (E) ; 

AP therefore is the proper radius of the pinion, 

and BL the proper radius of the wheel, the parts 

of the tooth 4. without the point I, and of the leaf 

SP without the point P, being superfluous. Now, 

to find BI, we have ES: CSxem: x, and ae ma 


mm 


but ES was shewn to be 5362 thercfore, by substi- 


b 


6 
C9220 %? Now the arch ES, or ux. EAS, 


tution, ; 
m 


: 6 
being cqual to a , and CS, or <<CAS, being cqual 


i 360K n 


An their difference EC, or the angle EAC, 


5 360 
will be equal to a 
—<. EAC being thus found, the triangle EAB, or 
TAB, which is almost equal to it, is known, because 
AB is given, and likewise AI, which is equal ta the 
cosine of the angle JAB, AC being radius, and AIC 
being a right angle, consequently 1B the radius of the 
wheel may be found by trigonometry. It was former- 
ly shewn that AC, the radius of what is called the pri- 


nae and that BC the 
ACxa 


radius of the primitive wlieel was equal to cw SOs If 


360 Xn i 360° X m—N vy 
0 12 


mitive pinion, was equal to 


then we subtract AC or AS from AP, we shall have 

the quantity SP which must be added to the radius of 

the primitive pinion, and if we take the difference of 

BC (or BL) and DE, the quantity LE will be found, 

which must be added to the radius of the primitive 

wheel. We have all along supposcd that the wheel 

drives the pinion, and have given the proper form 

of the teeth npon this supposition. But when the pinion 

drives the wheel, the form which was given to the 

tceth of the wheel in the first case, must in this be given 

to the leaves of the pinion; and the shape which was 

formerly given to the leaves of the pinion must now be 

transferred to the teeth of the wheel. 

405. Another form for the-tecth of wheels, differ- Form of 

ent from any which we have mentioned, has been re- Oe 
| g 

commended by Dr Robison. He shews that a perfect, p; Ro- 

uniformity of action may be secured, by making the json, 

acting faces of the tecth mvolutes of the wheel’s circum- 

ference, which are nothing more than epicycloids, the 

centres of whose generating circles are infinitely distant. 


Thus, in fig. 1. Iet AB be a portion of the wheel on 
P 2 which 


en ew 


with the arch ¢ m, and the letter E the intersection 
tters D and S correspond with L and E respectively, 


MECHANICS. 


In order that the teeth may not embarrass one an- Practic, 
other before their action commences, and that one tooth Mechanics, 
may begin to act upon its corresponding leaf of the pi- ~~~ 
nion, before the preceding tooth has ceased to act upon 7 oi 
the preceding leaf, the height, breadth, and distance of ‘ood 


116 


Practical which the tooth is to be fixed, and let A pa bea thread 

Mechanics. lapped round its circumference, having a loop hole at 
“v= its extremity a. In this loop hole fix the pin a, and 
Big. 5. with it describe the curve or znvolute abe deh, by 
unlapping the thread gradually from the circumference 


Meehanical 


A pm. This curve will be the proper shape for the teeth 
of a wheel whose diameter is AB. Dr Robison observes, 
that as this form admits of several teeth to be acting at 
the same time (twice the number that can be admitted 
in M. de Ja Hire’s method), the pressure is divided 
among several tecth, and the quantity upon any one of 
them is so diminished, that those dents and impressions 
which they unavoidably make upon cach other are part- 
ly prevented. He candidly allows, however, that the 
teeth thus formed are not completely free from shding 
and friction, though this slide is only g'sth of an inch, 
when a tooth three inches long fixed on a wheel ten 
feet in diameter drives another wheel whose diameter 
is two feet. Append. to Ferguson’s Lectures. 


406. On the Formation of Exterior and Interior Epi- 
cyelords, and on the Disposition of the Teeth on the 


W heel’s Circumference. 


Nothing can be of greater importance to the prac- 


method of tical mechanic, than to have a method of drawing epi- 


forming epi- 


esc trust, is the most simple mechanical method that can the pinion. 
he employed.—Take a piece of plain wood GH, fig. 
Fig. 6. 6. and fix upon it another picce of wood E, having its On the Nature of Bevelled Wheels, and the method of 
circumference m 6 of the same curvature as the circu- giving an epicyelordal form to thetr Teeth 
lar base upon which the generating circle ARB is to } 
roll, When the generating circle is large, the seg- 4047. The principle of bevelled wheels was pointed out Bevelled 
ment B will be sufficient : in any part of the circum- by De la Hire, so long ago as the end of the 17th cen- wheels. 
ference of this segment, fix a sharp pointed nail @, tury. It consists in one fluted or toothed cone acting upon 
sloping in such a manner that the distance of its pomt another, as is represented in fig. 8. where the diy 6D Fig. § 
from the eentre of the circle may be exactly equal to drives the cone OC, conveying its motion im the direc “yy 
its radius; and fasten to the board GH a piece of thin tion OC. If these cones be cut parallel to their sek 
brass, or copper, or tinplate, @ &, distinguished by the as at A and B, and if the two small cones betw 
dotted lines. Place the segment B in sucha position AB and O be removed, the 89 Manse ae oa 
that the point of the nail @ may be upon the point 6, BD may be Coy siilcnedl as two bevelled hecl = 
and roll the segment towards G, so that the naila@ may BD will act upon AC in the very same ~ » ae vn 
rise gradually, and the point of contact between the with the same effect, that the a con OD | yee 
two circular segments may advance towards m; the upon the whole cone OG, If the weet b Ce 
curve a b described upon the brass plate will be an ac- nearer the bases of the cones, the same offe ae “ll be 
curate exterior epicycloid. In order to prevent the produced: this is the case fae where CD nd DE 2 
segments from sliding, their peripheries shonld be rub- arc but very small portion Be vhere CD and DE Fig. 9. 
bed Wien or chalk, or a number of small ivon points ACD and ADE a ee 
may be fixed on the circumferenee of the generatin - tte : ~~ 
atten. b Me cie, GOP 2 Ug Gatuane 6 B a tile . eae a. in any given direction, 
on the left hand of the ecpicycloid, and the remaining wheels for this pur och of cau Be sfupion “ones 
concave arch or gage a 6 will be a pattern tooth, by of a wheel, and CD the - dis nls = a 
micans of which all the rest may be easily formed. required we convey the 1a oe te eS te 
When an zxtercor epreycloid is wanted, the concave side fixed upon the meas. APR. gent y tieans of 2 wis 
of its circular base must be used. ‘The method of de- fixed on the ae CD 11 FOG apa dina wee | 
Fic. +, scribing it 1s represented in fig. 7. where CD is the ge- } i it oe Iet us suppose that the axis Fig, to. 
£7 £.7 he ge- CD must have four times the velocity of AB, or must 


cycloids with facility and accuracy; the following, we 


nerating circle, F the concave circular base, MN the 
piece of wood on which this base is fixed, and e d the 
interior epicycloid formed upon the plate of brass, by 
rolling the generating circle C, or the generating seg- 
ment D, towards the right hand. The cyelotd, which 
1S useful in forming the tecth of raek-work, is generated 
precisely in the same manner, with this diflerence only, 


that the basc on which the generating circle rolls must 
be a straight line. 


the tecth must be properly proportioned. For this pur- 
pose the pitch-line or circumference of the wheel, which 
is represented in fig. 2. and 3. by the dotted arches, 
must be divided into as many equal spaces as the num- 
ber of teeth which the wheel is to carry. Divide each 
of these spaces into 16 equal parts; allow 7 of these for 
the greatest breadth of the teeth, and 9 for the dis- 
tance between each 3 or the distance of the teeth may 
be made cqual to their breadth. If the wheel drive a 
trundle, each space should be divided into 7 equal parts, 
and 3 of these allotted for the thickness of the tooth, 
and 33 for the diameter of the cylindrical stave of the 
trundle. IJfeach of the spaces already mentioned, or 
if the distance between the centres of each tooth, be 
divided into three equal parts, the height of the teeth 
must be equal to two of these. ‘These distances and 
heights, however, vary according to the mode of action 
which is employcd. ‘The teeth should be rounded off 
at the extremities, and the radius of the wheel made a 
little larger than that which is deduced from the rules 
in Art. goo, 404. But when the pinion drives the 
wheel, a small addition should be made to the radius of 


perform four revolutions while AB performs onc 
Then the number of teeth in the wheel fixed upon AB 
must be four times greater than the number of teeth in 
the wheel fixed upon CD, and their radii must have 
the same proportion. Draw ¢ d parallel to CD at 
any convenient distanec, and draw a parallel to AB 
at four times that distance, then the lines ¢ mand 72 
drawn perpendicular to AB and CD res 


mark the situation and pete elyi, am 


size of the wheels required. In 
this 


r ctical 


a hanies. 7 p 72 2, are 
. 


MECHANICS. 


this case the cones are O nzand O mz, and srzz, 
the portions of them that are employed. 
The formation of the teeth of bevelled wheels 1s 


i, ; ‘ " 
0: 2¢ for- more difficult than one would at first imagine. ‘The teeth 


~ nu of 


th: tecth. 


of such wheels, indecd, must be formed by the same rules 
which have been given for other wheels; but since dif- 
ferent parts of the same tooth are at diffcrent distances 
from the axis, these-parts must have the curvature of their 
acting surfaces proportioned to that distance. ‘Thus, in 
fig. 10. the part of the tooth at r must be more incurva- 
ted than the part at z, as is evident from the mspection 
of fig. 9.5 and the epicycloid for the part 2 must be 
formed by means of cireles whose diameters are zm and 
If, while the epicycloid for the part must be gene- 
vated by circles whose diameters are C x and D d. 
409. Let us suppose a plane to pass through the points 
O, A, D; the lines AB, AO, will evidently. be in this 
plane, which may be called the plane of centres. Now, 
when the teethvof the wheel DE, which is supposed to 
drive CD the smallest of the two, commence their action 
on the teeth of CD, when they arrive at the planc of 
centres, and continue their action after they have passed 
this plane, the curve given to the tecth of CD at C, 
should be a portion of an interior epicycloid formed by 
any generating circle rolling on the concave superficies 
of a circle whose diameter is twice C 2 perpendicular 
to CA, and the curvature of the teeth at z should be 
part of a similar cpicycloid, formed upon a circle, whose 
diameter is twice 27. The curvature of the teeth of 
the wheel DE at D, should be part of an exterior epi- 
cycloid formed by the same generating circle rolling 
upon the concave circumference of a circle whose dia- 
meter is twice Dd perpendicular to DA; and the 


‘epicycloid for the teeth at F is formed in the same way, 


only instead of twice Dd, the diameter of the eircle 
must be twice Ff When any other mode of action is 


adopted, the teeth are to be formed in the same manner © 


that we have pointed out for common wheels, with 
this difference only, that different epicycloids are ne- 
cessary for the parts Fand D. It may be sufficient, 
however, to find the form of the tecth at I*, as the re- 
maining part of the tooth may be shaped by directing 
a straight ruler froin different points of the epicycloid 
at F to the centre A, and filling the tooth till every 
part of its acting surface coincide with the side of the 
ruler. The reason of this operation will be obvious by 


attending to the shape of the tooth in fig. 8. When- 


the small wheel CD impels the large one DE, the 
cpicycloids which were formerly given to CD must be 
given to DE, and those which were given to DE ‘must 
be transferred to CD. 

410. The whccl represented in fig. 11. is sometimes 
called a crown wheel, though it is evident from the figure 
that it belongs to that specics of whecls which we have 
just been considering ; for the acting surfaces of the 


_ teeth both of the wheel MB and of the pinion EDG 


are directed to C the common vertex of the two cones 
CMB, CEG. Jn this case the rules for bevelled 
wheels must be adopted, in which AS is to be consider- 
ed as the radius of the wheel for the profile of the tooth 
at A, and MN as its radius for the profile of the tooth 
at M; and the epicycloids thus formed will be the sec- 
tions or profiles of the tccth in the dircetion MP, at 
right angles to MC the surfaces of the cone. When 


the vertex C of the cone MCG approaches to N till it Practical 


I 


ei 


be in the same plane with the points M, G, some of Mechanics. 


the eurves will be cycloids and others involutes, as in 
the case of rack-work, for then the eone CEG will re- 
volve upon a plane surface. Appendix to Ferguson's 
Lectures. | 


Sect. I]. On the Wipers of Stampers, §c. the Tecth of 


Rack-work, §c. §e. 


411. In fig. 12. let AB be the wheel which is employ- 
ed to elevate the rack C, and let their mutual action not 
commence till the acting teeth have reached the line 
of centres AC. In this case C becomes as it were the 
pinion or wheel driven, and the acting faces of its teeth 
must be znterzor epicyclords formed by any generating 
eircle rolling within the circumference pg; but as p q¢ 
is a straight line, these interior cpicycloids will be ey- 
cloids, or curves generated by a point in the e1reum- 
ference of a cirele, rolling upon a straight line or plane 
surface. The acting face op, therefore, will be part of 
a cyclotd formed by any generating cirele, and 2 7, the 
acting faee of the teeth of the wheel, must be an ex- 
terior epicycloid produced by the same generating circle 
rolling on 2 7 the convex surface of the wheel. If it 
is required to make op a straight line, as in the figure, 
them m2 must. be an zmvolute of the circle mr formed 
in the manner represented in fig. 5. 

412. Fig. 12. likewise represents a wheel depressing 
the rack c when the third mode of action is used. In 
this ease also'c beeomes the pinion, and DE the wheel ; 
e h therefore must be part of an interior epicycloid form- 
ed by any generating circle rolling on the concave side 
ex of the wheel, and dc must be an exterior epicy- 
eloid produced by the same generating cirele rolling 
upon the cireumference of the rack. ‘The remaining 


part ed of the teeth of the wheel must be an exterior 


epicycloid deseribed by any generating circle moving 
upon the eonvex side e x, and ba must be an interior 
epicycloid engendered by the same generating circle 
rolling within the circumference of the rack. But as 


the cireumfcrence of the rack is in this case a straight . 


line, the exterior epicycloid Je and the interior one ba 
will be cycloids formed by the same generating circles 
which are employed in describing the other epicy- 
cloids. Sinee it would be difficult, however, as has 
already been remarked, to give thus compound curva- 
ture to the tecth of the wheel and rack, we may usc a 
generating circle whose diameter is equal to D x the 
radius of the wheel, for describing the interior epicy- 


Figs 


eloide/#, and the exterior onc be; and a generating ~ 


cirele whose diameter is equal to the radius‘of the rack, 
for describing the interior epicycloid « 6, and the ex- 


terior one de; ab and eh, therefore, will be straight — 


lines, and de will be a cyeloid, and de an involute of 
the circle ew, the radius of the rack being infinitely 
great. | 

413. In the same manner may the form of the teeth 
of rack-work be determined, when the 


seeond mode of | 


action is employed, and when the tecth of the wheel . 


or rack are eireular or‘rectilineal. But if the rack be 
part of a circle, it must have the same form of its tecth 


as that of a wheel of the same. diameter with the circle — 


ef which it is a part. 


Tn - 


11S 


Practical 


MECH 


In machinery, where large weights are to be raised, 


Mechanics.such as fulling-mills, mills for pounding ore, &c. or 


Proper 
form of 
wipers. 


When the 


where large pistons are to be clevated by the arms of 
levers, it is of the greatest conscquence that the powcr 
should raise the weight with an uniform force and velo- 
city; and this can be effeeted only by giving a proper 
form to tle wiper. 

Now there are two eases it which this unifor- 
mity of motion may be required, and each of these de- 
mands a diflerent form for the communicating parts. 
1. When the weight is to be raised vertically, as the 
piston of a pump, &c. 2. When the weight to be 
raised or depressed moves upon a centre, and riscs or 
falls in the arch of a circle, such as the sledge hammer 
ina forge, &c. | 

414. 1. Let AH be a wheel moved by any powcr 
which is suflicient to raise the weight MN by its extre- 
mity O, from O to e, in the same time that the wheel 
moves round one-fourth of its circumference, it 1s re- 
quired to fix upon its rim a wing OBCDEH which 
shall produce this effect with an uniform effect. Di- 
vide the quadrant OH into any number of equal parts 
Om, mn, &c. the more the better, and o ¢ into the 
same number o 6, 6c, cd, &e. and through the points 
m, 2, p, H draw the indefinite lines AB, AC, AD, AEF, 
and make AB equal to Ad, AC to Ac, AD to Ad, 
and AE to Ae; then through the points O, B, C, D, E, 
draw the curve OBCDE, whieh is a portion of the 
spiral of Archimedes, and will be the proper form for 
the wiper or wing OHEK. It is evident that when the 
point 7 has arrived at O, the extremity of the weight 
wil have arrived at &; because AB is equal to 
A. 4, and for the same reason, when the points 7, p, H 
have successively arrived at O, the extremity of the 
weight will have arrived at the corresponding points 
c,d, e. The motion therefore will he uniform, because 
the space described by the weight is proportional to 
the space deseribed by the moving power, O 6 being to 
OcasOmtoOxn. If it be required to raise the 
weight MN with an accelerated or retarded motion, 
we have only to divide the line O e according to the 
law of acceleration or retardation, and divide tle curve 
OBCDE as before. 


415. 2. When the lever moves upon a centre, thie 


weightrises weight will rise in the arch of a circle, and consequent- 


in the arc 
of a circle. 
i ig. Tq. 


ly a new form must be given to the wipers or wings. 
Let AB, fig. 14. be a lever lying horizontally, which 
it is required to raise uniformly through the areh BC 
into the position AC, by means of the wheel BFH 
furnished with the wing BNOP, which acts upon the 
extremity C of the Icver; and let it be required to 
raise it through BC in the same time that the wheel 
BFH moves through one-half of its circumfercnee ; 
that is, while the point M moves to B in the direction 
MFB. Divide the chord CB into any number of 
equal parts, the more the better, in the points 1, 2, 3, 
and draw the lines 1a 26 3€¢ parallel to AB, or a 
horizontal line passing through the point 3, and mect- 
ing the arch BC in the points a, 6, c. Draw the lines 


ANTICS. 

CD, aD, 4D, ¢D, and BD cutting the circle 
in the points 22, 72, 0, p- 

Haring wa . diameter. BM, divide the se- 
inicirele BI'M. into as many equal parts as the chord 
CB, in the pomts q, s, #. Take B m, and set it from g 
to r: Take B x and set it from s to ¢: Take B o and 
sct it from wz to v, and lastly set Bp from M to FE. 
Through the points 7, ¢, v, K, draw the indehnite lines 
DN, DO, DP, DQ, and make DN equal to Dc; DO 
cqual to D 46; DP equal to Da; and DQ equal to 
DC. Then through the points Q, P, O, N, B, draw 
the spiral B, N, O, P, Q, which will be the proper 
form for the wing of the wheel when it moves im the 
direction EMB. 

That the spiral BNO will raise the lever AC, 
with an uniform motion, by aeting upon its extremity c, 
will appear from the slightest attention to the construe- 
tion of the figure. It is evident, that when the point 
g arrives at B, the point 7 will be im mm, because Bm 
is equal to g 7, and the point N will be atc, beeause 
DN is equal to Dc; the extremity of the lever there- 
fore, will be found in the point c, having moved 
through Bc. In like manner, when the point s has 
arrived at B, the point ¢ will be at 7, and the point 
O, in 4, where the extremity of the lever will now be 
found ; and so on with the rest, till the point M has ar- 
rived at B. The point E will then be inp, and the 
point Q in C; so that the lever will now have the po- 
sition AC, having moved through the equal heights 
Be, c 6, 6 a, ac, (F) in the same time that the power 
has moved througli the equal spaces ¢ B, sq, vs, Mw. 


BH 


The lever, therefore, has been raised uniformly, the ra-_ 


tio between the velocity of the power, and that of the 

weight, remaining always the same. | 
416. If the wheel D turn in a contrary direction, ae- 
eording to the letters MHB, we must divide the semi- 
eircle BH EM, into as many cqual parts as the chord 
c B, viz. in the points ¢, g, 4. Then, having set the areh 
B m from e to d, the arch B 2 from g tof, and the 
rest in a similar manner, draw through the points d, /, 
h, E, the indefinite lincs DR, DS, DT, DQ: make DR 
equal to Dec; DS equal to DO; DT equal to Da, 
and DQ equal to DC; and through the points B, R, 5, 
T, Q, describe the spiral BRSTQ, which will be the 
proper form for the wing, when the wheel turns m the 
direction MEB. For, when the point e arrives at B, 
the point d will be in #7, and R inc, where the extre- 
mity of the lever will now be found, having moved 
through B c¢ in the same time that the power, or wheel, 
has moved through the divisione B. In the same man- 
ner it may be shewn, that the lever will rise through the 
equal heights c 6, ba, aC, in the same time that the 
powcr moves through the corresponding spaces ¢ g, £ 2, 
7M. ‘The motion of the lever, therefore, and also that 
of the power, are always uniform. Of all the positions 
that can be given to the point B, the most disadvauta- 
geous are those which are nearest the poiits I, If; and 
the most advantageous position 1s whe: the chord Be 
is vertical, and passes, when prolonged, through D, the 
ecntre 


{F) The arches Bc, c 6, &e. are not equal; but the perpendiculars let fall from the points c, a, 6, &e. upon 
the Lorizontal lines, passing through a 6, &e. are equal, being proportional to the equal jimes ¢ 1, 1, 2 


Evcl. VI. 2. 


Practicgll 
Mechanic | 
. ; 


Sr a Ceie AP Ne! "C'S. 


ctieal eentre of the circle (G). In this particular ease the two 


j hanies- curves have equal bases, though they differ a little in 


a 


Ey a ch ee 


point of curvature. ‘The farther that the eentre <A is 
distant, the nearer do these curves resemble each other; 
and if it were infinitely distant, they would be cxactly 
similar, and would be the spirals of Archimedes, as the 
extremity ¢ would in this ease rise perpendicularly. 

It will be casily pereeived that 4, 6, or 8 wings may 
be placed upon the circumferenee of the circle, and 
may be formed by dividing into the same number of 
equal parts as the chord BC, 4, %, or } of the circum- 
ferenee, instead of the semicircle BF M. 

That the wing. BNO may not act upon any part of 
the lever between A and C, the arm AC should be 
bent; and that the friction may be diminished as much 
as possible, a roller should be fixed upon its extremity 
C. When a roller is used, however, a curve must al- 
ways be drawn parallel to the spiral described accord- 
ing to the preceding method, the distanee between it 
and the spiral being everywhere equal to the radius of 
the roller. 

If it should be required to raise the roller with an 
accelerated or retarded motion, we have only to divide 
the chord BC, according to the degree of retardation 

or acceleration required, and the eircle into the same 
number of equal parts as before. 

414. As it is frequently more eonvenient to raise or 
depress weights by the extremity of a constant radius, 
farnished with a roller, instead of wings fixed upon the 
periphery of a wheel; we shall now proceed to deter- 
mine the curve which must be given to the arm of the 
lever which is to be raised and depressed, in order that 
this elevation or depression may be effected with an 
unform motion. 

Let AB be a lever, which it is required to raise 
uniformly through the arch BC, into the position AC, 
hy means of the arm or constant radius DE, moving 
upon D as a centre, in the same timc that the ex- 
tremity E deseribes the arch Ee F. From the point 
C draw CH at right angles to AB, and divide it into 
any number of equal parts, suppose three, in the points 
1, 2; and through the points 1, 2, draw 1 @ 2 6, paral- 
lel to the horizontal line AB, cutting the areh CB in 
the points a, 6, through which draw a A, 4 A. Upon 
D as a centre, with the distanee DE, describe the arch 
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Eve F, and upon A as a centre, with the distance Practical 
AD, describe the arch e O D, cutting the are bs ve F ALechianies: 
in the point ec. Divide the arches FE. ze, and F sc, eaeh 
into the same number of equal parts as the perpendi- 
eular c Hl, in the points 4, 7, s, 27, and turough these 
points about the centre A, describe the arches kx, 7 2, 
qr,mn. Make x and set it from & to 4 and take 
gf, and set it fromzto 4. ‘Take rq also, and set 1t 
from s to ¢, and set 727 from o to 7, and dc from e to 
O. Then through the points FE, /, 4, O, and O, ¢,p, F, 
draw the two curves E /# O, and Of p I’, which will 
be the proper form that must be given to the arm of 
the lever. If the handle DI moves from E towards 
I’, the cnrve EO must be used, but if in the contrary 
direetion, we must employ the eurve OF. 
It is evident, that when the extremity FE. of the 
handle DE, has run through the arch E 4, or rather 
KZ, the point Z will be in &, and the point 2 in x, be- 
cause « % is equal to &/, and the lever will have the po- 
sition A 4. For the same reason, when the extremty 
FE of the handle has arrived at z, the point 4 will be in 
7, and the point g in f, and the lever will be raised to 
the position A a. Thus it appears, that the motion of 
the power and the weight are always proportignal. 
When a roller is fixed at E, a curve parallel to EO, or 
OF, must be drawn as formerly. See Appendix to Fer- 
guson’s Lectures. 


Car. VI. On the First Movers of Machinery. 


418. The powers which are generally employed as 
the first movers of machines are water, wind, steam, and 
animal exertion. ‘The mode of employing water as an 
impelling power has already been given at great length 
in the article Hypropynamics. The application of 
wind to turn machinery will be diseussed in the chapter 
on Windmills; and what regards steam will be more 
properly introduced into the article S7rEAM-Engine. 
At present, therefore, we shall only make a few gencral 
remarks on the strength of men and horses 5 and con- 
elude with a general view of the relative powers of the 
first movers of machinery. The following table con- 
tains the weight whieh a man is able to raise through 
a certain height in a certain time, according to differ- 
ent authors. 


TABLE of the Strength of Men, according to different authors. 


Number of pounds} Height to which 


(c) In the figure we have taken the poimt B in a disadvantageous position, 


this case more distinct. 


Time in which 


I second 


Duration of the Names of the 


raised. the weight israised| it, is raised. W ork. authors. 
1000 60 minutes Euler 
1 seeond 8 hours Bernouilli 
145 seeonds Amontons 
1 second half an hour Coulomb 
60 minutes Desagniiers 
60 minutes Smeaton 
I second 10 hours Fimerson 


Schulze 


41g. 


because the intersection$ are im 
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lomb found that the quantity. of action was 4 MAXIMUM Ppacy 
when they were loaded, and that this maximum quanti- Mechanja if 
ty of action is to that which is exerted by a man loaded 
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Practical | 419. Aceording to Amontons, a man weighing 133 
Mechanics. pounds French, aseended 62 feet French by steps in 34 
seconds, but was completely exhausted. The same au- 


—cended stairs with nothing but his “own- weight, was 
double that of a man loaded with 223 pounds avoirdu- 


pois, both of them continuing the exertion for a day. 
tn this case the total or absolute effect of the unloaded 
man is the greatest possible ; but the wscful effect which 
he produces is nothing. In the same way, if he were 
loaded to sueh a degree that he was almost incapable:of 
moving, the useful efleet would be nothing. Henee 
there is a certain load ‘with which the man. will produee 
the greatest useful effect. This load M. Coulomb 
found to be 173.8 pounds avoirdupois, upon thefsuppo- 
sition that the man is to ascend stairs, and continue the 
exertion during awhole day. When thus loaded, the 
quantity of action exerted by the labourer 1s‘equivalent 


‘to 183.66 pounds avoirdupois raised through 3282 feet. 


‘This method of working is however attended with a loss 
of three-fourths of the total action of the-workman.—lIt 
appears also from Coulomb’s experiments, that a man go- 
ing up stairs for a day raiscs 205 chiliogrammes (a chi- 


* lhogramme is equal to three ounces five drams avoirdu- 


pois) to the height of a chiliometre (a chiliometre is 
equal to 39571 E:nglish inehes) ; that a man carrying 
wood-up stairs raises, together with his own weight, 109 


- chiliogrammes to one chiliometre ;—that a man weigh- 


‘ing 150 pounds French, can ascend by stairs three feet 


Frenehin a sceond, for the spaee of 15 or 20 seconds ; 
—that a man cultivating the ground performs 72 as 
much labour as a man ascending stairs, and that his 


quantity of aetion is equal to 328 pounds avoirdupois 


raised through the space of 3282 fect ;—that a man 
with a winch does § as much as by ascending stairs ;— 
and that in a pile-engine, a man by means of a rope 
drawn horizontally, raised for the space of five hours 
55+ pounds French through one foot French in a se- 


-~cond.— When men walk on a horizontal road, Cou- 


2 


200 pounds, two miles and a half an hour, and of eon- 


‘tinuing this action eight hours in the day. When the 


force 1s 240 pounds he ean work only six hours. It 


appears from Smeaton’s reports, that by: means of — 


pumps a horse can raise 250 hogsheads of water, 10 feet 
high, in an hour.—The most disadvantageous way of 
‘employing the power of a horse is to make him carry 


‘a load up an inclined planc, for it was observed by 
Lg M . 
De la Hire, that three:men, with 100: pounds each, 


will go faster up the inelined planc than a horse with 
300 pounds. When the horse walks on a good road, 
and is loaded with about two hundred weight, he may 
easily travel 25 miles in the space of seven or eight 

hours: *y | 
425. Whena horse is employed in raising eoals by 
means of a whcel and axle,:and movcs at the rate of 
about two miles an hour, Mr Fenwick found that he 
could continue at work 12 hours eaeh day, two-and a 
half of whieh were spent in short intervals of rest, when 
he raised a load of 1000 pounds avoirdupois, with a 
velocity of 13 feet per minute ;—and that he will exert 
a force of 75 pounds for nine hours and a half, when 
moving with thesame velocity. Mr Fenwick also found 
that 230 ale gallons of water delivered every minute on 
an overshot watcr-whecl, 10 feet in diameter; that a 
common steam-engine, with a eylinder eight inches in 
diameter, and an improved engine with a cylinder 6.12 
inches in diameter, will do the work of one horse, that 
is, will raise a weight of 1000 pounds avoirdupois, 
through the height of 13 feet in a minute. It appears 
from Mr Smeaton’s experiments, that Dutch sails in 
their common position with a radius: of g fect and a half, 
—that Dutch sails in their best position with a radius 
of eight feet, and that his enlarged sails with a radius of 
seven feet, perform the same werk as one man; or per- 
form 


oe thor informs us that a sawer made 200 strokes of 18 with 190.25 pounds avoirdupois * 7 * annie weight 
cording to inches French cach, with a force of 25 pounds, in 145 which a man ought to carry im order that the wseful ef- 
Amontons. seconds; but that he could not have continued the ex- fect may be a maximum, 1s 165.3 pounds avoirdupois. 
ertion above three minutes. When the workman, however, returns unloaded for 
According 420. It appears from the observations of Desagulicrs, a new burden, he must earry 200.7 pounds avoirdu- 
10 Desa that an ordinary man can, for the space of ten hours, pois. | : 
guliers. turn a winch with a force of 30 ponnds, and with a ve- 422. According to Dr Robison a feeble old man 
locity of two feet and a half per second; and that two raised seven cubic feet of water=437.5 pounds avoir- 
men working at a windlass with handles at right angte dupois, 113 feet high, m one minute, for eight or ten 
to each other, can raise 70 pounds more easily than one hours a day, by walking backwards and forwards on a 
man can raise 30. The reason of this is, that when lever s—and a young man weighing 13 5.pounds, and 
there is only one man, he exerts variable efforts at dif- earrying 30 pounds, raised 9% cubic feet of water 
: ferent positions of the-handle, and therefore the motion = 578.1 pounds avoirdupois, 114 fect high, for 10 hours 
of the windlass is irregular ; whereas in the case of .a day, without being fatigued. 
two men, with handles at right angles, the effect of the 423. From the experiments.of Mr Buchanan, it ap- 
one man is greatest when the effect of the other is pears that the forces excrted by a man pumping, acting 
least, and therefore the motion of the machine is more at a winch, ringing and rowing, are .as the numbers 
-qmiform, and will perform more work. Desaguliers 1742, 2856, 3883, 4095. 
also found, that a man may exert a foree of 80 pounds 424. According to Desaguliers and Smeaton, the Outhe 
-with a fly when the motion is pretty quick, and that by -power of one horse is equal to the power of five men. strength J 
means of a good common ‘pump, he may raise a hogs- Several French authors suppose a horse equal to seven “°*** 
head of water 10 feet high in a minute, and continue men, while M. Sehulze considers one horse as equiva- 
the exertion during a whole day. lent to 14 men.—Twwo horses, according to the experi- 
Resultsof 421. A variety of interesting experiments upon the ment of Amontons, exerted a force of 150. pounds 
Coulomb’s force of mem were made by the learncd M. Coulomb. French, when yoked-in a plough. Aceording to De- 
‘ sk cet He found that the quantity of action-of a man who as- __ saguliers, a horse is capable of drawing, with a force of 


Pet 
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ctical form one-fifth part of the work of a horse. Upon four first columns of whieh are taken from Mr Fen- Precticat 
| | hanies. these facts we have constructed the following table, the wick’s Essays on Practical Mechanies. Mechanics: : 


TABLE shewing the relative strength of Overshot Wheels, Steam Engincs, Horses, Men, and Wind-mills of 
| different kinds. | 


iy 


= 
Number ot Number of AiCIGHE to 


ale gallons } Diameter of | Diameter of |horses work- . . ; ; : 
Miincred on | the eylinder | the cylinder ing 12 hours | Number of a a . Lo de 5 a a baa aye 
an overshot | in the eom-| of the im- | perday, and| men work- jin their eom-|in their best ‘ WR ae powers will 
| wheel, 10} mon steam- proved moving at jing 12 hours} mon position exits ea sail raise 1000 
feet in dia- engine, in jsteain-engine, the rate of a-day. iat feck. P f _ 5 f oa pounds a- 
meter, every inches. in inelies. | two miles 1 stable am deel. voirdupois 
minute. per hour. in aminute. | 
230 8. 63.2 I (3 21.24 17.89 15.65 13 
390 9.5 738 3 Lo 30.04 2h 30 D2 3 26 
528 10.5 8.2 3 BS 36.80 30.98 | ‘29.11 39 
660 m.5 8.8 4 20 42048. | 3558 31.30 ye 
79° 12.5 9-35 5 25 47°59 4.0.00 35-00 65 
970 I4. TOshi5 6 30 52.03 43-82 38.34 78 
1179 15-4 11.75 7 35 56-99 47-33 41.41 90 
| 1350 16.8 12.8 8 40 60.09 50.60 44.27 104 
| 1445 17.3 13.6 9 45 63-73 53-66 46.96 117 
1584 18.5 14.2 .0 50 67.17 56.097 49.50 130 
1740 19.4 14.8 IL 5s 70.46 59-33 51.91 143 
1g00 20.2 15.2 12 60 73.59 61.97 54.22 156 
2100 an. 16.2 1g 65 76.59 64.5 56.43 169 
2300 22% Wis 14 70 79.49 66.94 58.57 182 
2500 23.1 £758 ac 46 Side 69.28 60.62 195 
2686 23-9 18.3 16 So 84.97 Blahs 62.61 208 
2870 24-7 19. 17 85 7-27 73.32 64.16 ler 
3055 2555 19.6 18 go 99.13 75-90 67.41 234 
3240 26.25 20wk 19g 95 92.60 77.98 68.23 247 
3420 ey. 20.7 20 100 95.00 89.00 79.00 260 
3750 28.5 - 22.2 22 I10 99-64 83.90 73-42 286 
| 4000 29.8 23. 24 120 104.06 87.63 76.68 1 2 
) | 4460 B kel 23-9 26 130 108.32 pieee 79.81 338 
} 4850 32.4 24.7 28 140 12520 94.66 82.82 364 
| E259 : 150 116.35 97-98 85.73 399 


cylinder is 19 inehes in diameter, and the enginc makes 
25 strokes of four feet each per minute, its power 
is equivalent to twelve horses working constantly, ox 
thirty horses working nine hours and a half;—and 


426. Duteh sails are always constructed so that the 

} angle of weather may diminish from the centre to the 
extremity of the sail. ‘They are coneave to the 

wind, and are in their common position when their ex- 


tremities are parallel to the plane in which they move, 
or perpendicular to the direetion of the wind. Dutch 
sails are in their Jest position when their extremities 
make an angle of scven degrees with the plane of their 
motion. Mr Smeaton’s enlarged sails are Dutch sails 
in their best position, but enlarged at their extremi- 
ties. 

424. It appears from M. Coulomb’s experiments on 
Dotch wind-mills, with rectangular sails, that when the 
distance between the extremities of two opposite sails 1s 
66 feet Freneh, and the breadth ef eaeh sail six feet, 
2 wind moving at the rate of 20 feet per second will 
produce an effect equivalent to 1000 pounds raised 
through the space of 218 feet in a minute. 

According to Watt and Boulton, one of their 
steam engines, with a cylinder 31 inches in diameter, 
and which makes 17 double strokes per minute, 1s equi- 
valent to 40 horses working day and night; that 1s, to 
101 horses working nine hours and a half, the time of 
constant exertion in the precoding table. When the 

Vor. XL. Part I. 


when the cylinder is 24 inehes in diametcr, and the 
engine makes 22 strokes, of five feet each, in a mi- 
nute, its power is equal to that of 20 horses working 
eonstantly, or 50 liorses working nine hours and w 


half. 
Cuar. VIL. On the Construction of Wind-mills. 


428, A WIND-MILLis represented in fig. r.whcreMN Plate 
is the eireular building that contains the maehinery, E CCCXXV- 


the extremity of the windshaft, or principal axis, which 
1S cngpirt inelined from 8 to 15 degrees to the hori- 
zon; and EA, EB, EC, ED four rectangular frames 
upon which sails of cloth of the same form-are stretch- 
ed. At the lower extremity G of the sails their sur- 


face is inelined to the axis 72°; and at their farthest - 


extremities A, D, &c. the inelination of the sail is 
about 83°. Now, when the sails are adjusted to the 
wind, which happens when the wind blows in the di- 
rection of the windshaft E, the impulse of the wind 

upor 


t 


fig. 1. 


ee 
322 

Practical upon the oblique sails may bé resolved into tivo 
Mechanics. forces, one of which acts at right angles to the 
——=v"—" windshaft, and is therefore employed solely in giving a 
motion of rotation to the sails and the axis upon which 
they are fixed. When the mill is used for grinding 
corn, 2 crown wheel, fixed to the principal axis E, 
gives motion. to.a lantertror trundle, whose axis carrics 

the moveable millstonc. 
Methods of 429. That the wind may act with the greatest eflicacy 
turning the upon the sails, the windshaft must have the same dires- 
sails to the tion as-the wintd) . But» asethiselireetion "is perpetually 
ae changing, some apparatus is necessary for bringing the 
windshaft and sails into their proper position. ‘This’ is 


sometimes effceted. by. supporting’ the machinery on a 


strong vertical axis, whose pivot moves in a brass socket 
firmly fixed into the ground, so that the whole ma- 
chine, by means of a lever, may be made to revolve 
upon this axis, and be properly adjusted to the direc- 
tion of the wind. Most wind-mills, however, are 
furnished with a moveable roof which revolves upon 
friction rollers inserted in the fixed kerb of the mill ; 
and the adjustment is eflected by the assistance of a 
simple lever. Ais both thesc methods of adjustment 
reqnire the assistance of men, it would be very desireable 
that the same eflect should be produced solely by the 
action of the wind. ‘This. may be donc by fixing a 
Jarge wooden vane or weather-cock at the extremity of 
2 long horizontal arm which lies*in the same vertical 
plane with the windshaft. By this means when the 
surface of the vanc, and its. distance from the centre of 
motion, are-sufficiently great, a very gentle breeze will 
exert:a sufficient force upon the vane to turn the ma- 
chinery, and will always bring the’sails and windshaft 
to their proper position. his weather-cock, it is cvi- 


dent, may be applied either to machincs which ‘have: 
a moveable roof, or which revolve upon a vertical. 


arbor. 
On. the Form and Posttiin of FWind-mill Sails. 


430. It appears from-the investigations of Parent, that 
a maximum effect will be produced when the sails are 
inclined 542 degrecs to the axis of rotation, or when 
the angle of weather is -3 54 (G) degrees. In obtain- 


‘The incli- 


Ration as- 


ea a ing, this conclusion, however, M. Parent has assumed 
arent, er- : ; _—s - : | 
vad :, one, data which are inadmissible, and has neglected several 


circumstances which must materially affect the result of 
his investigations. The angle of inclination assigned 
by Parent is certainly the most efficacious for giving 
motion to thc sails from a state of rest, and for prevent: 
ing them from stoppmg when in motion ; but he has not 
considercd that the action of the wind upon a sail at 
rest-1s different from its action: upon. a sail in-motion , 
for since the extremities of the sails move with preater 
rapidity than the parts nearer the centre, the angle of 
weather should be greater towards the centre than at 
the extremity, and should: vary with the velocity of 
cach part of tle sail... The-reason of this is. very ob- 


(G) The weather of the sails-is the angle which the surface f 
equal to the complement of the angle which that surface forms with the axis, 
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vious. Jt has been demonstrated by Bossut, and esta- 
blished by experience, that when any fiuid acts upon Mechanic 
a plain surface, the force of impulsion is always exerted ——, 
most advantageously when the impelled surface is in a 

state of rest, and that this force diminishes as the velo- 

city of the surface increases. Now, let us suppose with 
Parent, that the most. advantagcous angle of weather 

for the sails of wind-mills is 354 degrees for that part 

of the sail whicli is nearcst the centre, of rotation, and’ 

that the sail has evcry where this angle of weather 5 

then, since the cxtremity of thc sail moves with the: 
greatest velocity, it will in a manner withdraw itself 

from the action of the wind, or, to speak more proper- 

ly, it will not receive the impulse of the wind so ad- 
vantageously as those parts of the sail which have a Icss 
degree of velocity. In order therefore to counteract 

this diminution of force, we must make the wind act 

more perpendicularly upon the sail, by: diminishing its 
obliquity or its angle of weather. But since the velo- 

city of every part. of the sail is proportional to its di- 
stance from the centre of motion, every elementary por- 

tion of it must have a different angle of weather dimi- 
nishing from the centre to the extremity of the sail. 

The law or rate of diminution, however, is still to be 
discovered, and we are fortunately in possession of a the- 

orem of Euler’s, afterwards given by Maclaurin, which 
determines this law of variation. Let @ represent the Euler's 
velocity of the wind, and c the velocity of any given theorem, 
part of the sail ; then the effort of the wind upon that 

part of the sail will be greatest when thie tangent. of 

the angle of the wind’s incidence, or of the sail’s inclina- 


Gc » inc 

tion to the axis, is to radius, as af gene 3 +2 to ‘a . 

431. Inorder to apply this theorem, let us suppose that Explana- 
the radius or whip ED of the sail «@dy, is divided in- Pe — | 
to six equal parts; that the point 2 is equidistant from this iro.. 
¥ and D, and is the point of the sail which has the same ation | 
velocity as the wind; then, in the preceding theorem, 
we shall have cma, when the sail is loaded to a maxi- 
mum; and thercfore the tangent of the angle, which 
the surface of the sail at x makes with the axis, when 


a= tr, will be = 2 +2 4+5—3.561 = tangent of 74° 


19’, which gives 15° 41’ for the angle of weather at 
the point 2. Since, at + of the radius cma, and since 
c 18 proportional: to the distance of the corresponding 
part of the sail from the centre, we will have, at % of 


- e a e 2a 
the radius sm, oak pat of the radius, c—=— ; at 4, 


t a . 
c=—, at %, cml, and at the extremity of the ra- 


dius, c=2a. By substituting these different values of 
c, instcad of ¢ in the theorem, and by making a=1, 
tle following table will be obtained, which cxhibits the 
angles of inclination and weather which must be given 
to different parts of the sails. 


Parts. 


orms with the plane in which they move, and ts 


* ictical 
\ slianics. 
\ 


its of 
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Parts of the ra-JVclocity ef the 
dius from the} sail at these] Angle made [Angle of wea- 
centrcofmo- distanccs...orjwith the axis. 
tion at Ef. values of c. 


nein 


Deg. 


a 
3 
2a 
— 6 
3 9 54 
q iA 
4a 
— 20 
3 77 
Sa 
— 79 sk ii Sos 33 
2a 81 o}| 9 fo) 


432. Mir Smeaton found, from a variety of experi- 


n ton’s ments, that the common practice of inclining plaue sails 


ix 


x 
3. 


—— 


—_———— > 


from 72° to 75° to the axis, was much more efficaci« 
ous than the angle assigned by Parent, the effeet being 
as 45 to 31. When the sails were weathered in the 
Dutch manner, that is, when their surfaces were con- 
cave to the wind, and when the angle of inclination in- 
ereased towards their extremities, they produced a 
greater effect than when they were weathered either in 
the common way, or according to Euler’s theorem. 
But when the sails were cnlarged at their extremitics, 
a3 represented at « @, in fig. 2. so that « 6 was one- 
third of the radius ED, andz D to D&@ as 5 to 3, 
their powcr was greatest of all, though the surface act- 
ed upon by the wind remained the same. If the sails 


be farther enlarged, the effeet is not increased in pro- 


portion to the surfaee 3 and besides, when the quantity 
of cloth is great, the machine is much cxposed to in- 
jury by sudden squalls of wind. In My Smeaton’s ex- 


periments, the augle of weather varied with the di- 


stanee from the axis; and it appeared from several 


trials, that the most efficacious angles were those in the 


following table. 


Parts of the radius 
EA, which is di- 


Angle with the Angle of weather. 


vided into 6 parts axis. 
I 72 18 
7 aI 19 
3 ve 18 middle 
4 74 16 
5 173 123 
6 83 7 


{ 


EE en, a ee 
If the radius ED of the sail he 30 feet, then the sail 
will commence at 7 ED, or 5 feet from the axis, where 
the angle of inclination will be 72°. At % ED, or 10 
feet from the axis, the angle will be 71°, and so on. 


On the Effect of Wind-mill Sails. 


433. The following maxims deduced by My Smeaton 
‘trom his experiments, contain the most accurate infor- 
‘ation upon this subject. 


Maxim t. 


The velocity of wind-mill sails, whether p, 


EF? 


acticnt 


unloaded or loaded, so as to produce a maximum effect Mechanics. 


is nearly as the velocity of the wind, their shape and 
position being the same. 

Maxim 2. The load at the maximum 3s nearly, 
but somewhat less than, as the square of the velocity 
of the wind, the shape and position of the sails being 
the same. 

Maxim 3. The effects of the same sails at a max1- 
mum, arc nearly, but somewhat less than, as tlic cubcs 
of the velocity of the wind. 

Maxim 4. The load of the same sails at the 
maximum 1s nearly as the squares, and their elect: 
as the eubes of their number of turns in a given 
time. 

Mazxim 5. When sails are loaded, so as to produce 
a maximum at a given velocity, and the velocity of 
the wind increases, the load continuing the same: 
1st, ‘he increase of effect, when the increase of the 
velocity of the wind is small, will be nearly as the 
squares of those velocities: 2dly, When the velo- 
city of the wind is double, the effects will be near. 
ly as 10: 22: Bat, 3dly, When the velocities 
compared are more than double of that where the 
given load produces a maximum, the effects incrcasc 
nearly in the simple ratio of the velocity. of the 
wind. 

Maxim 6. In sails where the figure. and positions 
are similar, and the velocity of the wind the same, the 
number of turns in a given time. will be reciprocally as 
the radius or length of the sail. 

Maxim 7, The load at a maximum that sails of « 
similar figure and position will overcome at a given 
distance from the centre of motion, will be as the cube 
of tlic radins. 

Maxim 8. The effeets of sails of similar figure and 
position are as the square of the radius. 

Maxim 9. The velocity of the extremities of Dutch 
sails, as well as of the enlarged sails, in all their usual 
positions when unloaded, or even loaded to a maxi- 
mum, are considerably quicker than the velocity of the 
wind, | 
434. A new mode of constructing the sails of wind- 


mills has been recently given by Mr Sutton, and fully 


described by Mr Hesleden of Barton, in a work exelu- 
sively devoted to the subject. 

‘The limits of this article will not permit us to enter 
into any discussion respecting the principles upon which 
Mr Sutton’s gravitated sails are constructed ; but the 
subject shall be resumed under the article WINDMILL. 
It may be proper however to remark that Mr Sutton 
gives his sails the form represented in fig. 4. and makes 


. the angle of weather at the point M, equidistant from 


A and B, equal to 22° 30’. ‘The inclination of the 
sail at any other point N of the sail, is an angle whose 
sine is the distanee of that point from the centre of mo- 
tion A, the radius being the breadth of the sail at that 
point. 
points of the sail; and the apparent and absolute 
breadth of the sail at these points.. Mr Sutton’s 


_mode of regulating the veloeity of the sails, and of 


bringing them to a state of rest’ is particularly in- 


genious, 
-Q2° On 


Effects of 
wind-mill 
salls, ac. 
cording to 
Smeaton. 


Fig. 3. shews the angles at the different Fig, 3. 
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435. Various opinions have been entertamed respect- 
ing the relative advantages of horizontal and vertical 
wind-mills. -Mr Smeaton, with great justice, gives a 
decided preference to the latter; but when he asserts 
that horizontal wind-mills have only % or y'5 of the 
power of vertical ones, he certamly forms too low an 
estimate of their power. Mr Beatson, on the eontra- 
ry, who has received a patent for the construction of a 
new horizental wind-mill, seems to be prejudiced in 
their favour, and greatly cxaggerates their comparative 
value. From an impartial investigation, it will proba- 
bly appear, that the truth hes between these two eppo- 
site opinions ; but before entering on this discussion, 
we must first consider the nature and form of horizontal 
winds-mulls. 

436. In fig. 4. CK isthe windshaft, which moves up- 
on pivots. Four cross bars, CA, CD, IB, FG, are fix- 
ed to this arbor, which carry the frames APIB, DEG. 
The snils A¥, EG, are stretched npon these frames, 
and are carried round the axis. CK, by the perpendicu- 
lar impulse of the wind. Upon the axis Cls, a toothed 
wheel is fixed, which gives motion to the particular 
machinery that 1s employed. In the figure, only two 
sails are represented; but there are always other two 
placed at right angles to these. Now, let the sails be 
exposed to the wind, and it will be evident that no mo- 
tion will ensue; for the force of the wind upon the sazl 
AJ, is counteracted by an equal and opposite force up- 
onthe sail EG. In order then, that the wind may 
communieate motion to the machine, the foree upon 
the returniug sail EG must either be removed by 
screening it from the wind, or diminished by making it 

resent a less surface when returning against the wind. 
‘The first of these methods is adopted m Tartary, and 
$n some provinces of Spain; but is objected to by Mer 
Beatson, from the inconvenience and expence of the 
machinery and attendanee requisite for turning the 
screens. into their proper positions. Notwithtsanding 
this objection, however, L am disposed to think that 
this is the best method of diminishing the action of the 
wind upon the returning sails, for the moveable screen 
may casily be made to follow the direction of the wind, 
and assume its proper position, by means of a large 
wooden weuthercock, without the aid either of men or 
machinery. It is true, indeed, that the resistance of 
the air im the returning sails is not completely remo- 
ved 5 but it is at least as much diminished as it can be 
by any method hitherto proposed. Besides, when this 
pian is reserted to, there is no occasion for any move- 
able flaps and hinges, which must add greatly to the 
expence of every other method. > 

437- The mode of bringing the sails back against. 
the wind, which Mr Beatson invented, is perhaps, the 
simplest and best. of the kind. He makes each sail AT 
to consist of six or eight flaps or vanes, AP 51, 61 ¢ 2, 
&c. moving upon hinges represented by the dark lincs, 
AP, 61, ¢ 2, &c. so that the lower side & 1, of the first 
flap overlaps the hinge or higher side of the second flap, 
and soon. When the wind, therefore, acts upon the 
rail AI, each flap will press upon the hinge of the onc 
immediately below it, and the whole surface of the sail 
will be exposed to its action. But when the sail AI 
returns against the wind, the flaps will revolve round 


ANIC 5. 
upon their hinges, and present only their edges to the Practica} 
wind, as 1s represented at EG, so that the resistance Mechanics 
occasioned by the return of the sail must be greatly d- 
minished, and the motion will be continued by the 
great superiority of force exerted upon the sails in the 
position AI. In computing the force of the wind upon 
the sail AL, and the resistance opposed to it by the 
edges of the flaps in EG, Mr Beatson finds, that when 
the pressure upon the former is 1872 pounds, the re- 
sistance opposed by the latter is only about 36 pounds, 
or fz part of the whole force; but he neglects the ac- 
tion of the wind upon the arms CA, &c. and the 
frames which carry the sails, because they expose the 
same surface in the position AI, as in the position 
EG. This omission, however, has a tendency to mis« 
lead us in the present case, us we shall now sec, for we 
ought to compare the whole force exerted upon the 
arms, as well as the sail, with the whole resistance 
which these arms and the edges of the flaps oppose to 
the motion of the windmill. By inspecting fig. 4. it 
will appear, that if the force upon the edges of the flaps, 
which Mr Beatson supposed to be 12 in number, 
amounts to 36 pounds, the force spent upon the bars 
CD, DG, GF, FE, &c. cannot be less than 60 pounds. 
Now, since these bars are acted upon with an equal 
force, when the sails have the position AI, 1872+-60 
—1932 will be the force exerted upon the sail Al, and 
its appendages, while the opposite force upon the bars 
and edges of the flaps when returning against the wind 
will be 36-60-96 pounds, which is nearly 25 of 
1932, instead of = as computed by Mr Beatson, 
Hence we may see the probable advantages of a sereen 
over moveable flaps, as it will preserve not only the 
sails, but the arms and the frame which support it, 
from tlic action of the wind. 

438. We shall now conclude this chapter with @ gona 
comparison of the power of horizontal and vertical cons be. 
wind-mills. It was already stated, that Mr Smeaton tween 
rather underrated the former, while he maintained that tical am 
they have only % or yy the power of the latter. He ~ 
observes, that when the vanes of a horizontal and a ver- 
tical mill are of the same dimensions, the power of the 
latter is four times that of the former, because, in the 
first case, only one sail is acted upon at once, winie, m 
the second case, all the four reccive the impulse of the 
wind. This, however, is not strictly true, since the 
vertical sails are all obhque to the direction ef the 
wind. Lect us suppose that the area of each sail is 100 
square fect; then the power of the horizontal sail will 
be roo, and the powcr of a vertical sail may be 
called 100 X sme 70° (70° being the common angle 
of inclination) == 88 nearly; but since there are four 
vertical sails, the power of them all will be 4x 88= 
3523 so that the power of the horizontal sail is to that 
of the four vertical ones as 1 to 3.52, and not as ¥ 
to 4, according to Mr Smeaton. But Br Smeaton 
also observes, that if we consider the further disadvan- 
tage which arises from the difficulty of getting the sails 
back against the wind, we need not wonder if horizon- 
tal wind-mills have only about 3 or +4 the power of 
the common sort. We have already seen, that the re- 
sistance occasioned by the return of the sails amounts 
to gg of the whole force whieh they receive; by sul 
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the faeility of loading the cart is considered as a suffi- practical 
eient reason for using wheels so small as 14 inehes, Mechanics. 
The first of these advantages, however, may be obtain- 7v7—” 


the power of horizontal wind-mills is only a. or lit- 
tle more than X that of vertical ones. ‘This eal- 
culation proceeds upon a supposition, that the whole 
foree exerted upon vertical sails is employed in turning 
them round the axis of motion; whereas a eonsiderable 
part of this force is lost in pressing the pivot of the axis 
or windshaft against its gudgeon. Mr Smeaton has 
overlooked this circumstance, otherwise he could never 
have maintained that the power of four vertical sails 
was quadruple the power of one horizontal sail, the di- 
mensions of each being the same. ‘Taking this cireum- 
stance into the aceount, we cannot be far wrong in say- 
ing, that in theory at least, if not in praetice, the 
power of a horizontal wind-mill is about 7 or 4 of the 
power of a vertieal one, when the quantity of surfaec 
and the form of the sails is the same, and when evcry 
part of the horizontal sails has the same distance from 
the axis of motion as the eorresponding parts of the ver- 
tieal sails. But if the horizontal sails have the position 
AT, EG, in fig. 4. instead of the position CA dm, 
CDox, their power will be greatly inereased, though 
the quantity of surface is the same, beeause the part 
CP 3m being transferred to BI 3d, has much more 
power to turn the sails. 


Cuar. VIII. On the Construction of Wheel Car- 


THALES. 


439. It is evident from Art. 60. that when a wheel 
surmounts an obstacle, it aets as a lever of the first kind, 
and that its power to overcome such resistances in- 
ercases with its diametcr. ‘The power of the foree P, 
for example, to raise the wheel NB over the eminence 
C, is proportional to the vertieal Tever FC, which 
inereases with the diameter of the wheel, while the 
lever of resistanee FA, by which the weight of 
the wheel acts, remains unchanged; henee we see 
the advantages of large whecls for overcoming such 
obstaeles as generally resist the motion of whcel car- 
riages. ‘There arc some eircumstances, however, which, 
independent of the additional weight and expenee of 
large wheels, prescribe limits to their size. If the ra- 
dius AC of the whecl exeeeds the height of that part 
of the horse to which the traees are attached, the line 
of traction DA will be oblique to the horizon, and 
part of the power P will be employed in pressing the 
wheel upon the ground. A whecl exceeding four and 
a half feet radius, which is the general distance from 
the ground of that part of the horse to which the traces 
are attached, has still the advantage of a smaller 
wheel ; but when we consider that the traces er poles 
of the cart will, in this case, rub against the flanks of 
the liorses, so that the power of the wheel is diminished 
by the increase of its weight, we shall be convineed that 
no power is gained by making the radius of the 
wheels greater than four and a half feet. Even this 
size is too great, as shall be afterwards shown, when we 
treat of the line of traetion, so that we may safcly as- 
sert, that the diameter of wlicels should never be great- 
er than six feet. The fore wheels of our carriages are 
still unaecountably small, and it is not uneommon to 
see earts moving upon whecls searecly 14 inches in dia- 
meter. The convenience of turning is urged as the rea- 
eon for diminishing the fore wheels of carriages, and 


4 


ed by going to the end of a street, or to a proper place 
for turning the earriage ; and a few additional turns of | 
a windlass will be sufficient to eonvcy the heaviest loads 
into earts mounted on high wheels. 

440. The next thing to be determined is the shape 
of the wheels. Now it is certainly a matter of surprise 
how the unnatural shape whieh is at present given to 
them could ever have been brought into use. <A cy- 
lindrieal wheel, with the spokes perpendicular to the 
naves, is undoubtedly the form which every mechanic 
would give to his wheels, before he had heard of the 
pretended advantages of coneave or dishing wheels, or 
those whieh have inelined spokes and conical rims, It 
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; “ ° ae ° PI te: 
has been alleged, indeed, that the form represcntcd in CCOXXY. 


fig. 5. when Av, B s is the eonieal rim, and oA, p 
the inclined spokes, renders the wheel stronger than it 
would otherwise be ; that by cxtending the base of the 
earriage it prevents it from being overturned ; that it 
hinders the fellies from rubbing against the load or the 
sides of the eart; and that when one wheel falls into a 
rut, aud therefore supports more than onc half of the 
load, the spokes are brought into a vertieal position, 
which renders them more capable of sustaining the ad- 
ditional weight. Now it is evident that the second of 
these advantages is very trifling, and may be obtained, 
when required, by interposing a. piece of board between 
the wheel and the load. 

441. The other two advantages exist only in very 
bad roads; and if they are neeessary, whieh we much 
question, in a country like this, where the roads are so 
exeellently made, and so regularly repaired, they can 
easily be procured, by making the axlc-tree a few inches: 
longer, and increasing the strength of the spokes. But 
it 13 allowed on all hands that perpendicular spokes are 
preferable on level ground. The inclination of the 
spokes, therefore, whieh renders coneave wheels advan- 
tageous in rugged and unequal roads, renders them dis- 
advantageous when the roads are in good order; and 
where the good roads are more numerous than the bad 
ones, as they certainly are in this country, the disad- 
vantages of coneave wheels must overbalance their ad- 
vantages. It is true indeed that in coneave whecls, 
the spokes are in their strongest position, when they are 
exposed to the severest strains, that is, when one wheel 
is in a deep rat, and sustains more than one half of the 
load; but it is equally true that on level ground, where 
the spokes are in their weakest position, a less severe 
strain, by eontinuing for a muel longer time, may be 
equally if not more detrimental to the wheel. od 

Upon these observations we might rest the opinion 
whieh we have been maintaining, and appeal for its 
truth to the judgment of every intelligent and unbias- 
sed mind; but we shall go a step farther, and endea- 
vour to show that coneave dishing wheels are more ex- 
pensive, more injurious to the roads, more liable to be 
broken by aceidents, and less durable in general, than. 
those wheels in which the spokes are. perpendieular to 
the naves. By inspeeting fig. 5. it will appear that the 
whole of the pressure which the wheel AB sustains 1s 
exerted along the inelined spoke ps, and thereforc acts 
obliquely upon the level ground 2 D, whether the rims 


are conical or cylindrical. This oblique action must 
necessarily 


Pig. s- 
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cave wheels, however, the rims are unifermly made of Practical 
a eonical form, as Ar, Bs, fig. 5. which not only in- Mechanic 
créases the disadvantages which we have aseribed to ~~~ 
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Practical necessarily injure the roads, by loosening the stones more 
Mechanics. between B and D than between B and 2, and if the 


load were sufficiently great, the stones would start up 
hetiwreen s and D. ‘The texture of the roads, indeed, 


is sufficicntly firm'te prevent this from taking place ; 


but in consequence of the oblique pressure, the stones 
between s and D will at least be loosened, and by ad- 
mitting the rat the-whole of the road will be materially 
damaged. But when the spokes are perpendicular to the 
nave as pi, and when the rims mA, 7D are cylindrical, 
or parallel to the ground, the weight sustained by the 
wheel will act perpendicularly upon the read; and how- 
ever much that weight is increased, its action ean have 
no tendency to deranye ‘the materials of which it 1s 
composed, but is rather calculated to-consolidate them, 
rnd render the road more firm and durable. 

442. [t was observed that concave whecls are niore 
expensive than plane ones. ‘This additional expence 
arises from the greater quantity of wood and workman- 
ship which the former require ; for in order that dishing 
wheels may be of the same perpendicular height as 


plane ones, the spokes of the former must exceed in 


length those of the-latter, as.much as the hypothenuse 


‘oA of the triangle oAx exceeds the side om ; and there- 


fore the weight and the resistance of such wheels must 
be proportionably great. ‘The inclined spokes, too, 
cannot be formed uor inserted with such facility as per- 
pendicular ones. The extremity of the spoke which is 
hxed into the nave is inserted at right angles te “it, in 
the direction o p, and if the rims are cylindrieal, the 
other spoke should be mserted in a similar manner;; 
while the intermediate portion has an inclined position. 
There are therefore two flexures or bendings in the 
spoxes of concave wheels, which requires them to be 
formed out of a larger piece of wood than if they had 
no such flexures, and renders them liable to be broken 
by any sudden strain at the points of flexure. 

443. We shall now dismiss the subject of concave 
Wheels with one observation more, and we beg the read- 
er’s attention to it, because it appears to he decisive of 
the question, The obstacles which earriages have to 
encounter, arc almost never spherieal protuberances that 
permit the elevated wheel to resume by degrees its hori- 
zontal position, They are generally of such a nature, 
that the wheel is instantaneously precipitated from their 


top to the level ground. Now the momentum with 


whieh the wheel strikes the ground is very great, arising 
from a successive accumulation of force. The velocity 
of the elevated wheel is considerable when it reaches 
the top of the eminence, and while it is tumbling 
into the level ground, it is receiving gradnally that 
proportion of the load which was transferred to the 
other wheel, ull having recovered the whole, it impin- 
ges against the ground with great velocity and force. 
But in concave wheels the spoké which then strikes the 
greund is in its weakest position, and therefore much 
more lable to be broken by the impetus of the fall, 
than the spokes of the lowest wheel by the mere trans- 
ference of additional weight. Whereas, if the spokes 
be perpendicular to the nave, they receive this sudden 
shock in their strongest position, and are in no danger 
of giving way to the strain. 

444. In the preceding observations we have suppo- 
sed the rims of the wheels to be cylindrical, In con- 


A 
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nation of the spokes. 


by the oblique pressure of the imclincd spokes. 


them, but adds many more.to the number. Mr Cum- 
ming, in a late ‘Treatise on Wheel Carriages, solely 
devoted to the consideration of this single point, has 
shewn with great ability the disadvantages of coniea! 
rims, and the propricty of making them cylindrical ; 
but we are of opinion that he’has ascribed to conical rims 
several disadvantages which arise:chiefly from-an incli- 
He insists much upon the injury 
done to the ‘reads by the use of conical rims ; yet though 
we are convinced that they are more injurious to pave- 
ments and highways than cylindrieal rims, we are 
equally convinced, that this imjury is occasioned a 

‘he 


defects of conical rims are so numerous and palpable, 


that it is wonderful they shold have been so lone 


overlooked. Every cone that is put in motion upon a 


plane surface will revolve round its vertex, and if force 


is employed to confine-it to a straight line, the smaller 


‘parts of the cone will be dragged along the ground and 


the friction greatly increased. Now when a carriage 
moves upon eomcal wheels, one part of the cone rolls 
while the other is dragged along, and though confined 
to arectilineal direction by external forec, their natural 
tendency to revolve round their vertex occasionsa great 
and contiuued friction upon the lineh pin, the shoulder 
of the axle-tree, and the sides of deep ruts. 

445. ‘The shape of the wheels being thns determined, 
we mnust now attend to some particular parts of their 
construction. ‘The iron plates of which the rims are. 
composed should never be less than three inches in 
breadth, as narrow rims sink deep into the ground, and 
therefore injure the roads and fatigue the horses. Mr 
Walker, indeed, attempts to threw ridicule upon the 
act of parliament which enjoined the use of broad wheels; 
but he does not assign any sufficient reason for his opi- 


‘nion, and ought to have known that several excellent 


and well devised experiments were lately instituted by 


Boulard and Margueron, whieh evince in the most satis: 
factory manner, the great utility of broad wheels. 


Upon this subject an observation oceurs to us, which has 
not been generally attended te, and which appears to 
remove all the objections which can be urged against 
broad rims. When any load is supported upon two 
points, each point snpports one half of the weight; if 
the points are increased to four, each will sustain one- 
fourth of the load, aud so on; the pressure upon each 
peint of support diminishing as the number of points 
increases. IJf a weight therefore is supported by a 
broad surface, the poimts of support are infinite in num- 
ber, and each of them will bear an infinitely small por- 
tion of the load; and, in the same way, every finte 
portion of this surface will sustain a part of the weight 
inversely proportional to the number of similar portions 
which the surface contains. Let us now suppose that a 
cart carrying a load of sixteen hundred weight is sup- 
ported upon wheels whose rims are four inches in 
breadth, and that one of the wheels passes over four 
stones, each of them an inch broad and equally high, and 
capable of being pulverized only by a pressure of four 
hundred pounds weight. ‘Then as each wheel sustains 
one half of the load, and as the wheel which passes 

over 


MECHANICS, 


P ' - 
ctical over the stones lias four points of support, each stone 


anies. will bear a weight of two hundred weight, and there- 


v= fore will not be broken 


But if the same cart, with 
rims only two inches in breadth, should pass the same 
way, it will cover only two of the stones; and the 
wheel having now only two points of support, each 
stone will be pressed with a weight of four hundred 
weight, and will therefore be reduced to powder. 
Ilence we may infer that narrow whicels are in another 
point of view injurious to the roads, hy pulverizing the 
materials of whieh they are composed. 

446. As the rinis of wheels wear soonest at their 
edges they should be made thinner in the middle, and 
onght to be fastened to the fellies with nails of such a 
kind that their heads may not rise above the surface of 
the rims. _In some military wagvons we have seen the 
heads of these nailsrising an inch above the rims, which 
not only destroys the pavement of streets, but opposes 
a continual resistance to the motion of the wheel. If 
these nails were eight in number, the wheel would ex- 
perience the same resistance, as if it had to surmount 
eight obstacles, one inch high, during every revolution. 
The fellies on: which the rims are fixed should in car- 
riages be three inches and a fourth deep, and in wag- 
gons four inches. The naves should be thickest at the 
place where the spokes are inserted ; and the holes in 
which the spokes are placed should not be bored quite 
through, as the grease upon the axle-tree would in- 


. sinuate itsclf between the spoke and the naves, and pre- 
vent that close adhesion which is necessary to the. 


strength of the wheel. - 
| On the Position of the Wheels. 


447. It-must naturally occur to every person reflect- 
ing upon this subject, that the axle-trecs should be 
straight and the wheels perfectly parallel, so that they 
may not be wider at their highest than at their lowest 
point, whether they are of a conical or a cylindrical 
form. Jn this country, however, the wheels arc always 
made concave, and the ends of the axle-trees are uni- 
versally bent downwards, in order to make them spread 
at the top and approach nearer below. In some car- 
riages which we have examined, where the whecls 
were only four fect six inches in diameter, the distanee 
of the wheels at top was fully six feet, and their distance 
below only four feet cicht inches. By this foolish prac- 
tice the very advantages which may be derived from 


On the Line of Traction, and the Method by which 


florses exert their strength. 


449. M. Camus attempted to shew that the line of 
traction should always be parallel to the ground on 
which the carriage is moving, both because the horse 
can exert his greatest strength in this direction, and be- 
cause the line of draught being perpendicular to the ver- 
tieal spoke of the wheel, acts with the largest possible 
lever. M. Couplet, however, considering that the roads 
are never perfectly level, and that the wheels are con- 
stantly surmounting small eminences even in the best of 
roads, recommends the linc of traction to be oblique 
to the horizon. By this means the line of draught 
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FLA, (which is by far too much inclined in the ficure) Fig. 6. 


will in general be perpendicular to the lever AC 


which mounts the eminence, and will therefore act: 


with the longest lever when there is the greatest ne- 
cessity for it. We ought to consider also, that when a 
horse pulls hard against any load, he always brings his 
breast nearer the ground, and therefore it follows, that 


if a horizontal line of traction be preferable to all others, 


the direction of the traces should be inclined to the ho- 
rizon when the horse is at rest, in order that it may be 


horizontal when he lowexs- his. breast and exerts his. 
“utmost force. 


The particular manner, however, in 
which living agents exert their strength against preat 
loads, seems to have been unknown both to Camus and 
Couplct, and to many succeeding writers upon this 
subject. 
sopher and ingenious mechanic, that we are indebted. 
for the only accurate information with which we are 
furnished; and we are sorry to see that philosophers 
who flourished after him have overlooked his important 
instructions. In his memoir on the draught of horses 
he has shewn in the most satisfactory manner, that ani- 


mals draw by their weight, and not by the force of 
In four-footed animals, the hinder fect 


their muscles. 
is the fulcrum of the lever by which their weight acts 
against the load, and when. the animal pulls hard, it 
depresses its chest and thus increases the lever of its 
weight, and diminishes the lever by which the load re- 
sists its efforts. Thus, in fig. 6. let P be the load, AD 
the line of traction, and Iet us suppose FC to be the 
hinder leg of the horse, and AE part of its body, A 
its chest or centre of gravity, and CE the level road. 
Then AFC will represent the crooked lever by which 


Tt is to M. Deparcieux, an excellent philo-— 


the horse acts, which is equivalent to the straight one. 
AC. But when the horse’s weight acts downwards at. 
A, so as to drag forward the rope AD and raise the. 
load P, Ci will represent the power of the lever in 
this position, or the lever of the horse’s weight, and 
CF the lever by which it is resisted by the load, or 
the lever of resistance. Now if the horse lowers its 
centre of gravity A, which it always does when it pulls 
hard, it is evident that CE, the lever of its weight, 
will be increased, while CF the lever of its resistance. 
will be diminished, for the line of traction AD will. 
approach nearer to CE. Hence we see the great. 
benefit which may be derived from large horses; for 
the lever AC necessarily increases with their size, and. 
their power is always proportioned to the length of 
this lever, their weight remaining the same. Large 
horses, therefore, and cther animals, will draw more 


than small ones, even though they have less muscular 
force,. 


the concavity of the wheels are completely taken away, 
while many of the disadvantages remain; more room 
is taken up jn the coach-house, and the carriage is 
| more liable to be overturned by the contraction of its 
| base. 

448. With some mechanics it is a practice to bend 
the ends of the axle-trees forwards, and thus make the 
Wheels wider behind than beforc. This blunder has 
been strenuously defended by Mr Henry Beighton, 
who maintains that wheels in this position are more 

» favourable for turning, since, when the wheels are paral- 
[ el, the outermost when turning would press against the 
, _linch pin, and the innermost would rest against the 
_ Shoulder of the axle-tree. In rectilineal motions, how- 
_ ver, these converging wheels engender a great deal 
of friction both on the axle ‘and the ground, and 


must therefore be morc disadvantageous than parallel 
ones, 
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Practical force, and are unable to cazry such a heavy burden. 
Mechanics. The force of the muscles tends only to make the horse 


Wig. 7. 


carry continually forward his centre of gravity, or, in 
other words, the weight of the animal produces the 
draught, and the play and force of its muscles serve to 
continue it. 

450. Krom these remarks, then, we may deduce the 
proper position of the line of traction. When the lne 
of traction is horizontal, as AD, the lever of resistance 
is CF; but if this line is oblique to the horizon, as 
A d, the lever of resistance is diminished to Cf, while 
the lever of the horse’s weight always remains the same. 
{fence it appears, that inclined traces are much more 
advantageous than horizontal ones, as they uniformly 
diminish the resistance to be overcome. Deparcieux, 
however, has investigated experimentally the most fa- 
vourable angle of inclination, and found, that when the 
angle DAF made by the trace A d and a horizontal 
line is fourteen or fifteen degrees, the horses pulled 
with the greatest facility and foree. This value of the 
angle of draught will require the weight of the spring- 
tree bar, to which the traccs are attached in four-whcee!- 
ed carriages, to be one-half of the height of that part of 
the horse’s breast to which the fore end of the trace 1s 
coanccted. 

451. Whenseveral horsesare yoked in the same carriage 
as represented in fig. 7. and when the declivity changes, 
the length of the traces has a considerable influence up- 
onthe draught. From the point E where the traces are 
fastened to the horse next the load, draw E.R to the same 


point in the second horse R, and Iet R’ be another posi- 


tion of the second horse , it is required to find the dif- 


ferenee‘of effect that will be produced by placing the 
second horse at R or at R’, or the comparative advan- 
tages of short and long traces. From R’, the point where 
the traces are fixed, draw R/I’E and from FE draw 
— mn parallel to the declivity DA. Take EF= EF’ 
to represent the power of the horse in the direction of 
the traces, which will be the same whether he is yoked 
at R or at R’; draw EA perpendicular to DA, F x, 
XK’ m parallel to EA, and F 9g, If parallel to E x. 


Then since the second horse when at R pulls with a 


force represented by FE, in the direction IE, we 


may resolve this force into the two forces, E x, FE. 9, 


one of which F 2 is solety employed in dragging the 


e ° e 5 7. e 
cart, up the inelined plane DA, while the other E @ is 


solely employed in pressing the first horse E to the 
ground. Let the horse be now removed from R to RY, 
the direction of the traces becomes REE, and IYE—= 
TE is the power exerted by the horse at R’ and the di- 
rection in which it is exerted. But this force is equi- 
valent to the forces KE m, Ef, the first of which acts 
directly against the load, while the other presses the 
horse against the ground. Hence we sce the disad- 
vantages of long traces, for the force which draws 
the load when the horse is at R’ is to the force when 
the horse is at R, as E m to E. 2, and the forces which 
press the horse upon the ground as E fto I @, or as 
E’'mtoF na. Now E o=F 2n=FE x sin. 2» EF; hence 
I g=FE x sin. (7 E g/—FE 2’) (g’ FE being parallel 
to AB’) and Ea=EF x cos. (7 Eg’—FEg’). In like 
manner we have I) f=FE xsin. (7 E g’—F’E 2’), and 
EovmEF x tos. (2 E g’—F/E 2’). Now sin. FEg’= 


; R lot , 
san. FE ce, and sin. FEg=-2= ae but Rg 


=f! p/—BR—EQ=BR—BR xX cos. 2 EF ’=BR XK Practiog 
(1—cos. 2 Eg). By substituting this value in_ the Mechanic 
equations which contain the values of k@, En, Lf, Em, 
and considering that the angles FE g’, I’E.g’ are al- 
ways so small that their ares difter very little from their 


BR xi1—cos.n bg 


sines, we have FE g= “ER , and 
BRxX1—cos. 2 Kg 
Eg =—— FR ——ae 


By substituting these values in the preceding equations, 
we have 


Eo=FEF xsin. (xn Eg ga 


BR x 1—cos. 2 Eg 
E fn EF x sin. (1 Bye z g 


BR x I—cos.2 Kg 


BR x I—cos. 72 Eg 
EW 


Em=EF x cos. (xn E g— 


If AB is horizontal, and the declivity AD=%, we shall 
have z EF g==9° 28’, or in parts of the radiusm0.16 522, 
and cos. 2  g=0.98638. Then, if EF==200 pounds, 
BR=3% feet, ER=8 feet, ER’=12 feet, then we 
shall have from the preceding formule, I 931.416 
pounds, FE. /=32.350 pounds, F.7=197.470 pounds, and 
J. m=197.404. Hence an additional length of four feet 
to traces cight feet long, presses the horse EF. to the 
ground with an additional force of 32.250-—31.716 
0.534 pounds, and diminishes the eftect of the other 
horse by 0.066 pounds. 


On the Position of the Centre of Gravity, and the mans 
ner of disposing the load. 


452. If the axle-tree of a two-whecled carriage pass 
through the centre of gravity of the load, the carriage 
will be in equilibrio in every position in which it can be 
placed with respect to the axlc-tree; and in going up and 
down hill the whole load will be sustained by the wheels, 
and will have no tendency either to press the horse to 
the ground or to raisc him from it. But if the centre 
of gravity is above the axle-tree, as it must necessarily 
be, according to the present construction of whieel-car- 
riage’, a great part of the load will be thrown on the 
back of the horses from the wheels when going down a 
steep road, and thus tend to accelerate the motion of 
the carriage which the animal is striving to prevent; 
while, in ascending steep roads, a part of the load will 
be thrown behind the wheels, and tend to raise the 
horse from the ground, when there is the greatest ne- 
cessity for some weight on his back to enable him to 
hx his feet in the earth, and overcome the great resist- 
ance which is occasioned by the steepness of the road. 
On the contrary, if the centre of gravity is below the 
axle, the horse will be presscd to the ground in going 
up hill, and lifted from it when going down. In all 
these cases, therefore, where the centre of gravity is 
either on the axle-tree or directly above it or below, 

the 


ctical 
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the horse will bear no part of the load in level ground. 


Fhanics. In some situations the ammial will be lifted from the 
\— ground wien there is the greatest necessity for his bemg 


pressed to it, and ke will sometimes bear a great pro- 
portion of the load when he should rather be rcheved 
of it. 

453- The only way of remedying these evils, is to as- 
sien such a position to the centre of gravity, that the 
horse may bear some portion of the weight when he 
must exert great force against the load, that ts, in level 
ground, and when he is ascendmg steep roads; for no 
animal can pull with its greatest effort unless it is pres- 
sed to the ground.—Now this may be in some measurc 
effected in the following manner. Let BCN be the 
wheel of a cart, AD one of the shafts, D that part of 
it where tlic cart is suspended on the back of the horse, 
and A the axle-trees then, if the centre of gravity of 
the load is placed at 72, a point equidistant from the two 
wheels, but below the line DA, and before the axlc- 
tree,—the horse will bear a certain weight on level 
ground,—a greater weight when he is going up hill 
and has more occasion for it, and less weight when he 


4s going down lull, and does not require to be pressed 
to the ground: All this will be evident from the fi- 


gure. — When we recollect that the shaft DA is horizon- 
tal, the eentre of gravity will press more upon the point 
of suspension D the nearer it comes to it; or the pressure 


upon D, or the horse’s back, will be proportional to 
the distance of the centre of gravity from A. 


Tf 2, 


therefore, be the centre of gravity, 6 A will represent 


ats pressure upon ), when the shaft DA is horizontal. 


When the cart is ascending a stcep road, AH will be, 
the position of the shaft, the centre of gravity will be 


raised to a, and a A will be tlie pressure upon D. But 
if the eart is going down hill, AC, will be the position 


of the shaft, the centre of gravity will be depressed to 


a, and c A will represent the pressure upon the horse’s 


back. The weight sustained by the horse, thercfore, 


4s properly regulated by placing the eentre of gra- 


vity at m. We have still, however, to determine the 
proper length of 6 a@ and 6m, the distance of tlie cen- 
tre of gravity from the axle, and from the horizontal 
line DA; but as these depend upon the nature and 
inclination of the roads, upon the length of the shaft 
DA, which depends on the size of the horsc, on the 
magnitude of the load, and on other variable circum- 
stances, it would be impossible to fix their value.—If 
the load, along with the cart, weighs 400 pounds; if 


the distance DA be eight fect, and if the horse should 


bear 50 pounds of the weight, then 4 A should he one 
foot, which, being one-cighth of DA, will make the 
pressure npon D exactly 50 pounds. If the road slopes 
four inches in a foot, 4 must be four inches, or the 
angle 6 Am should be equal to the inclination of the 
road 5 for then the point 2 will rise to @ when ascend- 
ing such a road, and will press with its greatest force on 
the back of the horse. 

454. When carts are not made in this manner, 
we may, in some degree obtain the same end by judi- 
eiously disposing the ‘load. ct us suppose that the 
centre of gravity is at O when the cart is loaded with 
homogeneous materials, such as sand, lime, &e. then 
if the load is to consist of heterogencous substances, or 
bodies of different weights, we should place the heaviest 
at the bottom and nearcst the front, which will not on- 
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ly lower the poimt o, but will bring it forward, and 
nearer the proper position m. Part of the load, tos, 
might be suspended below the fore part of the carriace 
in dry weather, and the centre of gravity would - 
proach stil nearer the point #. When the point 2 is 
thus depressed, the weight on the horse is not only jn- 
diciously regulated, but the cart would be prevented 
from overturning 5 and in rugged roads the weight sus- 
= by each whecl would be in a great degree equa- 
ised. 


Description of different Carriages. 


455. In fignre 8. 1s represented a carriage invented 


e 


Cractiea! 
Nechamies. 


Cariages 


by Mr Richard, a physieian in Rochelle, which moves that move 


witkout horses, merely by the exertion of the passengers. 


without 
horses. 


The machinery by which this is effected is placed in ayj,, ¢. 


box behind the carriage, and is shewn in figure 9. 
where AA is a small axis fixed into the box, and B a 
pulley over which a rope passes whose two extremitics 
are tied to the ends of the tevers or treddies C, D: the 
other ends of the levers are fixed by joints to the cross 
beam MF. The eranks FF are fixed to the axle KL, 
and move upon it asa centre. Each of them has a detent 
tooth at I which catches in the teeth of the whecls H, 1, 
so that they can move ftom F to H without moving thi: 
wheel, but the detent tooth catches in the tecth of 
the wheels wheu the cranks are brought backward, and 
therefore bring the wheel along with them. When 
the foot of the passenger, therefore, is placed upon the 
treddle D, it briags down the crank I and along with 
it the wheel H, so that the large whecls fixed on the 
same axis perform part of a revolution 5; but when D is 
dcpressed, the rope DA descends, the extremity C of the 
ether treddle rises, and the erank F° rising along with 
it, takes into the teeth of the wheel H, so that when the 
elevated treddte C is depressed, the wheels H, H, and 
consequently the wheels I, I, perform another part of a 
revolution. In this vay, by continning to work at thic 
treddles, the machine advances with a regular pacc. 

456. A carriage of this kind, where the mechanism 
is much more simple and beautifal than that which we 
have described, has been lately invented and construct- 
ed by Mr Nasmyth of Edinburgh, a gentleman whose 
mechanical genius is scarcely inferior to Ins talents as a 
painter. ‘The pulley B.and axle AA, are rendered nn- 
necessary 3 leather straps ate substituted in placc of the 
cranks F, F, and the whole mcchanism is contained in 
two small cylindrical boxes about six inches in dia- 
meter, and one and a half broad. 


Fig. go 


457. A carriage driven by the action of the wind is Fig. 10. 


exhibited in fig. 10. It is fixed on four wheels, and mo- 
vei by the impulse of the wind upon the sails C, D, 
being guided by the rudder E. Carriages of this kind 
will answer very well in a level eountry where the roads 
are good and the wind fair; and are said to be muchi 
used in China. In Holland they sometimes use similar 
vehieles for travelling upon the iee ; but they have a 
sledge instead of wheels, so that if the 1ce should happen 
to break, there will be no danger of sinking. 5Stephinus, 
a Dutchman, is said to have constructed one of these 
carriages with whcels, which travelled at the rate of 21 
miles an hour with a very strong wind. 


458. The carriage represented in fig. 11. is made Fig. rr. 


so as to sail against the wind by means of the spiral sails 
> 


#30 * 
Description E, F, G, TH, one of which F, is expanded by the wind. 

of | ‘The impulse of the wind upon the sails gives a rotatory 
Machines. motion to the axle M, furnished with a cog-wheel kh, 
whose trundles act upon teeth placed on the inside of 
the fore-wheels. 


MECHANICS. 
proportioned to the load which the carriage 18 to heat. Deserip 
‘Mwo horizontal circles of iron D, E, connected with of 
bars HJ, and two vertical circles F, G, surround the Mackir 


globe; and the wheels are fastened by a handle K to Fie ¥ 
the perpendicular bars HI. ‘Then since the body of ©" 


wi 


Fig. 12. 459. A carriage which cannot be overturned is repre- the carriage nioves freely in every a —— the 
sented in figure 12. where AB is the body of the carriage, iron circles, the centre of gravity will always be near 
consisting of a hollow globe, made of leather or wood, ©, and the carriage will preserve an upright position 
at the bottom of which is placed an immoveable weight even if the wheels and frame were overturned. 

PART Ill. DESCRIPTION OF MACHINES. 
| communication of motion to A and B by their inertia 
Cuar. 1. Machines which illustrate the doctrines of wil] be different; those parts which are furthest from 
Mechanics, or are connected with them. the axis resisting more than those which revolve nearer, 
in a duplicate proportion of those distances, (see Rota- 
1. Atwood’s Machine. rion). If the figures of the wheels were regular, the 
, | . distances of their centres of gyration from their axes of 
ee 460. THE ingenions machine invented by Mr At- motion would be given, and consequently an equivalent 
a wood for illustrating the doctrines of accelerated and re- weight, which being accumulated uniformly in the 


CCCXXVI, tarded motion, is representcd in figs. 1, 2, 3, 4, 5, 6, 
Vig. 1.2. 3.and enables us to discover, 1. The quantity of matter 


&Xe. 


Fig. t. 


moved. 2. The moving force. 3.'The space described. 
4. The time of description; and, 5. ‘The velocity ac- 
quired at the end of that time. | 
461.1. Of the quantity of matter movcd.—In order to 
observe the effects of the moving force, which is the 
object of any experiment, the interfercnce of all other 
forces should be prevented: the quantity of matter 
moved, therefore, considering it before any impelling 
force has been apphed, should be without weight ; for 
though it be impossible to abstract weight from any 
substance whatever, yet it may be so counteracted as 
to produce no sensible effeet. Thus in the machine 
fig. 1. A, B represent two equal weights affixed to 
the extremities of a very fine silk thread : this thread is 
stretched ever a wheel or fixed pulley a bc d, move- 
able round a horizontal axis: the two weights A, B 
being equal, and acting against each other, remain in 
equilibrio; and when the least weight is superaddéd 
to either (setting aside the effects of friction), it will 
preponderate. When A, B are set in motion by the 
action of any weight m, the sum A+-B-+-2, would 
constitute the whole mass moved, but for the inertia 
of the materials which must necessarily be used in the 
communication of motion. ‘These matcrials consist of, 
z. lhe wheel a b ¢ d, over which the thread sustaiming 
A and B passes. 2. The four friction wheels on which 
the axle of the wheel @ 6c d rests. 3. ‘The thread by 
which the bodies A and B are connected, so as when 
ret in motion to move with cqual velocities. The 


circumference a 6c d, would exert an inertia cqual to 
that of the wheels in thetr constructed form, would also 
be given. But as the figures are irregular, recourse 


must be had to experiment, to assign that quantity of 


matter, which being accumulated uniformly in the cir- 
cumference of the wheel a & e'd, would resist the com- 
munication of motion to A in the same manner as the 
wheeis. | 

In order to ascertain the inertia of the wheel a6 c d, 
with that of the friction wheels, the weights AB being 
removed, the following €xperiment was made. 


A weight of 30 grains was affixed to a silk thread of 


inconsiderable weight; this thread being wound round 
the wheel a bc d, the weight 30 grains by descend- 
ing from rest communicated motion to the wheel, 
and by many trials was observed to describe a space of 
about 38% inches in 3 seconds. Y'rom these data the 
equivalent mass or inertia of the wheels will be known 
from this rule. 


Let a weight P, fig. 2. be apphed to communicate Fig. 2 


motion to a system of bodies by means of a very slender 
and flexible thread going round the wheel SLDIM, 
through the centre of which the axis passes (G being 
the common centre of gravity, R the centre of gravity 
of the matter containcd in this linc, and O the centre 
of oscillation). et this weight descend from rest 
through any convenient space s inches, and let the ob- 
served time of its descent be ¢ seconds; then if / he 
the space through which bodies descend freely by gra- 
vity in one second, the equivalent weight sought = 


i] 
weight and inertia of the thread are too small to have WxSRxSO_Pxe/ P 
aiy sensible eflect on the experiments ; but the inertia 5D? » & 


of the other materials constitute a considerable propor- 
tion of the mass mioved, and must therefore be taken 
tuto account. Since when A and B are pnt in mo- 
tion, they must move with a velocity equal to that of the 
circumference of the wheel a 6¢dto which the thread 
1s apphed; it follows, that if the whole mass of the 
wheels were accumulated in this clreumference, its in- 
ertia would be traly estimated by the quantity of mat- 
tcr moved; but since the parts of the whecls move 
wth diferent velocities, their effects ja resisting the 


Here we have p==30 grains, t=:3 seconds, /=193 
PXel p30X9 X93 
; s ee 
30==1323 grains, or 23 ounces. 

This is the inertia eguivalent to that of the wheel 
abcd, and the friction wheels tegcther: for the rule 
extends to the estimation of the inertia of the mass con- 
tained in all the wheels. 


inches, s==38.5 inches; and 


ry e e oe 
The resistance to motion therefore arising from the pic. 


wheel’s inertia, will be the same as if they were abso- 


Jutely 


of 


viptien lute 


shines. 
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ly removed, and a mass of 2} ounces uniformly ac- 
cumulated in the circumference of the wheel ¢ dc d. 
This being premised, let the boxes A and B be re- 
placed, being suspended by the silk thread over the 
wheel or pulley @ 4 ¢ d, and balancing each other: sup- 
pose that any weight 7 be added to A so that it shall 
descend, the exact quantity of matter moved, during 
the deseent of the weight A, will be ascertained, tor 
the whole mass will be A-+-B--72-- 2} 07. 

In order to avoid troublesome computations in ad- 
justing the quantitics of matter moved and the moving 
forces, some determinate weight of convenicnt magnat- 
tude may be assumed as a standard, to which all the 
others are referred. ‘Vhis staudard weight in the suh- 
sequent experiments 13 4 of an ounce, and is represent- 
ed by the letter m. ‘Lhe inertia of the wnecls being 
therefore =23 ounces, will be denoted by 11 a. A 
and B are two boxes constructed so as to contain diller- 
ent quantities of matter, according as the experiment 
may require them to be varied: the weight of each 
box, including the hook to which it is suspended, 
=1f oz. or, according to the preceding estimation, 
the weight of cach box will be denoted by 6 m5; these 
boxes contain such weights as are represented by fig. 3. 
each of which weighs an onnce, so as to be equiva- 
lent to 472; other weights of 4 0z. =22, Lm, and 
aliquot purts of 7, such as Z72, 37, may be also in- 
cluded in the boxes, aecording to the conditions of the 
different experiments hereafter described. 

If 43 02. or 1g m, be included in cither box, this 
with the weight of the box itself will be 25 7 ; so that 
when the weights A and B, each being 25 7, are ba- 
Janced in the manner above represented, their whole 
inass will be 50 7, which being added to the inertia of 
the wheels 11, the sum will be 617. Moreover, 
three circular weights, such as that which is repre- 
sented at fig. 4. are constructed ; each of which =j oz. 
or m: if one of these be added to A and one to B, the 
whole ass will now become 63 7, perfectly in equili- 
brio, and moveable by the least weight added to either 
(setting aside the elects of friction), in the same manner 
preciscly as if the same weight or force were applied to 
communicate motion to the mass 63 2, existing in free 
space and without gravity. 

462. 2. The moving force. Since the weight of any 
substance is constant, and the exact quantity of it easily 
estimated, it will be convenient here to apply a weight 
to the mass A as a moving force: thus, when the sys- 
tem consists of a mass==63 7, aecording to the preced- 
ing description, the whole being perfectly balanced, let 
a weight 5 oz. or m, such as is represented in fig. 5. be 
applied on the mass A; this will communicate motion 
to the whole system; by adding a quantity of matter 
m to the former mass 63 7, the whole quantity of mat- 
ter moved will now become 64 2; and the moving 
force being == m, this will give the force which acce- 


m 
lerates the descent of A=, or — 


64m 64 
serating force of gravity. 

By the preceding construction, the moving force 
may be altered without alterimg the mass moved; for 
suppose the three weights 7, two of which are placed 
on A and one on B, to be. removed, then will A ba- 
tance B. If the weights 3 be all placed on A, the 


part of the acce- 


I 3% 


moving force will become 3 m, and the mass moved Neseription 


64 2 as before, and the force which aecclerates the de- 
scent of Axx 3” — 3 

64m 64 
vity accelerates falling bodies. 

Suppose it were required to make the moving force 
2m, the mass moved continuing the same. Let th» 
three weights, each of which =m, be removed; A 
and 5 will balance each other; and the whole mass 
will be 61m: let $m, fig. 5. be added to A, and % 2 
to B, the equilibrium will be preserved, and the mass 
moved will be 627; now let 2m be added to A, the 
moving foree will be 22; and the mass moved 642 a5 
before ; wherefore the force of acccleration = part 
of the acceleration of gravity. These alterations in the 
moving force may be easily made in the more clemen- 
tary experiments, there being no necessity for alter- 
ing the contents of the boxes A and B: but the pro- 
portion and absolute quantities of the moving force and 
mass moved, may be of any assigned magnitude, ac- 
cording to the conditions of the proposition to be illus- 
trated. 


of 


Plachines, 


parts of the force by which gra- ---y-—~ 


ees 


463. 3. Of the space described. "The body A, fig. 1. Fig. x. 


descends 1n a vertical line ; and a scale ahout 64 inches 
m length divided into inches and tenths of an inch is 
adjusted vertical, and so placed that the descending 
weight A may fall in the middle of a square stage, fixed 
to receive it at the end of the descent : the beginning 
of the descent is cstimated from o on tle seale, when 
the bottom of the box A is on a level with o. ‘The de- 


~seent of A is terminated when the hottom of the box 


strikes the stage, which may be fixed at different distan- 
ces from the point 0; so that by altering the position of 
the stage, the space described from rest may be ef any 
given magnitude less than 64 inches. 

464. 4. Lhe time of description is observed by a pendu- 
lum, vibrating seconds; and the experiments intended to 
Ulustrate the elementary propositions, may casily he so 
constructed that the time of motion shall be a whole 
number of seconds. The estimation of the time, there- 
fore, admits of considcrable exactness, provided the ob- 
server takes care to let the bottom of the box A begin 
its descent precisely at any beat of the pendulum; then 
the coincidence of the stroke of the box against the 
stage, and the beat of the pendulum at the end of the 
tine of motion, will show how nearly the experiment 
and the theory agree. There might be various devices 
for letting the weight A begin its descent at the instant 
of a beat of the pendulum W ; for instance, let the 
bottom of the box A, when at o on the scale, rest.on a 
flat rod, held in the hand horizontally ; its extremity 
being coincident with o, by attending to the heats of 
the pendulum ; and with a httle practice, the rod which 
supports the box A may be removed at the moment the 
pendulum beats, so that the descent of A shall commence 
at the same instant. 

465. 5. Of the velocity acquired. It remains only to de- 
scribe in what manner the velocity acquired by the de- 
scending weight A, at any given point of its path, 1s 
made evident to the senses. The velocity of A’s de- 
scent being continually accelerated will be the same in 
two points of the space described. ‘This 1s occasioned by 
the constant action of the moving force; and since the 
velocity of A at any instant 1s measured by the space 

R.2 which 


132 
Description Which would be described by it moving: uniformly for a 
of given time with the velocity it had acquired at that n- 


Machines. stant, this measure cannot be experimentally obtained, 
execpt by removing the force by which the descending 
body’s aeeeleration was eaused. 

In order to show in what manner this is effected par- 
tieularly, let us again suppose the boxes A and B=25m 
each, so as together to be =50 m3. this with the wheel’s 
inertia 11m will make 612; now let m be added to 
A, and an equal weight » to B, these bodtes will ba- 
lance each other, and the whole mass will be 63 2. 
If a weight be added to A, motion will be commu- 
nieated, the moving foree being #7, and the mass mov- 
ed 64m. In estimating the moving forec, the eircular 
weight <7 was made use of asa moving foree: but 
for the present purpose of showing the veloeity acquir- 
ed, it will be convenient to use a flat rod, the weight 
of which is also. Let the bottom of the box A 
be placed on a level with o on the scale, the whole mass 
being as described above =637, perfectly balanced. 
Now let the rod, the weight of whieh =m, be placed 
on the upper surface of A; this body will descend along 
the scale in the same manner as when the moving foree 
was applied in the form of a circular weight. Suppose 
the mass A, fig. 6. to have descended by constant acce- 
leration of the force of 2, for any given time, or through 
a given space: let a eircular frame be so alfixed to the 
scale, eontiguons to which the weight descends, that A 
may pass centrally through it, and that this circular 
frame may intereept the red m by which the body A 
has been aceelcrated from rest. After the moving 
foree m has been intereepted at the end of the given 
apace or time, there will be no foree operating on any 
part of the system which can accelerate or retard its 
motion: this being the ease, the weight A, the instant 
after me has been removed, must proeced uniformly with 
the velocity which it had acquired that instant: in the 
subsequent part of its descent, the velocity being uni- 
form will be measured by space described in any conve- 
nient number of seconds. 

466. Mr Atwood’s machine is also useful for estima- 
ting cxperirzentally the velocities communicated by the 
impact of bodies clastic and nonelastie; the quantity of 
resistanee opposcd by fluids, as well as for various other 
purposes. These uses we shall not insist on; but the 
‘ properties of retarded motion being a part of the pre- 

sent subjeet, it may be neeessary to show in what man- 
ner the motion of bodies resisted by ecnstant forces are 
reduced to experiment by means of the instrument above 
described, with as great case and precision as the pro- 
perties of bodies uniformly aceelcrated. A single in- 
stance will be sufficient: ‘Thus, suppose the mass con- 
tained in the weights A and B, fig. 6. and the wheels 
to be 61 m, when perfectly in equilibrio ; let a cireular 
weight a be applied to B, and let two long weights or 
rods, each =m, be applied to A, then will A descend 
by the action of the moving force 7, the mass moved 
being 64 m : suppose that when it has described any gi- 
ven space by constant acecleration, the two rods m are 
utereepted by the circular frame above described, while 
A is descending through it, the velocity aequired by 
that descent is known ; and when the two rods are in- 
tercepted, the weight A will begin to move on with 
the velocity aequired, being now retarded by the con- 
stant force 7 5 and since the mass moved is 627, the 
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force of retardation will be 2, part of that force where- Deseripti 
by gravity retards bodies thrown perpendicularly up- of — 
wards. ‘The weight A will therefore proceed along Machiney. 
the graduated scale in its deseent, with an uniformly “7 
retarded motion, and the spaces described, times of mo- 
tion, and velocities destroyed by the resisting force, will 
be subject to the same measures as in the examples of 
aceelerated motion already deseribed. 

In the preceding descriptions, two suppositions have 
been assumed, neither of whieli is mathematically true: 
but it might be easily shown that they are so in a phy- 
sical sense 3 the errors occasioned by them being insen- 
sible in practice. 


2. Machine for illustrating the Theory of the Wedge. 


467. This machine is represented in fig. 7. where — Plate 
KLLM and LMNO are two flat pieccs of wood joined “eel 
together by a hinge at LM; P is a graduated arch on ty 
which these pieces of wood can be moved so as to sub- 
tend any angle not greater than 60°, and a, b two screws 
for fixing them at the required angle. ‘The baek of the 
wedge will therefore be represented by INNO, its 
sharp edge by LM, and its two sides by KILM, 
LMNO. The weight p suspended to the wedge by 
the hook M, and the weight of the wedge itself, may 
be considered as the foree employed to drive the wedge. 
The wooden cylinders AB, CD, have their extremities 
made like two flat circular plates to prevent the wedge 
from slipping off at one side. T’o the pivots of these cy- 
linders, two of which are represented at e and _f, are fast- 
encd the eords eW, fU, CV, AX, whieh passing over 
the pulleys U, V, X, W are fastened to the two bars 
av, exw, on which any equal weights Y, Z may be 
hung at pleasure. The tendency of these weights is 
evidently to draw the eylinders towards eaeh other, 
and they may therefore be regarded as the resistance of 
the wood acting against the sides of the wedge. The 
cylinders themselves are suspended by their pivots to the 
threads E, F, G, H, which may be fixed to the ceiling 
of the room, or to the horizontal beam of a frame made 
on purpose.—By placing various equal weights at Y 
and Z, it may be casy to determine the proportion be- 
tween the power and the resistanee when the wedge 1s 
i equilibrio.—In this machinc the impelling power is 
the pressure of the weight py, whereas, in the real 
wedge, the impelling power is always an. impulsive 
foree which is infinitely more powerful. 
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3. Machine far illustrating the effects of the centrifugal 
jorce tn flattening the poles of the Earth. 


468. Fig.8. represents this maehine, which eonsists of Fig. 5: 
two flextble eircular hoops, AB and CD, crossing one 
anether at right angles, and fixed to the vertieal axis 
EF at its lower extremity, but left loose at the pole or 
iitersection ce. If this axis be made to revolve rapidly 
by means of the winch m7, and the wheel and pinion 
n, 0, the middle parts A, B, C, D will, by their cen- 
trifugal foree, swell out and strike against the frame at 
F and G; if the pole e, when sinking, is not stopped 
by means of a pin E fixed in the vertical axis. ‘The 
hoops, thercfore, will have a spheroidal form; the 
equatoreal being larger than the polar diameter. 


Machine 
? : for trying, 
4. Machine for trying the Strength of Materials.  thesteng 
469. The piece of wood, whose strength is to be a t 


tried, . 
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sription tried, is represented by EF, and the force is applied to 

of it by means of the winch A, which winds up the rope 

shines. BC, passing over the pulley , and below the pulley m, 
and attaclied to the point D of the beam EF. The 

wt pulleys slide on two parallel bars fixed in a frame, held 

g.1t. down bya projecting point, at G, of the lever GR, 
which is graduated like a steelyard, and measures the 
force employed. The beam EF is held by a double 
vice IK with four screws, two of which are invisible. 
When a wire is to be torn it is fixed to the cross bar 
LLM ; and when any body is to be erushed, it mnst be 
placed beneath the lever NO, the rope BC being fix- 
ed to the hook N, and the end O being held down by 
the elick which aets on the double ratchet OP.—The 
lever is double from O to Q, and acts on the body by 
a loop fixed toit by a pin. See Young’s Nat. Philos. 
vol. 1. p. 768. from which this drawing and description 
are taken. : 


§- Machine in which all the Mechanical powers are 
combined, 


pinae 470. The lever AB, whose centre of motion is €, is 

ofall fixed to the endless serew DE, which drives the wheel 

inech@- and axle FHG. Round the axle G is coiled a rope 

* PS" GHI, which passes round the four pulleys K, L, m, 2, 

, and is fixed to a hook at 7 on the lower block, whieh 

| carries the weight W. When equal weights are su- 
spended on the lever at equal distances from the ful- 
ernm C, the lever becomes.a balance, and the wedge 
and inclined plane are evidently included in the endless 
screw DE. If the wheel F has 30. tecth, if the le- 
ver AB is cqual to twicc the diameter of the wheel 
FH, and if the diameter of the axle G is one-tenth of 
the diameter of the wheel, a power of 1 excrted at P 
will raise a weight of 2400, suspended at the lewer 
block of the four pulleys. 


6. Fidler’s Balance. 


fler’sba-_ 471. The balance represented in fig. 3. was made by. 
ae. Fidler for the Royal Institution, and does not differ 
3: much from those which have becn constructed by Ramsden 
and ‘Troughton. The middle column A can be raised 

at pleasure by the nut B, and supports the round ends 

of the axis in the forks at its upper extremity, in order 

to remove the pressure on the sharp cdges of the axis 

within the forks. C and D are pillars which oceasion- 

ally support the scales, and may be elevated or depresed 

by turmng the nut E. The serew F raises or depresses 

a weight within the conical beam, for the purpese of 
regulating the position of the centre of gravity. The 
graduated arc G measures the extent of the vibrations. 


Sec Young’s Nat. Philos. vol. i. p. 765. 


4. Improvement on the Balance. 


litove. | 472. An improvement on the balance is represented 
niton in fig. 4. where DC is a micrometer sercw fixed to the 
ty arm I*A, so that when it is turned round by the nut D, 
M it neither approaches to, nor recedes from, the centre 


of motion F. The screw DC works in a female screw 
in the small weight 7, and by revolving in one direc- 
tion, carries this weight from S to R, and thus gives 
the preponderance to the scale G. The recession of the 
weight 2 from the centre F is measured as in the com- 
mon micrometer, and a weight x placed in the scale 
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suspended at A, will be in equilibrio with » placed at Description 


Sn2xXn 4 of 
= —Appendix to Fer- Machines. 


Creme eel 


any distance Sx, when x= 


FA 


uson’s Lectures. 
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8. Machine for shewing the Composition of Forces. 


473. The part BEFC is made to draw other parts into Machine 
the weoden square ABCD. The pulley H is joined to ®" Ye, 
BEFC so as to turn on an axis which will be at H when Seu 
the square BE FC is pushed in, and at p when it is drawn Fig. 4. 
out. A ball ‘G is madc to slide on the wire k which is 
fixed to BEFC, and the thread attached to the ball 
goes over the pulley to I, where it is fixed. Now, 
when the piece BEFC is pulled out, the pulley, wire, 
and ball, move along with it, in the direction DCF, 
and it is evident that the ball G will slide gradually up 
the wire &. It is therefore acted upon by two forces : 
one in the direction GH, and the other in the direction 
GC, and will be found at the end of the motion at g, 
having moved in the direction G g, the diagonal of a 


parallelogram whose sides are GH, GC. 


9. Smeaton’s Machine for experimentson Windmill Sails. 


474. In the experiments with this machine, the sails Apparatus 
were carried round in the circumference of a cirele, so wo gaa 
that the same effect was produced as if the wind had aa 
struck the sails at rest with the velocity which was then > 
given them. In the pyramidal frame ABC is fixed to 
the axis DE, which carries the arm FG with the sails 
GI. By polling the rope Z, which coils round the barrel. 

H, a motion of rotation is given to the sails, so that they 
revolve in the eircumference of a circle, whose radius is 
DI. At Lis fixed a cord which passes round the pul- 
leys M,N, O, and coils round a small eylinder.on the 
axis of the sails and raises the seale C, in which differ- 
ent weights are placed for trymg the power of the 
sails, and which, being in the direetion of the axis DF, 
is not affected by the cireular motion of the arm DG. . 
The scale C is kept steady by the pillars Q, R, and 
prevented from swinging by the chains 5, T, which 
hang loosely round the pillars. VX is a pendulum 
composed of two leaden balls moveable upon a wooden 
rod, so that they can be adjusted to vibrate in any giver 
time. The pendulum hangs upon a cylindrical wire, 
on which it vibrates as on a rolling axis. 


10. Smeaton’s Machine for experiments on Rotatory 
Motion. 


475. This machme is exlnbited in fig. 1. where the Apparatus 
vertical axis NB is turned by the rope M passing over ~ Kee | 
the pulley R, and carrying the seale 5. The axis NB tion 
carries two equal leaden weights K, D, moveable at plate: 
pleasure on the horizontal bar HI. The upper part N cccxxvitt. 
of the axis is one half the diameter of the part M, so that Pig. 1. 
when the rope is made to wind round N, it acts at 
half the distance fromthe axis, at which it acts when 
coiled round M.—When the rope is wound round N, 
the same force will produce in the same time but half 
the velocity which 1s ‘produced when the rope couls 
round M, the situation of the leaden weights being the - 
same: But when the weights K, L are removed to a 
double distance from the axis, a quadruple force will be 
required in order to produce an. equal angular velocity 


in 2 given. time. ares 
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of Chap. WL. tleehixes for vartous purposes. 
Machines. 


Nace pe! 


1. Proniys Condenser of Forees. 


Prony’s 476. ‘The objcet of this machine is to obtain a maxi- 

condenser mum effect from au impelling power which is subjeet to 

of forces. yarjation inits intensity. Let us suppose that wind is the 

Plate frst mover, and that O, O is the vertical axis of a wind- 
CCOMRVILI. . 4 ee : : : 

fir, 2,3. mull; e, e, e, e, are several radit issuing from this axis, 

and carrying a winer 6 d, which acts upon the corre- 

sponding wipers af, and gives a motion of rotation 

to the axis a, a, a, a, to which they are attached. 

‘The wipers 6 d, af must be so constructed that when 

bd ceases to press on one wiper @ /, it shall at the 

same moment begin to act upon the next wiper. Each 

of the axes, a, a, a, a, carries a drum ¢ ¢t r r, round 

which is coiled a cord ¢ p I", passing over the pulley p, 

and supporting a weight Q which can be placed at dit- 

ferent distanees from G on the lever FG. The axes 

a, a, a, a@ also pass through the pinions gq, to which 

they are not fixed; but these pinions carry ratcket 

wheels that bear against the tecth rr, so that when 

the weight Q riscs, the rope merely coils round the 

drum without moving the pinion gg. But when the 

wiper & d ceases to act upon af, the weight Q desecnds, 

and then the toothed wheel 77 acts agamst the ratehet, 

so that Q cannot deseend without turning the pinion 

gq along with the drum. The pinion ¢ g drives the 

wheel a 6, which again drives the whecl CE by means 

of the bevelled teeth CD, and elevates the load at P. 

Hence, when the axis OO is put in motion by the wind 

aeting on the sails, it will first raise a number of weights 

Q sufficient to put the machine in motion, and will 

continue to raise new weights while those before raised 

are fallen, so that the motion once impressed will be 

continued. 


2. Portable Stone Crane, for loading and unloading Carts. 


PRflalile 474. This crane 1s mounted on a wooden stage, and 

stone crane, 1s so constructed that it may be taken to pieces. The 

Fig. 4. — frame A, A, A, A is about ten feet high, nine fect 
long and nine fect wide. The wheels B, B are of iron, 
and about three feet in diameter. The pinion D that 
is fixed to the axis of the first wheel B is eight inches 
diameter, and the other pinion C is about the same dia- 
meter. When tlic stones are suspended to the rope that 
coils round the barrel, the workman turns a winch on 
the axis of the whcel C, and raises or lowers the weight 
xecording to the direetion in which he turns it. 


3. Portable Cellar Crane. 


Portable 478. This erane is represented in fig. 5. where A, A 

cellarcrane. are two wooden supports about six feet high, which are 

Mis. 5+ joined at E, and connceted by the iron cylinder C and 
the wooden bar D. The supports A, A are fastened 
to the edge of the cellar by the iren prongs E, EF, and 
the two ropes which support the barrel and pass round 
it are fixed to the iron clamp G,; G. These ropes coil 
round the eylindrical bar F, which is put in motion by 
the winch K, driving the pinion I about four inches dia- 
meter, which gives motion to the wheel H, about three 
fect im diametcr. The barrel, therefore, will rise or 
fail according’ to the direction in which the winch is 
moved, 

i 


4. Weighing Crane. c 

49. This crane represented in fig. 6. was invented Machin 
by Mr Andrews, and weighs the body at the time that 
it is raising it. ‘The weight W 18 clevated by means of 
the levers M, N, O, P which coil the rope TTR round — fig. 6, 
the barrel H. ‘The jib ED stands on a horizontal Andrews§} 
beam moveable in a vertical plane round the centre WOBhIg | 
IA, and the distance of the upright beam }. from the _ 
centre of motion A is #5 of BF. The weight of the 
body W is then ascertained by the weight at 5B, which 
keeps it in equilibrio. The piece of wood © projects 
from the vertical beam Cl’, in order to prevent the 
beam from rising tco ligh. 

5. Gilpin’s Crane. 

480. In fig. 1. where this machine is represented, Gilpin‘s Hf! 
AB is the perpendicular stand, formed of two oaken crane, | 
planks let into cast iron mortises C, D : Between these Plate) 
planks is fixed the barrel FE. with spiral grooves on its fsa, | 
surface, on which the ehain RL winds, When the A oe Z| 
winch N is put in motion it drives the pinion O, which 
again drives the whecl P, on whose axis is fixed the 
barrel F, so that the chain is coiled round the barrel 
and the weight raised. A section of this part of the 
machinery is shewn in fg. 2. Figure 3. shews an en- 
larged vicw of part of the barrel, and part of the chain 
lymg in its proper position in the spiral greoves or 
channels. In order to prevent the chain from twisting 
when it is wound upon the barrel, the lower edge of 
one link lies in the groove, and the next link upon the 
surface of the barrel. This will be better understood 
from fig. 4. which is a section of the barrel J*, and 
shews the manner in which one link lics within it, and 
the other link on its outside. The old method of 
working chains is exhibited in fig. 5. For a full ac- 
eount of this useful invention, see Nicholson’s Journal, 
vol. xv. p. 126. 


6. Bramah’s Jib for Cranes. 


481. The nature of this invention, for which we are Bramal 
indebted to the ingenious Mr Bramah, may be easily jib. 
understood from a bare inspection of fig. 6. whieh re- Fig: ° 
presents a jib attached to the wall of a warehouse. ‘The 
jib turns on a perforated axis or pillar. The rope by 
whieh the weight is raised, after passing over two pulleys, 
goes through the perforated axis, and is eondueted over 
another pulley to the barrel of the cranc, which is not 
represented in the figure. In jibs of the common con- 
struction which turn in two solid gudgeons, the rope 
passes over the upper gudgeon, and is confined between 
two vertical rollers ; but the bending of the rope oc- 
casions a great deal of friction, and produces a constant 
effort to bring the arm of the jib inte a position parallel 
to the inner part of the rope. 


4. Gotiheb’s Carriage Crore. 


—_ 


482. This machine, which is useful for carrying large Pla 
stones where earts and horses cannot be easily obtained, °¢@*} 
consists of two sorts of erane wheels applied to the two c ie. q 
sets of wheels belonging to the carriage, so that two . x 
men, one acting at caeh winch A, A give motion to 
the loaded carriage. ‘The pinion B, six inches in dia- 
meter turns the wheel C, three fect in diameter. The, 
wheel C gives motion to the pinion D one foot in dia- 

meter, 


siption meter, which works into two wheels E, E three feet 
of six inches diameter, aud are fixed on the wheels of the 
hines- carriage. 

8. Common Jack. 


_ 483. The common worm jack is represented in fig. 8. 
and is impelled by the weight W, which is suspended to 
a rope passing through the pwleys V, R, and rolling 
round the barrel Q. When the barrel is put in motion 
by the action of the weight, it drives the wheel- KL of 
60 teeth, by means of a eatch fixed to AB, which lays 
hold of the cross bars in KU. The wheel KL drives 
the pinion M of 15 teeth, fixed on the axis of the 
wheel N of 30 teeth, which gives motion to the end- 
less serew O, and the fly-wheel P. On the axis of the 
wheel KL is fixed the pulley DG, which, by means of 
a rope, gives motion tothe spit. The axis LT is fixed 
in the barrel AC; and as this axis is hollow, both it 
and the barrel turn round upon the axis I'D, so that 
the rope may be eoiled round the barrel by the wineh 
H without moving the wheel K. 


g. Loading and Unloading Machine. 


dine 484. This portable machine, invented by Mr Davis 

unlead-0f Windsor, is put in motion by the winch A, which 

nae drives the two endless serews C, C. ‘These serews 

re. move the wheels E, E, and consequently the barrels 

® eonnected with them, so that the ropes I, F passing 
over the pulleys G, G are coiled round the barrels, and 
the load H which these ropes support is raised into the 
frame R, R, which shews a part of the cart. The 
barrels and wheels are contained in an iron box L, the 
sides of which are removed m the figure. 


10. Vauloue’s Pile Engine. 


485. The horses which work this engine are yoked 
Fengine, at S, S, and by moving the wheel B and drum C, 
Plate which are locked together, raise the follower GH, (ear- 
poXxx. rying the ram Q by the handle R), by means of the 
5 rope HH which coils round the drum. When the fol- 
lower G reaches the top of the frame, the upper legs 
of the tongs H are closed by pressing against the adja- 
cent beams; and their lower legs are opened, so that 
they drop the ram Q, whieh falls and strikes the pile. 
2, When G is at the top of the frame, the crooked handle 
6, of the follower G, presses against the cords a, a, 
which raise the end of the lever L (see fig. 2.) round 
as a centre, and by depressing the extremity N, and 
consequently the bar S, S, unlock the drum C and the 
wheel B, so that the follower G falls by its weight and 
seizes the ram R. As soon as the follower drops, the 
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horses would tumble down, having no resistance to Description 


: 2 : 
overcome, were not this prevented by the fly O, which of 


is moved by the whecl B and trundle X, and opposes a Machines. 
sufficient resistance to the horses till the follower again 
seizes the ram. When the follower falls, the weight L 
(fig. 2.) pushes up the bolt Y into the drum C, and 
locks the wheel and the drum;—and the same operation is 
afterwards repeated. See Ferguson's Leet. vol. i. p. 118. 


11. Bunce’s Pile Engine. 


486. A side view of this engine is shewn in fig. 3, 4. Bunce’s 
It consists of two endless ropes or ehains A, connected Pile engure, 
by eross pieces of iron B, B, &c. (fig. 4.) which pass Hg. 3p 4- 
round the wheel C, the eross pieces falling into cor- 
responding cross grooves, cut in the periphery of the 
wheel. When the man at §, therefore, drives the 
wheel 7 by means of the pinion p, he moves also the 
wheel C fixed on the axis of m, and makes the deuble 
ropes revolve upon the wheels, C, D. The wheel Dis 
fixed at the end of a lever DHX, whose centre of mo- 
tion is H, a fixed point in the beam FT. Now, when 
the ram L (fig. 3, 5.) is fixed to one of the eross-pieces 
B by the hook M, the weight of the ram, acting by 
the rope, moves the lever DK round H, and brings 
the wheel D to G, so that, by turning the winch, the 
ram L (fig. 3.) is raised in the vertical line LRG. 

But when it reaches R, the projecting piece R disen- 
gages the ram from the cross piece B, by striking the 
bar Q; and as the weight is removed from the extre- 
mity D of the lever, the counterpoise I brings it back 
from G to its old position at I’, and the ram falls with- 
out interfering with the chain. When the hook is de- 
seending, it is prevented from eatehing the rope by 
means of the piece of wood N suspended from the hook 
M at O; for being specifically lighter than the iron 
weight L, and moving with less velocity, it does not 
come in contact with L till the ram is stopped at the 
end of its path. When N, therefore, falls upon L, it 
depresses the extremity M of the hook, and therefore 
brings the hoop over one of the eross pieces B, by which 
the ram is agam raiscd. | 

484. For the description of a great variety of useful 
machines, the reader is referred to the second volume of 
Mr Gregory’s Mechanies, and to Dr Young’s Natural 
Philosophy, a work of great merit, whieh would have 
been more particularly noticed if it had reached us be- 
fore the historical part of this article was printed off.— 
See also Hypropynamics, Marry, Machine at, 
Miu, Ramspen, and Warer-Works, in this Work, 
and the articles ATTRACTION and BRIDGE in the Sup- 
plement. 
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forees, active, dispute about them, eI 
Frietion wheels, ayy 
f'usce of a watch, its construction, 99 
¢ 
Galileo, discoveries of, respecting the 
science of motion, 

Gottlicb’s antiattrition axletrec, m2 
Gravity, centre of, ~154—-201 
force of, 247 


“Gregory, Olinthus, lis. Treatise on 
_ Mechanics recommended, 28 
i. | 
de la Hire, on the teeth of whecls, 14 
Florses, strength of, 423 
method m which they exert it, 449 


Huygens, discoveries of, Lili, L@ 
Ai 

Jaek, common, 483 

Jib, Bramah’s 481 

Impulsion. See Collison. 

Inchned plane, properties of it, 69 


its use in practical mechanics, 83 
planes, motion of bodies along, 217 
Inertia, centre of, 154—201 
-dnvolutes proper for the teeth of 
wheels, 
1 
Lever, properties cf 


405 


33—69 


MECHANICS. 


N° 294 © Lever, various modes of deducing its 


fundamental property, N°.63 

A pinus’s property of, 65 
compound, 64 
Machine, Atweod’s, 460 
loading and unloading, 4177 


for shewing the flatness at 
the poles of the earth, 
‘for trying the strength of 
materials, 
in which all the nrechanical 


468 


469 


powers are combined, 470 

for rotatory motion, 47S 

for weighing, 479 
Machincry, construction of, 358 
simplification of, 366 

first movers of, 418 

Machines, simple, 30 
- compound, 89 
maximum effects of, 298, 359 

Mechanics defined, I 
history of, g 

treatise on, 3 

_ Mechanical powers, fe) 


machine in which they 
are combined, 470 
Men, strength of, according to various 
authors, 408, Suc. 
Merscnnus, problems proposed by him, 13 
Afills dyiven by water and wind in- 


vented, 5 
Alotzon not propagated instantancous- 
ly, 295, 296 
N. 
_ Newton, Sir Isaac, his discoveries, 18 
0. 
Oscillation of pendulums, 236 
P. 
Parailelogram of forces discovered by 
Stevinus, | 6 
demonstrated by D. 
Bernoulli, 20 
of forces, machine for 
explaining it, 473 


Parent on the maximum eftects of 
machines, 16 
on-wind-mills, 


7 439° 
Pendulum, conical, 394 
Percussion. See Collision. 
Piers, construction of, 336 
Pile engine, Vauloue’s, 48§ 
Bunce’s 486 
Prony’s condenser of forces, 476 
TOO 


Pulley, properties of it, 
R. 

Rackwork, teeth of, Alt 

Reflexion of bodies after collision, 283—293 

Rope machine, its properties, 84 

Ropes, rigidity of, 382 
Rotatory motion, three axes of, dis- 

covered by Segner, 26 

Smeaton’s apparatus for, 475 


Screw, properties of it, 


5. 


N® ray 
Mr Huntcr’s double one, q 
its use in mechanics, I, 

Se:ntcystloid, the curve of swiftest de- 
| scent, y: 

Smeaton on wind-mill sails, aeat 

Stampers, onthe wipers of, 4] | 


Statera, Roman, 
Danish and Swedish, Ch 
Steant, the power of, as a first mover, 42 : 
engine mvented, q | 
improved by Savary, | 
Newcomen, Watt, &ei | 
Steelyard, ih 
Strength of materials, machine for try- | 
ing it, 469, 

of men, A) 
of horses, 
Sutton.on wind-null sails, 
T. 

Table of the strength of first movers, 43 
of the strength of men, 418) 
Teeth of wheels, how to form them, — 395) 
ef rackwork, how to form them, 411 
Torieelii, labours of, 
Torsion, force of, 275 343—35; 
Lraetion, line of, 44 


Ww. 
Water-mills, mvention of, 
’cdge, properties of it, 14 
machine for shewing its pro- 
perties, 46 
Whecl and axle, its properties, "| 
€arriages, oa the construction 
of, 
on the position of their 
wheels, 4 
on the size and form of 
their wheels, 43] 
ou the position of their 
centre of gravity, 45 
keels, on the formation of the teeth 


of, 39 
bevelled, method of forming 

their teeth, 40} 
crown, 4! 


friction, Ey | 
fly ) 3° 
Wind, the power of, as a first mover, 42 
44 
Wind-mills, invention of, 
description of one, 
sails, on the position of, 
on the effect of, 
form given them by 
Mr Sutton, 
horizontal, ; 
comparison between hor ff 
zontaland vertical ones, 4) 
sails, Smeaton’s apparatus 
for determining their 
power, 4yy 
Wipers of stampers, how to form them, 4 | 
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= MECHANISM, either the construction or the ma- ‘The statcs are composed of the nobility and towns; Mecklea 
| chinery employed in any thing; as the mechanism of and the diets, which are summoned annually, are hcld__ burg, 
Jeilen- the barometer, of the microscope, Kc. alternately at Sternberg and Malchin. ‘The duchy *econium. 


ure. 


MECHOACAN, 2 province of Mexico, or New 
Spain, in America, bounded on the north by. Pa-. 
nuco and Guadalajzra, on the cast by Panuco and 
Mexico Proper, on the south by the Pacific ocean, 
and on the west by Guadalajara and the South Sea. 
{t is about 200 miles in circumference, and its popu- 
lation in 1793 was 289,314. ‘The soil is exceedingly 
fertile; and the climate so wholesomc, that the Span- 
iards imagine it to be possessed of some peculiarly re- 
storative quality ; for winch reason the sick and infirm: 
flock to it from all quarters. The coramodities are sul- 
phur, indigo, sarsaparilla, sassafras, cacao, vanelloes,: 
amhergris, lndes, wool, cotton, silk, sugar, the root mc- 
choacan or white jalap, and silver. ‘This province 
formed an independent kingdom at the time Mexico 
was reduced by Cortez. The sovereign had long been 
the inveterate enemy of the Mexicans, and was consi- 
dered next to the republic of Tlascala, as the most for- 
midable barricr against the extension of the imperial 
frontier. However, hc submitted to Cortez without 
striking a blow, beiug intimidated bythe wondcrs he 
had performed with a handful of men; and thus Me- 
choacan became a province of the Spanish empire, and 
a valuable addition to Mexico. The country at that 
time was exceedingly populous, but the natives are now 
much thinned. ‘The capital of the province, called 
Mechoacan by the natives, but Valladolid by the Span- 
iatds, contained 17,093 inhabitants in 1793. 

MecuHoacan, or White Jalap, in the materia me- 
dica, the root of an American species of convolvulus, 
brought from Mechoacan, a province of Mexico, in 
thin slices like jalap, but larger, and of a whitish co- 
lour. It was first introduced into Murope about the 
year 1524 as a purgative: but since jalap became 
known, mechoacan has been little employed. 

MECKLENBURG, a duchy of Germany, con- 
taining those of Schwerin and Gustro, is bounded by 
Pomerania on the east, by part of the marqnisate of 
Brandenburg and the duchy of Lunenburg on the 
south, the Baltic on the north, and Holstein and 
Saxe Lawenburg ou the west. ‘Their greatest length 
is about 135 milcs, and greatest breadth upwards of 
go. With respect to the soil, much cannot be said in 
favour of it, as it consists, in general, either of sand, 
or large and desolate heaths mtersperscd with moers, 
woods, fens, and lakes. It yiclds very little wheat, 


and not a great deal of oats, rye, and barley; but: 


breeds a considerable number of sheep and cattle, has 
r ’ 

plenty of fish, with stone quarries, salt springs, alum, 

iron, and some copper. ‘The principal rivers liere are 


the Elde and Stor, which fall into the Elbe as it 


ghdes along the borders of this country to the south- 


west; the Reckenitz, which discharges itself into the 


Baltic; as do the Peenc, thc Warno, and the Stope- 
nitz. This country has only one harbour on the Bal- 
fic, namely that of Rostock. Im both duchics, ex- 
elusive of Rostock, are 4 § great and small cities, with 
three convents, and a great number of manors and 
farms, belonging cither to the duke, the nobility, or 
convents. The peasants are ina state of villenage ; 
bat the nobility cnjoy very considerable privileges, 
Vou. XILL Part £. | 


of Schwerin appoints four provincial counsellors, and 
that: of Gustro as many; who rank according to se- 
niority, with the duke’s aetual privy counscllors, as 
their marshals do with the coloncis. The lesser com- 
mittee represents the whole body of the nobility and 
commons, by whom the members «re chosen freely 
and without controul, and no ediet relative to the 
whole country can be published without their consent, 
or in prejudice of their rights. The inhabitants of 
this country are mostly Lutherans, under their super- 
intendants. ‘Therc are also some Calvinists and Ro- 
man Catholics. Besides the grammar schools in the 
towns, there 1s an university at Rostock. The com- 
modities of the duchy are corn, flax, hemp, hops, wax, 
honey, cattle, butter, cheese, wool, and wood, a part 
of which is cxported ; but hardly any manufactures. 
Of the house of Mecklenburg, there are two lines 
still subsisting, viz. that of Schwerin and that of Strclitz. 
The latter commenced in Duke Adolplms Frederick (1. 
yonnger brother of the duke of Schwerm, and grand- 
father of Adolphus Frederick IV. who entered on the 
government in 1752, and whose family received a great 
additional lustre by his Britannic majesty’s taking’ his 
second sister for his consort, and by her own great me- 
rit and noble deportment in that high station. Be- 
sides the duchy of Strelitz, to this duke belong the 


principality of Ratzeburg, with the lordship of Star- 


gard, the ancient commanderies of Miro and Neme- 
ro, and a yearly pension of gooo dollars ont of the 
Boitzenburg toll. The title assumed by both the dukes 
is duke of Mecklenburg ; prince of Wenden, Schwe- 
rin, and Ratzburg ; count of Schwerin and the country 
of Rostock, and lord of Stargard. By the agreement con- 
cluded at Wittstock in 1442, the elector of Branden- 
burg, on the cxtinction of the male Ime of the dukes 
of Mecklenburg, is entitled to their whole succession. 
The duke of Schwerin has two votes both in the diet 
of the empire and that of the circle. The matricular 
assessment for the duchies of Schwerin and Gustro is 
40 horse and 67 foot, or 748 florins monthly, includ- 
ing what is paid by Sweden for Wismar, and the bai- 
liwicks of Poll and Neukloster. ‘To the chamber of 
Wetzlar, these two duehics pay each 243 rix-dollars, 
43 kruitzers. For the government of Mecklenburg, 
the administration of justicc, and the management. of 
the revenue, there is the privy council of regency, the 
demesne chamber, the high and provincial court of ju- 
stice, to which appeals lic in most causes, both trom the 
consistory and the inferior civil courts, and which are 
common to both the dukes. As to the revenues, those 
of the Schwerin line nmust be very considerable, those 
arising from the demesne bailiwicks and regalia alone 
amounting to 300,000 rix-dollars per annum. There 
isa tax on land that produces no contemptible sum, 
and that called the princess’s tax is fixed at 20,000 rix- 
dollars: besides all these, there are also fice gifts. 
The whole revenues of the Strelitz branch are estima- 
ted at 120,000 rix-dollars. Each of these princes 
maintains a body of troops. ' 
MECONIUM, the cxcrement contained in the in- 
infant at its birth. 
.. of an 1 ee 
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MEDALS. 


‘Utility of 1D DAL, denotes .a piece of. metal in the form of The study.of the Greck coins docs not show the Utility 
them in Hi- coin, such as was either current money among the dates of cvents, though: it illustrates the chronology them in| 
“Slory, X¢. ancients, or struck on any particular occasion, in order of reigns. 


This defect, however, is abundantly sup- SY & 
plied by. those of Rome; which commonly mark the 

date of the prince’ s consulship, the year of his tri- Of the 
bunician power 5 giving also, wpon the reverse, the re- Greek 
presentation or poetical symbol of some grand event. Collis 


to preserve to postcrity the portrait of some great per- 
son, or the memory of somc illustrious action. Sealiger 
derives the word mcdal from the Arabic methalia; a 

sort of coin with a human head upon it. But the opi- 


nion of Vossius is generally received ; viz. that it comes 


from metallum, * metal ;” of wiih substance medals 
are commonly made. 


Sect. I. Utility of Medals in History, and various 
other Sciences. 


THERE are few studies of more importance to lu- 
story than that of medals; the sole. evidence we can 
have of the veracity of a historian being only such 
collateral documents as are evident to every body, and 
cannot be falsified. In modern times, these are found 


-in public memoirs, instructions to ambassadors, and 


state papers of various kinds. Such memorials, how- 


The year of the tribunician power is sometimes ima- 
gined by entiqueries to be synonymous with that of 
the emperor’s rcign: but this is not the case; and 


‘Mr Pinkerton is at some pains to set them rig in 


this respect. He finds fault with Julius Ceesar, when 
he assumed the sovereign authority, for taking upon 


him the title of Perpetual Dictator, as being synony- 


mous with that of king or absolute governor, which 
the Romans abhorred. ‘* He ought (says our author), 
under the disguise of some supreme magistrate of an- 
nual election, to have lulled the people with a dream, 
that they might terminate his power when they pleased ; 
or that he himself would resign it, when the necessities 
of state which had required his temporary elevation 


had subsided.” 


Myr Pinkerton ascribes Method 
the assassination of the dictator, and commends the used by 
policy of Augustus, who, with far -inferior abilities, Aussstu: 


ever, are subject to various accidents, and besides com- To this error 
monly remain in the countrics where they are first 
published, and cannot therefore give to the world 


at large that perfect and cntire satisfaction which 


to ecur 
continucd in posscssion of the most absolute authority }; : 


Ls powe 
as long as he lived. 


I 


ovght to be derived from genuine Inistory; so that 
nore durable and widely diffused monuments are still 
to be wished for. Such are public buildings, inscrip- 
tions, and statues ; but these, excepting a few instances 
of the two last, are always confined to particular 
countrics 3 so that medals alone remain as infallible 
documents of truth, capable of being diffused over all 
countrics in the world, and of remaining through. the 
latest ages. 


The tribnneship was an oflice o 
annual eleetion ; ; and if put into the hands of any 
others than plebeians, must have been the supreme 
power of the state, as it belonged to that office to put 
a negative upon every publie.measure whatever. Au- 
gustus, being of senatorial rank, could not assume this 
office : but ‘he invested Ringoll with the trbunician 
pewer, which had the advantages of appearing to be 
only a temporary supremacy, though in -truth it was 


Various The first who showed the importance of medals in continued daring his whole lifetzmc. Towards the 
Lo ig on ascertaining the dates, and arranging the order of end.of his reign, he frequently assnmed lus destined 


events, in ancicnt history, by means of medals,.was 
Vaillant, in his History of the Kings. of Syria, print- 
ed at Paris in 1681. By medals alone, he has been 
enabled to fix the chronology and important events ef 
history, in the three: most ancient kingdoms of the 
world, viz. I-gypt, Syria, and Parthia. Many coins 
lave een discovered since his timc, which confirm the 
accounts he has given. Hc was followed in this me- 
thod by Father Hardouin, though with less success. 
Hardouin’s best work is his Herodyades, or Scries of 
Successors to Herod king of Judea. The same plan 
was pursued by Noris, in his learned Treatise on the 
Syro-Macedonian princes, and by Bayer in lis His- 
tory of Osrhoene, as well as by Froelich, i in the work 
entitled Annales Regum et Rerum Syria, Vien. 1754, 
and another named Kevenhullers Regum veterum. Nu- 
mismata Anecdota, auct. Perrara, Vien. 1752, 4to, of 
which Froelich was properly the author. Corsini. and 
Cary likewise published works of a similar nature ; the 
former in 1744, De Minnifari, alorumque Armenie 
Regum, Nummis, &c.; the latter in 1752, Historre des 
Reis de Thrace, ct dn Bosphore Cimmerien, cclaircte 


_ par les Medatlles. 
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successor, ‘Tiberius, for Ins colleague, though in the 
beginning he had enjoyed it alone. ‘This, with lus 
artihce of resigning bis power cvery ten years, and 
reassuming it at the desire, as was pretended, of the 
senate, seenied his sovereignty as long as he lived.— 
His example was followed by his successors; so that 
most of them have the inscription Z7zbunicia Potestate 
upon their. medals, with the date affixed .to it thus, 
Pa Poe VEL. Yet though this date generally im- 
plies the year of the emperor’s reign, it sometimes 
happens that the emperor, by special favour from a for- 
mer prince, had -been endowed with this title before 
he came to the throne, as being the successor to that 
prince, of which we have alr eady given an instance in 
Tiberius. Besides the .tribunician power, the empe- 
rors very frequently enjoyed that of the consuls; and 
the date of their consulship is frequently expressed im 
their coins. 

The office of Pontifex Maximus was likewise as- 
sumed by the Roman emperors, in order to secure them- 
selves in their authority; which, Mr Pinkerton ob- 
serves, was one of the most efficacious artifices they 
could have fallen upon. “ In the Greek heroic times 


(says 
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nity of (says he), king and priest were carefully united in one 
nini- person; and when sovereigns arose in Denmark and 
y, &e. Sweden, the same plan was followed, as appears from 
V~— Snorro, and_other writers. Nothing eould lend more 
seeurity to the person of the monarch than an office 
of supreme sanetity, whieh also confirmed his power 
by all the terrors of superstition. Even the Christian 
system was afterwards debased by a moek alhanee with 
government ; though it be clear from the whole New 
“Testament, that sueh an alliance is subversive of its 
genuine institution, and the greatest, of all its eorrup- 
‘tions. But the Roman Catholie elergy, in the dark 
ages, were the authors of ‘no church no king,’ for 
their own interest ; while the Roman emperors only 
sought to strengthen their power by the dark awe of 
superstition. The title of Pontifex Maximus was so 
‘jmportant, that it was retained even by the Christian 
emperors till the time of Gratian. Its influence in the 
state was, indced, prodigious. Ciecro observes, that 
to this office were subject, temples, altars, penates, 
gods, houses, wealth, and fortune of the people.—That 
_ of augur is also borne by many: emperors; and its au- 
thority was such, that by the law of the twelve tables 
no publie business eould be transaeted without a decla- 
ration from the augur eoneerning its event.—The pro- 
eonsular power was also given to Augustus and the 
other emperors. It eonferred a direet authority over 
all the provinees, and imphed the emperor to be ehief 


‘proconsul, or governor of each, and of all. Another 
’ special power assigned to the emperors, but. not oeeur- 

ring on eoins, was the Jus Relateonis Tertie, Quarta, 
)  &e. or the right of making three or. four motions in the 


‘senate on the same day, while the senators could only 
propose one. 

Hence our author infers, that medals afford the 
most authentic doeuments of the Roman. history, in 
“particular, that could have been invented by man.— 
The histories of Nerva and Trajan are much better 
elncidated by medals than by authors; for the history 
of Suctonius ends with Domitian, and the Historia 
Auguste Scriptores begin with Adrian: so that the 
reigns of the two emperors just mentioned are almost 
unknown; and Mr Pinkerton is surprised that none of 
the learned have attempted to supply the. defect.— 
“ Capitolinus (says he), in his hfe of Maximinus Ju- 
nior is quite puzzled to know if Maximus and Pu- 
pienus were two emperors, or two names for the same. 
Had he happened on any of those coins which bear 
M. Ci. PurreEnus Maximus Auc. he would have 
seen at once that Maximus was only another name for 
Pupienus.” | 

eofme- Medals are useful in other seiences besides history. 
lsingeo-In geography, we find the situation of towns deter- 
phy.” mined by their vicinity to some noted river, moun- 
tain, &e. Thus, MATNHTQN SIMYAOY shows that 
‘Magnesia was situated under Mount Sipylus. In like 
manner, it is shown from a medal, that Ephesus stoed 

on the river Cayster ; and there is extant a medal, bear- 

‘Ing an inscription, whieh signifies Alexandria on the 
Scamander ; a name given to Troy by Alexander the 

« Great. The reverse has upon it the fameus Apollo 
‘Hatural Smintheus of Homer. In natural history also, medals 
‘ory. are useful chiefly from the coins struck on the celebra- 
tion of the secular games, in which the figures of 
Various animals are preserved ; and thus it may very 
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often be determined whether any animal be known to Utility of 
the aneients or not. On many of the Greek medals them in Hi- 


are several uneommon plants and animals. Thus, on St &¢: 
most of the medals of Cyrene is the figure of the ce- 
lebraied Sy/phium ; and on those of Tyre, the shell-fish 

from which the famous Tyrian purple was proeured. 6 


_By means of medals, also, the exact delineations of In architec. 


many noble edifices are preserved, though not even a ture. 
vestige of their ruins be now existing ; so that the uses 
of them to the arehiteet are very considerable.  T'oIn the fine 
the connoisseur they are absolutely necessary ; beeanse ats: 
by them alone he is enabled to ascribe ancient busts 
and statues to their proper persons, with multitudes 
of other points of knowledge whieh cannot be other- 
wise determined. ‘The elueidations of obscure pas- 
sages in ancient authors by means of medals are so nu- 
merous and well known, that it is needless to insist up- 
on them. 

Mr Addison has treated the connexion betwixt me- 
dals and poetry at eonsidcrable length; but Mr Pin- 
kerton finds fault with him for preferring the Latin 
to the Greek poets. He obscrves also, that the know- 
ledge of Greek medals is most necessary for a sculp- 8 
tor, and perhaps an arehiteet: but an acquaintance Latin me- 
with Latin ones is preferable for a poet, or perhaps a - ? — me 
painter. The reason of this difference is, that. the ri 
former generally have on the obverse the head of some 
king, god, or goddess, of exquisite relief and workman- 
sip; but the reverse seldom affords much faney of 
symbol in the early Greek coins; and in the imperial 
Greek coins, is chiefly impressed with the temples of 
their deitics.. To a person of poetieal imagination, 
however, the Roman eoins afford the greatest entertain- | 
ment, from the fine personifieations and symbols to be 
found on their reverses ; of which our author pives the 
following instances : a 

‘¢ Happiness has sometimes the eaduceus, or wand Personifica- - 
of Mercury, which Cicero, 1. Ofie. tells us was thought a ——s 
to proeure every wish. She has, in a gold coin of Se- gals. 
verus, heads of poppy, to express that our prime bliss 
lies in oblivion of misfortune. 2 

‘“‘ Hope is represented as a sprightly girl, walking | 
quickly, and looking straight forward. With her-left | 
hand she holds up her garments, that they may not im- 
pede the rapidity of her paee ; while in her right hand 
she holds forth the bud of a flower; an emblem infi- 
nitely more fine than the trite one of an anchor, which 
is the symbol of Patience, and not of Hope. ‘This 
personifieation,. with some others, must have been very 
familiar to the aneients; for often in this, and in a few 
more instanees, no name; as SPES AuG. or. the hke, is 
inserted in the legend. | , 

‘¢ ABUNDANCE is imagined as a sedate matron, with 
a eornueopie in her hands, of which she scatters the . 
fruits, and does not hold up her cornucopize and keep 
the. contents to herself, as many modern poets and — 
painters make her do. 

“The emperor Titus, having: cause to import a 
great supply of corn during a scarcity at Rome, that 
supply, or the ANNONA, is finely represented as a se- 
date lady, with a filled ecornucopiz. in her left hand, 
which she holds upright, to indicate that she does not, 
however, mean to scatter it, as Abundanee has a title 
to do, but to give it to equity to deal out. This-last 
particular is shown by her holding a little image of 

S$ 2. FEqguity,. . 
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Utility of Equity, known by ler scales, and hasta pura, or point- 
them in Hi-less spear, in her right hand, over a baskct filled with 


tory, &¢. wheat. 


tO. 


Medals use- 


ful to a 
painter. 


Behind the AnNona is the prow of a ship 
decked with flowers, to imply that the corn was brought 
by sea (from Africa), and that the ships had had a pro- 
sperous voyage. ‘The best poct in the world would not 
have given us a finer train of imagery; the best painter 
would have been puzzled to express so mueh matter in 
so small a compass. 

*¢ SecuRITY stands leaning upon a pillar, indicative 
of her being free from all designs and pursuits 5 and 
the posture itself corresponds toher name. Horace, in 
describing the wise man, mentions his being teres atque 
rotundus ; round and polished, against all the rules of 
chancc: an idea seemingly derived from the column 
upon which this ideal lady reclines. 

‘The emblems of Prery, MopEsty, and the like, 
are cqually apposite and poctical. | 

‘The happiness of the state is pictured by a ship 
sailing before a prosperous breezc: an image than 
which the superlative genius of Gray could find none 
more exquisite; and he 4ias accordingly used it in his 
most eapital production ‘ The Bard,” with due suc- 
cess. | 

“The different countries of the then known world 
are also delineated with great poetical imagery. It 
affords patriotic satisfaction in particular to a Briton, 
to see his native island often represcnted upon the ear- 
liest imperial coins, sitting on a globe, with a symbol of 
military power, the /ebarwm, in her hand, and the ocean 
rolling under*her feet. An cmblem almost prophetic 
of the vast power which her dominion over the sea will 
always give her, provided she exerts her element of 
empire with duc vigour and perseverance. 

“ Coins also present us with Achaia, Africa, Ala- 
mannia, Alexandria, Arabia, Armenia, Asia, Bithy- 
nia, Cappadocia, Dacia, Dardania, Egypt, Gallia, 
Hispania, Italia, Judea, Macedon, Mauritania, Pan- 
uonia, Parthia, Phrygia, Sarmatia, Sicily, Scythia, 
Syria, and the rivers Danube, Nile, Rhine, Tiber. 
This personification of provinces secms to have arisen 
from the figures of provinces carricd in triumplis ; as 
the personification of our old poets sprung from the 
ideal persons aetually represented in the mysterial plays. 

‘¢ There is one colonial medal of rude execution of 
Augustus and Agrippa, which has a high claim to 
merit in displaying the ancient poetical imagery. It 
is inscribed Imp. and Divi. ¥. and on the reverse, the 
conquest of Egypt is represented by the metaphor of 
a erocodile, an animal almost peculiar to that country, 
and at that period esteemed altogether so: which is 
chained to a palm tree, at once a native of the country, 
and symbolic of victory. 

* As the reverses are so useful for knowledge of 
personification, symbols of countries and actions, and 
the like; so the portraits to be seen on old coins are 
‘no less important to a painter; the high merit of a 
great number of them, in every character, justly cn- 
titling them to be regarded as the best studies in the 
world. Not to mention, that, to an historic painter, the 
scicnce of ancient medals is absolutely necessary, that 
he may delineate his personages with the features they 
really bore while in existence. This can only be at- 
tained in this way, or from statues and busts ; any one 


The same things which render the study of medals _™ 
important to a painter, do still more so to a sculptor; |, 
and, in this particular, the study of the Greek coins isTo a sp 
remarkably useful. ‘The skill of the Greeks in thetor. 
art of sculpture has always becn admired throughout 
the world ; and on their coins the heads of several dei- 
tics are represented in the most exquisite alto relicvo. 
Our author, therefore, thinks it strange, that tbe Gre- 
cian coins should have hitherto been so little attended 
to by men of learning and taste. They may have been 
looked upon, he supposes, as bclonging only to the 
province of the antiquary; but lie assures us, that the 
Greek medals will afford satisfaction to the persons who 
value them only as pieces of workmanship. In most 
respects, they greatly excel thosc of Rome cven in its 
best times; which our author supposes to have been 
from the days of Augustus to Adrian. “ In the days 
of Adrian, in particular (says he), the Roman mint 
seems to lave been the very seat of art and genius; 
witness tlc vast number of exquisite personifications, 
engraven with equal workmanship, which swarm on the 
medals of that prince. Yet from his time down to — 
Posthumus, coins of admirable workmanship arc to be 
found. Those of the Faustinas and Lucilla deserve 
particular mention. There is one, and not an uncom- 
mon one, of the latter, in great brass, whieh yields to 
nothing of the kind. The reverse is a Venus with thie 
name around her. The portrait of the obversc seems 
to spring from the field of the coin; it looks and 
breathes, nay talks, if you trust your eycs. The coins 
of ‘Tarsus arc extremely remarkable for a kind of per- 
spective in the figures, as Froelich obscrves. On others 
are found triumphal arches, temples, fountains, aque- 
ducts, amphitlicatres, circi, hippodromes, palaces, basili- 
eas, columns and obelisks, baths, sea-ports, pharoses, and 
the like. These furnish much pleasure and instruction 
to the arehitect, and serve to form his taste to the an- 
eient manner; that manner which unites perfect sim- 
plicity with sublimity and grace; that manner which 
every age admires, in proportion as it has genius to 
umitate.”? 


Sect. I]. Entertainment arising from the Study of 
Medals. 

BresipEs the purposes which the study of medals 
answers in the useful arts, a great variety of sources of 
entcrtainment are to be found in it. Mr Pinkerton 
observes, that the most barbarous nations are more 
pleased with the rudest efforts of art, than with the 
most admirable works of nature ; and that in propor- 
tion as the powers of the mind are large and various, 
such are also the pleasures which it reecives from those 
superlative productions of art, which can only be the 
offspring of vast genius. Hence works of art are 
agreeable both to the enlightened and to the ignorant. | 
The chief amusement, therefore, which attends the | 
study of medals, originates from the strength and spi- | 
rit, the finish and beauty, which the engraver has dis- 
played in the exeeution of them. It besides gives a | 
kind of personal acquaintance with the persons of whom 
they are the reprcsentations. Portraits have always 
: been =f 


rant neatness of Hume. 


greater talents, learning, or industry. 
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in medals. 
representations of ideal heads and persons ; nay, even 
from the minutest symbols. Thus the Greek coins of 
eities present us with lieads of deities of exquisite 
workmanship, apparently copied from statues or paint- 
ings; so that we may even guess at the works of A- 
yelles and Praxiteles from some of the Greek medals. 
‘Their reverses afford still greater variety ; there being 


scaree an object either in art or nature whieh is not 


represented upon some of them: and to the satisfae- 
tion arising from a view of these, we may likewise add 
that of beholding, in a lively manner, the dresses, man- 
ners and customs, religious and eivil ceremonies, of 
the ancients: so that from medals we may obtain an 
interesting history of manners; which, though very 
lately cultivated, may perhaps afford the most useful 
and entertaining of all the provinces of history. 

There is a very considerable difference betwixt the 
study of medals and that of a mere antiquary. The 
latter frequently seems to take delight in coins mere- 
ly in proportion to their rust and deformity ; so that 
it is often a recommendation of some of their pieces, 
that neither portrait, reverse, nor legend, ean be dis- 
eovered ; at least in such manner as can be intelligibly 
explained. “ The delight of the antiquarist (says Mr 
Pinkerton), may be called a depraved appetite of the 
mind, which feeds on trash, and fills itself with empti- 
ness. It is perliaps a mere childish curiosity mingled 
with caprice and hypochondricism. 
raeter the ridicule of Severus is particularly shot, but 
with little effect; for our antiquists exceed in visions 
and nonsense. I say antiquists; for the name of anti- 
quary is sacred. By antzquary, in foreign countries, 
is implied a man who illustrates their ancient laws, 
manners, poetry; but especially their ancient lustory. 


‘There, men of the most elevated minds are antiquaries ; 


as Muratori, Leibnitz, Montesquieu, Du Bos. Here 
men of talents will not stoop, forsooth, to studies the 


most important to their country, but leave its anti- 


quities to chance. Every thing is important but our 


history ; aud we are profound in every ancient matter 
that is superficial ; and superficial in what is profound. 


Even England cannot boast of one general Iustorian, 
but trusts to the inaecuracy of Rapin, and the igno- 
It is therefore no wonder 
that the study of antiquity is here ridiculous, though 
most important in other countries; none requiring 
But the histo- 
rie antiquary has the pleasure of benefiting society, 


and enlightening whole nations, while the medallic has 


only an innocent amusement. ‘This amusement, con- 
sidered merely as rising from antiqnarian objects, has 
not been explained, though felt by most people, and 
more by the learned. It seems analogieal with that 
which we derive from an extensive prospect: for as 
the mind delights to expand itself into distant places, 
so also into distant times. We connect ourselves with 
these times, and feel as it were a'double existence. The 
passions are singularly affected by minute circumstances, 
though mute to generalities; and the relicks of an- 
‘tiquity impress us more than its general history.” 


are passed without notice by them. 


Against this eha- 


Secr. UI. History of Medals. 


THE study of medals is not of very ancient date : 
None of the classic writers give any aecount of eollec- 
tions of them; though indeed many little particulars 
| In the times of 
the Greeks, a eolleetion of such coins as then existed 
must have been but little regarded, as consisting ouly 
of those struck by the numerous little states which at 
that time used the Greek charaeters and language. 
Henee they would have had an air of domestie coin- 
age, and no atttention wonld have been paid to them, 
however exquisite their workmanship might have been. 
The little intereourse at that time earried on betwixt 
the different provinees also, greatly impeded any com- 
munieation of knowledge to those who wrote histories ; 
so that it is no wonder to find any small colleetions 
that might then have existed altogether unnoticed by 
them. 

Almost as soon as any communieation was opened 
between the Greeks and Romans, the latter treated 
the arts of the Greeks with all due respeet and ap- 
plause. Their coins were imitated by the Romans, 
and preserved in eabinets by the senators among their 
ehoieest treasures. Suetonius informs us, that on so- 
lemn oecasions Augustus was aecustomed to present 
lis friends with medals of foreign states and princes, 
along with other valuable testimonies of his friendship. 
In a more advanced period of the Roman empire, 
however, individuals would undoubtedl¥ form eollee- 
tions of coins peeuliar to their own state; for Dr 
Stukeley, in his Medallie History of Carausius, in- 
forms us, that a complete series of silver coins was 
lately found in Britain, containing all the emperors 
down to Carausius inclusively. From Banduri we 
also know, that certain Greek coins were specially. 
preserved by the Romans; and it appears from their 
code, that ancient gold and silver coius were made use 
of instead of gems; to which distinction those of Sicily 
were particularly entitled. J'rom the decline of the 
Roman empire till towards the end of the fifth centu- 
ry, almost all branehes of literature were involved in 
darkness, and the medallic seienee among the rest. 
While the Christian dominion of Constantinople lasted, 
indeed, almost all the arts and se1enees may be said to 
have been kept within its own boundaries; though 
the Arabs and eastern nations had some arts and sei- 
ences of their own: but after the destruetion of the 
imperial city by the Turks, the Grecks were once more 


- compelled to become fathers to the European science. 


Even before this time, indeed, some vestiges of a revi- 
val of literature had appeared in Italy; and so inti- 
mate and necessary a connexion (says Mr Pinkerton), 
has now the study of medals with that of ancient erv- 
dition, that on tle earliest appearance of. a revival of 

the latter, the former was also diselosed.”’ 
The first among the moderns who began to study 
the medallic science was Petrareh. Being desired by 
the empero: Charles IV. to compose a book contains 
ing the lives of eminent men, and to place him in the 
list, he replied, that he would do so whenever the em- 
peror’s life and conduct deserved 1t. In consequence 
of this conversation, he afterwards sent the emperor a 
collection of gold and silver coins bearing the repre- 
sentations 
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History. sentations of eminent men, with an address suitable to 


his former declaration. A collection of coins was 
made in the next age by Alphonso king of Arragon ; 
hut though this monareh colleeted all that conld be 
found throughout Italy, we know that there could not 
have been very many, as the whole were containcd in 
an ivory cabinet, and carried always about with him. 
A very considerable collection was made by Anthony 
Cardinal 5t Mark, nephew to Eugene LV. who ascend- 
ed the pontifical chair in 14313 and soon after the 
grand museum at Florence was begun by Cosmo de 


“Medici, where a collection of ancient coins and medals 


had a place among other curiositics. Corvinus king of 


‘Huneary about the same time formed a noble collec- 
tion of coias along with ancicnt manuscripts. and other 


valuable relicks of antiquity. 
Mr Pinkerton considers Agnolo Poliziano, more 


‘commonly known by the name of Angélus Politianus, 


as the first writer who adduced medals as vouchers of 
ancient orthorraphy and customs. He cites different 
coins of the Medicean collection in Ins Miscellanca 
written about the year 1490. By means of a cabinet 
of medals collected by Maximilian f. cmperor of Ger- 
many, Joannes Tuttichins was enabled to publish a 
book of the lives of the emperors, enriched with their 
portraits, delineated from ancicnt coins. It is gene- 


rally snpposed that this book, which appeared in 1525, 


‘was the first work of the kind; but Labbé, in lis 
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' Biblictheca Nummaria, mentions another named I/lus- 


trium Imagines, by one Andreas Fulvius, printed in 
¥517, in which most of the portraits seem to be from 
medals, About the year 1512 also, Guillaume Bude, 
a French author, had written his treatise De Asse, 
though it was not printed till many years afterwards. 
M. Grollier, treasurer of the French armies in Italy, 
during part of the 16th century, had a great collection 
of coins of different kinds of metals. After his death, his 
brass medals were sent to Provence, and were about to 
be sent into Italy; when the king of France, having 


got information of the transaction, gave orders to stop 


them, and purchase the whole at a very high price for 
his own cabinet of antiquities. M. Grollier had an as- 
sortment of gold and silver as well as of brass medals ; 
the cabinet in which they were eontained fell two 
centuries afterwards into the hands of M. l’Abbe de 


Bothelin; and was known to have been that of Grol- 


her from some slips of paper, on which was his usual 
inseription for his books, Joennis Grolheriz, et ami- 
corum. 

Cotemporary with Grollier was Guillaume de Choul, 
who was likewise a man of rank and fortune. He 
had a good collection of medals, and published many 
in his ‘Treatise on the Religion of the ancient Romans 
in 1557. In the Low Countries we know, from the 
letters of Erasmus, that the study of medals was begun 
abont the beginning of the 16th century. About the 
middle of that eentury, Hubertzus Goltzius, a printer 
and engraver, travelled over most countries in Europe 
searching for coins and medals, in order to publish books 
concerning them. From one of these works it ap- 


(4) This col'ection, as well as the rest of Dr Hunter’s Muscum, is now in the possession of the university of — | 
‘Glasgow, to which it was bequeathed by the doctor’s will. 


‘imagine that all these were grand collections, for of 


a great expence, but with much care and ability; many 


pears, that there were then in the Low Countries 2z0¢ 
cabinets of medals; 175 in Germany, upwards of 389 
in Italy, and 200 in France. It is probable, how- 
ever, that there are now four times as many in these 
countries, besides 500 in Britain; but we are not to 
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such there are not above a dozen even in Italy: most 
of those just mentioned were of the class named caskets 
of medals, containing from 100 to 1000 or 2000. 16 
There are few countries, Italy excepted, in which Numb 
a greater number of coins have been found than 1D An Ba 
Britain ; though we are by no means well acquamted —~ 
with the time when the study of them commenced. 
Mr Pinkerton suspects that Camden was one of the 
first, if not the very first British author, who produced 
medals in his works, and who must have had a small 
collection. Specd’s Chronicle, published in the 17th 
century, was illustrated with coms from Sir Robert 
Cotton’s cabinet. Gorlzus’s collection was purchased 
by Henry prince of Wales, brother to Charles I. to 
whom he left it at his death. According to Joseph 
Scealiger, it consisted of 30,000 coins and medals. A 
collection of 5500 coins was purchased by Archbishop 
Juaud for 6001. and given to the Bodleian library. 
Thomas earl of Arundel, earl-marshal of England, 
well known from the Arundelian tables and other an- 
tiguities which he imported from Greece and Italy in- 
to Britain, had a rich cabinet of medals collected by 
Danicl Nisum. The dukes of Buckingham and Ha- 
milton, Sir Wiliam Paston, Sir Thomas Fanshaw of 
Ware-Park, Sir Thomas Hanmer, Ralph Sheldon, 
Esq. Mr Sclden, &c. are enumerated by Evelyn as 
eollectors of medals. Charles I. as well as his histo- 
rian the earl of Clarendon, were also collectors. The 
king had a very fine cabinet ; wlich, however, was 
dissipated and lost during the civil commotions. Oliver 
Cromwell had a small collection; and the cabinet of 
Charles II. is mentioned by Vaillant in the preface to 
his treatise entitled “ Neamm7 tn Colontis,” &ec. This 
branch of magnificence has not been much attended to 
by sneceeding British monarchs; though his present 
majesty has a very good collection of ancient gold 
coins. ' 
A great number of fine cabinets have been formed Britis’ 
in Britain since the time of Evelyn. About the year cabuil 
1720, Haym makes mention of those of the duke of | 
Devonshire, the earls of Pembroke and Winchelsea, | 
Sir Hans Sloane, Sir Andrew Fontaine, Mr Sadler, i 
Mr Abdy, Mr Wren, Mr Chicheley, and Mr Kemp. | 
At present there are many remarkable collections ; 
but that of the late Dr William Hunter is deservedly 
estecmed the most remarkable in Europe, excepting 
that of the late French king. Is was not only formed at 


¢ 


foreign medals offered to it having been rejected 
(A). The other remarkable collections are those of the 
duke of Devonshire, the earl of Pembroke, Earl Fitz- 
william, formerly the marquis of Rockingham’s, the 
honourable Horace Walpole, the reverend Mr Crach- 
rode, the reverend ‘fr Southgate, Mr Townley, _ 
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cted Barker, Mr Brown, and several others. 
— museum and universities in England have also eollec- 


— électrum. 


tBeall. 


cht sil- 
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Mr Tyson, Mr 
The British 


R. P. Knight, Mr Edward Knight, 


tions ; as well as the Advocates library, the Antiquari- 
an Society, and the umiversities in Scotland. 


Sect. LV. Alaterials of which Medals are constructed. 


Mepats are formed of gold, silver, and the various 
modifieations of copper. ‘Ihe gold usually made use 
of in comage is about the fineness of 22 carats; and 
as the art of purifying this metal was very much un- 
known in former times, the most ancient medals are 
for this reason much more impure than the modern 
eoins. Gold is never found in its native state above 
22 earats fine; and the very ancient medals are 
much under that standard. Many of them are composed 
of a mixture of gold and silver, ealled by the ancients 
The gold medals were made of much finer 
metal after Philip of Macedon became possessed of the 
gold mines of Philippi in Thrace, and the medals of 
his son Alexander the Great are equally fine; as well 
as those of some other princes of that age. Those of 
the Egyptian Ptolemies are of the fineness of 23 
earats three grains, with only one grain of alloy. The 
Roman coins are very pure even from the earliest times; 
the art of refining gold being well known before any 
was coined at Rome. Some anthors are of opinion, 
that the Roman evins begin to fall short of their pu- 


rity after the time of Titus; but Mr Pinkerton de- 


mies that any thing of this kind takes place till the 
time of the emperor Severus; and even then only in 
a very few instanees. Most of the Roman gold was 
brought from Dalmatia and Dacia, where that metal 
is still to be met with. A very remarkable circumstance 
15 Ohserved in the eastern part of Hungary, which be- 
longed to the ancient Dacia, It germinates in the 
vines of ‘Takay, and is found in their stems; as it is 
elsewhere in the straw of corn. 

Pliny informs us, and indeed it is generally known, 
that gold and silver are found mixed together in the 
earth. Whiere the silver amounted to onc-fifth part of 
the gold, the metal was called electrwm ; but sometimes 
the quantity of silver was added artificially. The gold 
was in those days as well as at present refined by means 
of mereury ; and the ancient artists had certainly at- 
tained to great perfection in this branch of metallurgy ; 
as Bodin tells us, that the goldsmiths of Paris upon 
melting one of Vespasian’s gold coins found only 72% 
part of alloy. 

Most of the ancient silver, particularly that of Grecee, 
is less pure than that of sueceeding times; even the 
Roman silver is rather inferior to the present standard, 
and that from the very beginning ; but in the time of 
Severus, the silver appears very bad, and continues so 
until the time of Dioelesian. MM any writers upon this 
subject have mistaken the denarit erect, “ eoins of brass 
washed with silver,” for silver currency. Silver coins 
are extremely searee from the time of Claudius Gothi- 
ais to that of Dioelesian, or from the year 270 to 
284: in which short space no fewer than eiglit empe- 
tors reigned. Silver at that time was found mostly in 
Spain; and the commeree with that eountry was di- 
sturbed by the usurpers who arose in Gaul; and such 
were the troubles of the times, that not only the silver 
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but also the gold coins of those cight emperors, 
extremely searee. 
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here is still, however, some silver constructed 


extant of these eight emperors 3 and it is certain, that ~~ 


copper waslied was never used as silver eurrency, but 
was entirely a distinct coinage. 
tions of silver had taken place long before 5 as Pliny 
tells us, that Mark Antony mixed iron with his silver 
denarii; and Mr Pinkerton informs us, that he had 
seen a denarius of Antony, which was attracted by a 
magnet. 


r 2 ° e ° 
The aneient brass coins consist of two kinds: 


Qecasional deprava- 


24.0 


the Ancien? 


red or Cyprian, which indeed is no other than eopper ; brass. 


and the common yellow brass. Our author observes, 
that in the Roman coinage brass was of double the 
value of copper, and he is of opinion, that it was the 
same among the Greeks; and the latter is the metal 
most commonly made use of in the Greek coinage, 
The Roman sestertii was always of brass : the middling- 
sized kind are partly eopper and partly brass; the for- 
mer bemg double the value of the latter, which are the 
ases. 


P54 
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Mr Pinkerton next procceds to give an account of Mixed ne 


the mixed metals used among the Romans. Jn Bri-t#>- 


tain all kinds of coins made of mixed metal are with- 
out hesitation alleged to be forgeries ; although it is 
eertain that the variety of mixed metals used in coin 
age was very considerable. The most valuable niix- 
ture was that of gold and silver, already mentioned, na- 
med electram ; the silver commonly amounting to one- 
fifth part of the gold made use of, or perhaps more. 
Of this mixture are many of the early coins of Lydia, 
and some other Asiatie states ; also those of the kings 
of the Bosphorus Cimmerius, during the imperial aves 
ef Rome. Next tothe eleetrum were the coins of 
Corinthian brass: but My Pinkerton informs us, that 


not a single coin was ever struck of this metal by the _ 


ass, 


aneients ; it having been constantly employed only in 
the fabrication of vases or toys. It was in use at any 
rate only for a very short time; beiig altogether un- 
known in the days of Pliny the Elder. Our author 
therefore ridicules those who pretend not only to find 
out iniperial coins of this metal, but to discover three 
kinds of it; viz. one in which the gold predominates, 
another in which the silver prevails, and a third where 
the brass is most conspicuous. He gives Eneas Viév, 
one of the most ancient writers on medals, as the au- 
thor of this idea; but whose opinious were confuted. 
by one Savot, a writer in the 17th eentury. Vieo 
mentions a coin of this kind struck under Augustus, 
another of Livia, and a third of Claudius. The mis- 
take, he is of opinion, arose from the cireumstance of 
the first propagator not being able to aceount for the 
various mixtures and modifieations of brass observable 
in ancient eoins of the large size; and which in se 
common a metal appear very odd to the moderns. 
Besides the authority of Pliny and other antiquarics of 
a more modern date, who all declare that they never 
saw a single medal of Corinthian brass, or of that metal 
mixed with silver and gold, our author adduces another 
evidence which he looks upon to be superior to either ; 
viz. that thosc who have given into this supposition, 
imagine, that the large pieces called sestertiz, and others 
called dupondiart?, worth about twopence or a penny, 


are said to have been composed of this precious metal. 


It is unreasonable to think, that any proportion A 
£o 
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rinthias 
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Ancient gold or silver could have been made use of in these. 
Money. ‘The coins said to have been struck upon Corinthian 
brass are only done upon a modification of common 
brass; of which we know, that in proportion to the 
quantity of zinc made use of in conjunction with the 
copper, the metal assumes a variety of hues. On the 
authority of Pliny he informs us, that the coins mis- 
teken for Corinthian brass were no other than prince’s 
an metal, 
Egyptian The Egyptian silver coins struck under the Roman 
silver coins.emperors are at first of tolerably pure silver; but af- 
ierwards. degenerate into a mixture of copper and tin 
with a little silver. ‘They are very thick, but many 
of them are elegantly struck, with uncommon reverses. 
There are likewise three sets of brass coins belonging 
to this country from the earliest times of the Roman 
emperors there. Some of these are of bell-metal or 
pot-metal ; and after the time of Gallienus and Vale- 
rian, the coinage of brass with a small addition of sil- 
ver, becomes authorised by the state ; the coins struck 
upon it, being called denard aret. ‘Those of lead or 
copper plated with silver have becn fabricated by Ro- 
man forgers. Some coins of lead, however, have been 
met with of undoubted antiquity: and an ancient wri- 
ter informs ns, that tin money was coined by Diony- 
sius; but none has been found. The lead coims of 
Tigranes king of Armenia, mentioned as genuine by 
Jobert, are accounted forgeries by Mr Pinkerton and 
other modern medallists. Plautus, however, makes 


mention of leaden coins, and several of them have becn 


found ; but our author looks upon thein to have been 
chicfly essay pices, struck in order to let the artist 
judge of the progress of the die. Others are the plated 
kind already mentioned, fabricated by ancient forgers, 
but having the plating worn off. A great number of 
leaden coins are mentioned by Fricorini in a work en- 
titled Pzombi Antichi, in which he supposes them to 
have served as tickets for guests; and coins of the 
same kind are also mentioned by Passcri. In the work 
entitled Notztza Imperii Romant, there 1s mention of 
coins made of leather, but none of them have ever becn 
found. 


Sect. V. Of Ancient Money. 


In considering the different sizes, valucs, &c. of the 
Greek and Roman coins, our author treats of the me- 
dals us money; a knowledge of which, he says, is es- 
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“¢ Arbuthnot and Clarke (says he), are, if possible, more 
ignorant of medals than Budeus the very first. The 
latter professes his love of medals, but quotes a con- 
sular coin with the head of Cicero; and looks upon 
one of the 30 pieces of silver, the reward of the treach- 
ery of Judas, and which was said to be preserved 
among some relicks at. Paris, to be worthy, of reference 
and commemoration. Arbuthnot, if we may judge 
from his book, had never,seen any ancient coins ; and 
Clarke, it is well known, was quite ignorant of them. 
The latter, with all his labour, seems even to have 
known nothing of the theoretic part.of the real ancient 
money. Indeed Dr Mead’s catalogue seems to have 
been almost the only d00k on medals which had under- 
gone his perusal. On the other hand, the ignorance 
of medallists on this score is no less profound. To 
this day they look upon the ddrachms of Agina, so 
celebrated in antiquity, as tr¢drachms of /Egium ; and 
upon the carly obolus as a brass com. In the Roman 
class the large brass is esteemed the as, while it shall 
be proved that it is the sestertzs, and worth four ases. 
The denarius is reckoned at ten ases even in the impe- 
rial times; whereas it only went at that rate for the 
first go years after the coinage of silver at Rome. 
The denarius zreus is taken for silver currency 5 with 
other mistakes, which evince that medallists are as ig- 
norant of the theory, as the others are of the prac- 
tice.” 

In his account of the ancient Greck money, MrMong 
Pinkerton observes, that the light of science, like that a | 
of the sun, has proceeded from east to west. “ It is i 
most probable (says he), that the first invention of | 
money arose like the other arts and sciences; and. | 
spread from thence into the western parts of the world. 44) |) 
In its first shape it appearcd as mere pieces of metal Its fist) ]) 
without any stated form or impression; in lieu ofmdest 
which, it was regulated by weight. Even down to 
the Saxon government in England, large sums were 
regulated by weight; and in our own times every single 
piece is weighed in gold; though with regard to silver 
this nicety is not minded, nor indeed does it seem 
practicable. Amon the ancients, whose commercial 
transactions were less important and extensive than 
those of the moderns, silver was weighed as well as 
gold ; nay cven brass in some cases. 3 | 

In Greece, large sums were determined by m7e@ or Greek |) 
mine ; andthe most capital sums by talents. In every ie- 
country the mina is supposed to have contained 100 
drachmze, or small silver coins, of that country, and 


sentially necessary to every reader of the classics; inso- 
2¢ much that it may almost dispute the preference with 
iKnowledge the studies of ancient geography and chronology. Not- 
ofancient withstanding all that has been written upon the sub- 
money Im-- - ' . sd ; 
ject, however, our author is of opinion, that the science , 


the talent 60 mine. The mina is supposed to be a 
pound weight of the country to which it belonged. 
The Attic pound, according to Dr Arbuthnot, con- 
tained 16 ounces, equal to our avoirdupois pound: 


ra ae still in its infancy, in as far as it relates to the real 
money of the ancients. ‘ The ideal (says he), which 
is indeed the most important. province of discussion, hias 
been pretty clearly ascertained ; and we are almost as 
well acquainted with the Attic 22a or muna, and the 
perplexing progress of the Roman sestertia, as with our 
own pounds. But with the actual coin of the ancients 


the case is different; and the ignorance even of the 


learned in this point is wonderful.” 

Our author now goes on, with great aspcrity of 
language, to particularize the ignorant manner in which 
medern authors have treated the subject of medals. 


o 


but Mr Pinkerton looks upon this as a very absurd 
opinion, and accuses the doctor of having adopted it 
merely that he may explain a passage in Livy. Hes 
of opinion, that the Attic pound is very nearly the 
same with the pound Troy. ‘The mina of Athens had 
at frst 73 drachms ; but by Solo it was fixed at 100. 
The ancient drachm weighed the same which it does 
at present in medical weight, viz. the eighth part of 
an ounce. The mina or pound of 12 ounces had con- 
sequently 96 of these drachms; but four of them were 
given to the round sum to supply defects in the alloy; 
‘ond indeed (says our author), in. consequence of 2 

: commen. 
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i wnt COMMON practice m all ages and in all countries, of the talent is estimated at six Attic drachms or three Anci 
“ ey. giving some addition to a large weight. ‘Thus the daries. hes om : , € Ancient 
y. giving : 8 Bit. ! : ese weights continued to be the standard of Money. 
pound in weight had but 96 drachme in fact, while money after ; b Seale : ; | 
, e ney aiter it began to be distinguished by impression ; 
the pound in tale had roo; as the Roman libra in nay, to the fall of Greeg ? 
the 9 ea LY, all of Greece and prevalence of the Roman 
weight had but 84 denarn, in tale 108; and as our empire.’’ 
7 ‘ > 1 7 “Or Dal 4 oa =e eg a, ° 9 
pound in og by an inv “i hi 13 not a third of Coinage, according to Herodotus, was first invent- Bodies 
fi - (on ‘ . z e % ¥ a e . fg 
Be ceiithat —- er be 4 — ed by the Lydians, from whom the Greeks quickly re- originates 
ae es the “very severe criverm on Dr ceived it. The former could not have received it from M Lydia. 
if Arbuthnot just mentioned, however, we find our au- the Persians, whose empirc did not begin till 570 B. C 
thor oe ‘a ee of po tatents pe Te . though cur author supposes that it might have pro- 
age in several countrics. us, according to the ceeded from tlic Syrians, who carried on’ i 
eded fr ns, ricd On“commerce in 31 
doctor, very ancient times. ‘he most ancient Greck coins of Most anci 
The Syrian talent had = - 15 Attic mine silver have an indented mark upon one side, and a tor- —— 
eee " ae toise upon the other ; and those of the greatest antiquity a J 
1, ; a, have no letters upon them. ‘Those of later date have 
| ree " ° f. AIrl marked upon them, which medallists interpret of 
| Babylonian ? ng — 4Egium in Achaia; being led into that supposition by 
| Larger Attic -- 85 the tortoise, which they look upon as a sure mark of 
: Dries . P 86 the I cloponnesus. But though our author agrees that 
Feyptian— - J eb the tortoise was so, he thinks that they are otherwise 
FE ginean 1 ae very far wrong in their conclusions. A2gium in Achaia 
|  } az * was a place of no consequence till the times of Aratus 
| nll and the Achzan league; but there are 11 of these 
| . Notwithstanding the concession made here by Mr coins in Dr Hunter’s cabinet, which show that they » 
Pinkerton to the doctor, he tells us, that he very much must have been struck in times of the most remote 
questions this list of talents, and that many ancient antiquity, and that the placc where they were struck 
wniters are little to be relitd upon. “Writers on was rich and flourishing at the time. The coins we 
ae this subject confess, that the numbers in all ancient speak of are not common; but those which have the 
: manuscripts are the parts most subject to error, as be- name AITEIQN at full length, and which may perhaps 


ing almost always contracted. ‘Ihey ought to allow 
that the authors themselves must often be liable to 
wrong information. 

“ Herodotus mentions, that King Darius ordered 
gold to be paid into his treasury by the Euboic ta- 
lent, and silver by the Babylonian. The Euboic is 
esteemed the same with that called afterwards the At- 
he ; and as we estimate gold by carats, so it is natu- 
ral to suppose, that the most precious metal would be 
regulated by the most minute weight. But I con- 
fess I take the Babylonie talent to be the same with 
that of AZgina. Mr Raper has proved the first coins 
of Macedon to be upon the standard of 7Egina. Now 
the early Persian coins are upon that very scale, the 
largest tetradrachms weighing from 430 to 440 grains. 
Hence it follows, that the Persian silver coins were of 
the /Eginean standard ; and the payment was certainly 
to be made according to the standard of the money. 
The larger Attic talent was of 80 lesser mina} because 
the larger Attic mina was of 16 ounees. The Alex- 
andrian talent, according to Festus, consisted of 12,000 
denarii, being the same with that used by the Egyp- 
tian kings in their coins; and is shown by Mr Raper 
to have been the same with the talent of Aégina. Per- 
haps the whole of the ancient coins of Asia, Africa, 
Greeee, Magna Grecia, and Sicily, arc reducible to 
three talents or standards. 1. That of AZgina, used in 
most of the more ancient silver coinages; as would 
seem in even the later of Egypt, Carthage, Cyrene, 
&e. 2. The Attic (being the Asiatic gold standard, 
afterwards used by Phidon king of Argos in estimat- 
Ing gold, and ealled Euboic from Fubcea, one of the 
quarters ef tlic city of Argos), used in Athens and 


belong to Ajgium in Achaia, are extremely scarce ; 
insomuch that in all Dr Hunter’s vast collection there 
are not above one or two. ‘They are likewise con- 
structed upon a scale quite different from all other 
Greeian money 3 being of 8, 13, 155, 90, and about 
186 grains. ‘The Grecian drachma at an average is 
66 grains; and Mr Pinkerton thnks it would have 
been strange if pieces had been struck of eight-tenths 
of an obolus, of an obolus and a half, or of a drachma and 
ahalf. Aigium being originally an obscure village, 
could not be the first which coined money: so that 
Mr Pinkerton supposes the name AITI to have stood 
for AZgialus, the ancient name of Sicyon, a wealthy 
and powerful city; or rather gina, the mint of 
which was much celebrated, and perhaps the most an- 
cient in Greece. | 

Other arguments in favour of these coins being de- 
rived from /Egina, are drawn from their weight as well 
as their workmanship, which are quite different from 
those bearing the name of A®gium at full length. 
The coinage of A&gina is known to have been ditlerent 
from that of the rest of Greece; insomuch that its 
drachma was worth ro Attic oboli, while the Attic 
drachma was valued only at six. Hence the drach- 
mas of Agina were named by the Grecks waxssav, or 
thick ; a name very applicable to the coins in question. 
From these observations, our author is of opinion, that 
we may even distinguish the precise weight of the an- 
cient coins of /Zgina. According to the exact pro- 
portion, the drachma of this place should weigh cx- 
actly 100 grains; and one of them very much rubbed. 
weighed above go. ‘The others of larger size, which 
seem to be didrachms of AZgina, weigh from 181 to 


| the greater part of the world as the standard both of 194 grains; but the latter being the only one he could 
gold and silver. 3. The Doric or Sicilian talent of mect with in good preservation, 1t was impossible . 
3 


24 nummi, each worth an obolus and a half; whence 
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form any just medium. Even in these best wee 
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Ancient he thinks that 10 grains may be allowed for a waste 
Money. of the metal in so long atime, as 2400 years, which 
= would bring the drachma of /Egina near its proper 
standard. ‘The obolus of A®gina was in proportion 
to its drachma of six oboli. It is the piece of 15% 
grains, and 13 when very mach robbed. ‘lhe hemi- 
obolon is that of eight, but when rubbed it falls short of 

this weight. 

32 The general denomination of the Greek moncy 1s 
The drach- : . ; 
ma themost the drachma, or eighth part of an ounce ; which to this 
general de- day 18 retained in the medieal weights, the Grecian 
nomina- . coins receiving the names they bore from their weights : 
tion, - though in some instanees the weights received their 
appellations from the eoins. ‘The silver draelima, ae- 
cording to Mr Pinkerton, was about minepence ster- 
ling; and he finds fault with those who make the 
drachma and denarius both equal to one another, the 
latter being no more than eightpenee. The didrachm 
of silver, aceording to the same ealeulation, was worth 
18d.; but the trdrachm oceurs very rarely: and Mr 
Pinkerton is even of opinion, that medallists give this 
name to the didrachm of gina. The largest of all 
the Greeian coins is the tctradraehm, which on the 
/E.ginean standard is worth fiye shillings; but in those 
of the other states only four. There are, however, 
many subdivisions in the silver drachma; the highest 
being the tetraobolion or eoin of four oboli ; being in 
proportion to the drachma as our groat toa sixpence, 
weighing about 44 grains, and being in value about 
sixpenee. ‘The hemidrachm or triobolion comes next 
in value, weighing about 33 grains, and worth four- 
pence halfpenny. The silver diobolion, or third of 
the drachma, weighs about 22 grains, and is worth 
threepenece. ‘The obolus of silver weighs about 11 
grains, and is worth only three halfpence. ‘There 1s 
likewise a hemiobolion in silver, or half the obolus, 
of five grains and a half, value three farthings: and 
another ealled tctraobolion dichalcos or quarter obolus, 
which is the most minute coin yet met with; and by 
reason of its extreme smallness, weighing only two 
grains and a quarter, is new very searce: but there 
is one tn the eabinet of Dr Hunter, and some more 
have been lately brought from Athens by Mr Stuart. 
Some of them are likewise met with at Tarentum. 
{t would appear, however, that there were some still 
smaller, and of value only three-fourths of a farthing. 
None of these have been met with; and the smallness 
of the size renders it improbable that any will ever be 
met with; as the peasants, who commonly diseover 
coins, would probably either not observe. them at all, 
or, if they did, would negleet them as things of no 
value. 

Many different names have been imposed on the 
eoins belonging to the diflerent states of Greeee: thus 
Koen, the maiden, was a name often applied to the te- 
tradraelim, and which would seem to apply to those 
of Athens; though there are coins of other cities with 
the head of Proserpine, and the word Kegn, to whieh 
it would appear more applieable in our author’s opi- 
nion. Xeawve, the shell, was the name of another coin, 
from its type. 
from Gelon’s wife. A tetradrachm was named 
Keemeteryous, and had eight evéeces or hemidrachms. 
The Tgeeanev, so ealled from its eountry Troizcne, 
had Palias on one side and a trident on the reverse. 
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A Sieilian coin was named Asuagerioy, 


ma. SLs. 


The hemiobolion was the wedaveg of Lacedemon; and 
the xoaAvees is supposed to have been equal to the 
Roman sestertius or quarter drachma. 
were coins with the mystie chest or hamper of Baechus 
upon them, eut of which a serpent rises; and are much 
celebrated in antiquity. We are told by Livy, that 
Marcus Acilius, in his triumph over Antiochus and 
the ZEtolians, carried off 248,000 of them; Cneius Man- 
lias Vulso in that over Gailo-Greeeia had 250,000 ; 
and Lueius Emilius Regillus, in his naval triumph over 
the fleets of Antiochus, had 131,300. Cieero like- 
wise mentions his being possessed ofa vast sum in them, 
The most probable opinion concerning them seems to 
be, that they are all silver tetradrachms ; such as be- 
long to the cities of Apamea and Laodicea in Phry- 
gia Pergamus in Mysia; Sardis and Tralles in Ly- 
dia; and Ephesus; but it is a mistake to aseribe any 
to Crete. My Pinkerton thinks it absurd to imagine 
that Crete, a small island, should strike such vast num- 
bers of coins; though Cicero mentions his being in 
possession of an immense treasure in them at the time 
he was governor of Asia Minor. ‘ It is most likely 
(says Mr Pinkerton), that his wealth should be in the 
eoin of the eountry to which he belonged. But what 
had these triumphs of Cieero’s government to do with 
Cretan money? But indecd the eoins themselves, as 
above noticed, establish the fact.” 


Another set of coins famous in antiquity were those Cai 
of Cyzieus in Mysia, which were of gold; but they = 


are now almost entirely vanished by being reeoined im 
other forms. The Agicevdicov vorncpee, or money of Ary- 
andes, who was made governor of Egypt by Cam- 
byses, is made mention of by Hesyehius; but none of 
them, as far as is known, have reaehed our times. 
‘They must have been marked with Persian characters, 
if with any. ‘The coin of Queen PAzlistzs is mentioned 
by the same writer, and many of these pieees are still 
extant; but we know not where this queen reigned, 
nor docs there seem to be any method of finding it 
out. Mr Pinkerton inelines to believe, that she pre- 
sided over Sietly; and as a confirmation of that sup- 
position, mentions some mseriptions of BAZIAIZZAZ 
PIALZTIAOSE on the Grad7nz of the theatre at Syracuse; 
but which appear not older than the Roman times. 
Some authors are of opinion, that she reigned in Cos- 
sara or Malta; which our author thinks much more 
unprobable. 


‘he most particnlar attention with regard to the Athet | 
names and standard of coins is due to those of Athens; 


and itis most remarkable, that most of them winch have 
reached us are of a very late period, with the names of 
magistrates inseribed upon them. Some of these bear 
the name of Mithridates; and few are older than the 
era of that prinee ; who, it is well known, took the 
eity of Athens in lis war with the Romans. I suspect 
(says Mr Pinkerton), that ne Athenian eoins of silver 
are posterior to Sylla’s infamous destruction of that city; 
an event the more remarkable, as Sallust tells us, that 
Sylla was learned in Greek. Indeed Caligula, Nero, 
and most of the pests ofsociety, have been learned men, 
in spite of a noted axiom of Ovid, 


Sed ingenuas didicisse feliciter artes 
Emolht mores, nec stnit esse feros. 


It is still mere remarkable, that the fabric of Athe- 
| yan 


The cystophori = 
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: nt nian coins is almost universally very rudc; a singular 
N y. circumstance, if we reflect how much the arts flourish- 
‘ = ed there. It can only be accounted for from the cx- 
| eellence of their artists being such as to occasion all 

the good ones to be called into other countries, and 
none but the bad left at home. In hke manner, the 


eoins struck at Rome in the imperial times are excel- 
lent, as being done by the best Greek artists; while 
those of Greece, though famous at that time for pro- 
ducing miraculous artists, are during that period com- 
monly of very mean exccution. The opulence of A- 
thens in her days of glory was very great; owing’ in 
an eminent degree to her rich commerce with the king- 
doms on the Fuxsine sca, carried on chiefly from Delos, 
which belonged to Athens, and was the grand centre 
Y 9) ofthat trade.” Hence it has become matter of sur- 
' prise to Neumann, that when there are so many coins 

of Mycenc, an island even proverhially poor, ther 


‘ should be none of Delos. Bat Mr Pinkerton accounts 
' for this from Mycene’s heing a free state, and Delos 
4 subject to Athens. ‘ Jt may be well supposed (says 
i he), that Athens had a mint at Delos; and such A- 
; thenian coins as haye symbols of Apoilo, Diana, or La- 
i tona, were struck in this island.” 
be op- Lhe copper moncy of the Grecks is next in anti- 
* petmy:y- quity to the silver. Mr Pinkerton is of opinion, that 
= it was not used at Athens till the 26th ycar of the Pe- 
8 9) loponnesian war; about 404 years before Christ, and 
i] 300 after silver was first coined there. The first cop- 
: per coins were those of Gelo of Syracuse, about 490 
} B.C, 
I © The chaleos of hrass, of which eight went to the 
ia silver obolus, scems to have been the first kind of 


ss Greck coin. At first it was looked upon as of so little 
8 9) consequence, that it became proverbial; and to say 
tf that a thine was not worth a chalcos, was equivalent to 
i ‘saying that it was worth nothing. As the Grecks be- 
: came poor, however, cven this diminutive com was sub- 
t divided into two, four, nay eight Asrze or small coms ; 
t but our author censures very severely these who have 
13 given an account of those divisions. “ Pollux, and Sui- 


y das copying from him (says he), tell us, that there were 
Z stven lepta ta one chalcos 3 a number the most unlikely 
fs that can be, from itsindivisibility and incapacity of pro- 
ff portion. 
I * Pollux lived in the time of Commedus, so was too 
late to be of the smallest authority : Suidas is four or 
ig five centurics later, and out of the question. Phnv tells 
s, us, that there were ten chalci to the obolus; Diodo- 
fe rus and Cleopatra that there were six; Isidorus says 
i there were four: and if such writers differ about the 
fl larger denomination, we may well imaginc that the 
i smaller equally varied in different states; an idea sup- 
he ported by these undeniable witnesses, the coiris which 
" remain. Most of the Greck copper coin which has 
f reached our times consists of chalci; the lepta being 
" so small as to be much more liable to be lost.” In Dr 
, Hlunter’s cahinet, however, there are several of the di- 
7 lepta of Athens: and from being stamped with the 
s representation of two owls, secm to be the same with | 


the silver diobolus : “ a circumstance (says Mr Pinker- 
ton), of itself sufficient to confute Pollux ; for ‘a dilcp- 
ton can form no part of sevens a number indeed which 
nevcr appeared in any coinage of the same metals, and 


5 $ contradictory to common sense. It may be observe 
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ed, that the whole brass coins of Athens published Ancient 
hy Dr Combe are reducible to four sizes, which MAY’ pec nes +s 
be the depton, dilepton, tetralepton or Acmichatlcos, and 58 
chalcos. The first is not above the size of one of King Lepton, 

ames I.’s farthing tokens; the last about that of our dilepton, 
common farthing.” ‘The lepta was also called xeopeor, &C- 

as being change for the poor. The x:dxGo¢, perhaps 

so called from the figure of a wolf upon it, was the coin 

of a particular state, and if of brass must have weighed 

three chalei. The other names of the copper coins of 

Greece are but little known. Lycurgus ordered iron 

money to be coined at Sparta; but so perishahle is this 

metal, that none of that kind of money has reached our 

times. | 

After the conquest of Greece by the Romans, most 

of the coins of that country diminished very much in 

their value, the gold coinage being totally disconti- 

nued: though some of the barbarous kings who vsed 

the Greck character were permitted to coin gold, 

but they used the Roman model; and the standard 

used by the few citics-in Asia who spoke the Greck 
language in the times of the emperors is entirely un- 

Known. Copper seems to have been the only metal 

coined at that time by the Greeks themselves; and 

that upon the Roman standard, then universal through 

the empire, that there might be no impediment ta the 
circulation of currency. ‘They retained, however, some 
of their own terms, using them along with those of 

the Romans. The assar7on or asserizin of Rome, the 

name of the diminished as, bemg 16 to the drachma 

or denarius, the obolus was so much diminished in va- 

lue as to be struck in brass not much larger than the 

old chalcos, and valued at between two or three as- 

saria 3 which was indeed its ancient rate as to the 
drachma. This appears from the copper coins of 

Chios, which have their names marked upon then. 

The brasé obolns, at first equal in size to the Roman 
sestertius or large brass, lessens by degrecs to about the 

size of a silver drachma. From the badness of the 
imperial coinage in Greece also, it appears that brass 

was very scarce in that country, as well as in al! the ca 
cities using the Greek characters ; being found mostly tra of the 
in the western countrics of the Roman empire. ‘The declensioa 
time of this declension in size of the Greek coms is ofthe 
by My Pinkerton supposed to have been from Av- °° SS 
gustus down to Gallicuus. He is of opimion, however, *~ 

that the copper obolus, at first above the size. of large 
brass, was used in Greece about the time of its first 
subjection to Rome; and that the lepta ceasing, the 
chalei came in their room, with the dichalcus and the 
hemiobolion of brass. 40 
_With respect to the gold coins of the Greeks, Mr Gold coins 
Pinkerton is of opinion that none of that metal was of Greece. 
coined before the time of Phihp of Macedon, as none 
have reached our times prior to the reign of that mo- 
narch. From a passage in Thucydides our author con- 
cludes, that in the beginning of the Peloponnesian war 
the Athenians had no gold coin. Mentioning the 
treasure in the Acropolis or citadel of Athens, at the 
commencement of that war, the historian mentions 
silver coin, and gold and silver in bullion; and had 
any of the gold been in coin, he would certainly have 
mentioned it. Philip began his ragn about 68 years 
after the beginning of the Peloponnesian war; and 
we can scarce suppose that any city would have i 
cede 
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ceeded the elegant and wealthy Athens in the coining of 


gold. 


Notwithstanding, however, this deficiency of gold 
coin among the Greeks, it is certain that the coinave 


ed early in Of gold bad taken place in Sieily long before 5 as we 


Sicily. 


have gold coins of Gelo about gor B. C. of Micro [. 
478, and of Dionysius 1. in 404, all using the Greek 
characters; though uct to be ranked among the gold 
coms.of Greeee, as Philip caused his to be. Gold 
coins of Syracuse even appear of the third class of an- 
tiquity, or with an indented square, and a small figure 
in one of its segments. Gold coins’ are used _in the 
cities of B me, Tarentum, and throughout Magna 
Gracia 3 also in Panticapaa im Thrace, and likewise 
Cosa in that country 5 but not in Tuscany, as is com- 
monly believed, though Neumann proves that they were 
struck by Brutus, and are unquestionably as ancient as 
the Greek eoims. The Thebans and Athenians pro- 
bably coined the first gold after Philip had sect them 
the example, and w hen they were attempting to resist 
the projects of that enterprismg monarch. The /Eto- 
lians probably coined their gold during the time of 
their greatest power, about a century after Philip, and 
when they were combating the power of Aratus and 
the Achzan league. ‘“ There is (says Mr Pinkerton) 
but one nesyevees of Thebes, much worn, in Dr Hun- 
ter’s cabinet, and weighing but 59 grains; and per- 
haps not above two or three yeve or gold didrachms 
of Athens in the world; one of which is also in the 
collection of Dr Hunter, and weighs 132% grains. 
It appears to be more modern than the reign of Phi- 
lip. ‘That monarch having got possession of the mines 
of Philippi in Thrace, improved them so much, that 
they produecd him annually above a thousand talents 
of gold, or 2,880,000]. of our money. From this 
gold the first coins named from the monarch, P/ilippi, 
were struck. ih oe were marked with his portrait ; 
and for many ages after were so numerous, that they 
were common in the Roman empire; whence the 
name Phiippt became at length common to gold, sil- 
ver, and at last even brass coins of their SIZe. Even 
in the time of Philip gold was very scaree in Greece: 
but after the Phocians had plundered the temple of 
Delphos, this precious metal, which had been valu- 
ed as gems, and consecrated only to the decoration 
of the temples of the gods, begau to be known among 
the Greeks. The comparative value of gold and sil- 
ver, however, seem to have been at that time very dif- 
ferent from what they are now. Herodotus values 
gold at 13 times its weight i im silver; Plato in his 
Hipparchus at 123; and even the low value of 10 to I 
seems to have been the stated value in Greece, though 
in Rome the plenty of silver from the Spanish mines 
made the value of gold to be much higher; and there 
is no reason to think that it was ever valued in that 
city at less than 12 times its weight in silver. The 
Phalippus xgvees, gold piece, or stater, is a didrachm, 
and is the most common of all the ancient coins. Mr 
Pinkerton is of opinion that it went for 20 silver 
drachms on‘ its first appearance; but in latter times 
Sor 25 Greek drachmz or Roman denarii. There are 
proofs of the Philippi being didrachms, both from the 
writings of ancient authors and from numbers of the 
coins themselves, which remain to this day; and that 


the yeures, or principal golé coin of Greece, was of 


the same Ww oiaht, is also evident from ancient writings, 
dt was aigiently worth about 153. but valuing gold 
now at the medium pr ice of 4l. per ounce, it 1s “worth 
about 20s. ‘The zuiyevess, or half the former com, 
scarcely occurs of the coinage of Philip and Alexander, 
though it docs of Hiero J. of Syracuse and of King 
Pyrrhus. It passed for ten silver drachmas, and was 
valued only at 7s. 6d. though now worth 10s. ‘There 
was another dee ision of this kind worth about ‘SS: 
There were besides some lesser divisions of gold coins, 
which could not be worth above two dr: sachmas. , “Ham 
were coined in Cyrene 3 and there were besides several 
old gold coins of Asia Minor, the value of whieh is 
now unknown. Our author supposes that they were 
coined not with relation to their weight as parts of the 
drachma, but merely to make them correspond with s0 
many silver picces as was necessary. ‘There are also 
larger ecins than the xeveos, the Suyggucos of Alexan- 
der and Lysimachus being dpuble its value. Some 
others are mct with of Lysimachus, Antiochus IL]. 
and some of the Egyptian monarchs, weighing four 
times the yeveos, and now worth about ql. sterling. 
Some weigh even more; but this our author supposes 
owing to a diflerence in the purity of the gold. Z 
In ‘Rome, as well as in Greece, the money was at Roma 
first estimated by weight; and ie first metal comed Money 
by that people was copper, silver being long unknown 
in Rome nor is it certainly known that any silver 
has ever been found in the Italian mimes. In Rome 
the first valuation of money was by the “bra gravis 
eris, or pound of heavy brass: and in the progress of 
their conquests, the little silver and gold that came in 
their way was regulated by the same standard, as ap- 
pears from the story of Brennus. The weights made ofthe! 
use of were the same with those which continue to this ™2P% 
day. ‘The pound consisted of 12 ounces of 458 grains i 
each; but the pound by which the money was weigh- 
ed appears to have consisted only of 420 grains to the 
ounce, or to have contained in all 5040 grains. ‘This 
became the standard of copper; and when silver came 
to be coined, seven denarii went to the ounce as eight 
drachms did in Greece. Gold was regulated by the 
scriptulum or scrupulum, the third part of a denarius, 
and by the larger weights just mentioned. The num- 
ber 10 was at first used by the Romans in counting 
their money; but finding afterwards that a smaller 
number was more convenient, they divided it into 
quarters; and as the quarter bs 10 18 23, they for this 4 
reason bestowed upon it the name of sestertzus or “ half Sesterti 
the third; to express that it was two of any weights, as, &¢: 
measures, &c. and half a third; whence the sestertius 
came at last to be the grand estimate of Roman mo- 
ney. The as being at first the largest, and indecd the 
only Roman coin, the word sestert’us means sestertius as, 
or “two ases and a half” On the first coming of 
silver, the denarims of ten ases was struck im the most 
common and convenient denary division of moncy, or 
that by tens; the sestertius being of course two ases 
and a_ half. "pat the denarius being afterwards esti- 
mated at 16 ases, the name sestertius was still applied 
to a quarter of the denarius, though it now contained 
four ases. ‘The term sestertius was applied to all sums 
not exeeeding 1000 sestertii, or 81. 6s. 8d.3 but for 
greater snms the mode of the sestertius was likewise 
witered, though not to exclude the former. ‘ery large 
sums 


ent 
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sums of moncy were estimated by the hundred weight 
’ ? 


ey. of brass; for the Homans were at first unacquainted 


——~ with the talent. 


The hundred weight, by way of 
eminence, was distinguished by the name of pondus, 
and sesterttam pondus became a phrase for two hundred 
weight and a half. Mr Pinkerton is of opinion, that 
we may value the as /ibralis of ancicnt Rome at about 
cightpence Enghsh. Estimating the as therefore at a 
pound weight, the sestertium pondus was equal to 1000 
sesterti, or 81. 6s. 8d. ; and by coincidence which our 
author supposes to have been the cfiect of design, as soon 
a3 the silver coinage appeared, the sestertium centum 
denartorum was always cqual to 81. 6s. 8d. also. ‘The 
word sestertizum itself, however, scems to have been un- 
known prior to the coinage of silver money at Rome : 
the pondera gravis erts being sufficient before that time 
for all the j-urposes of a state in which money was so 
scarce. But however this may be, the pondus or hun- 
dred weight of brass was precisely worth 100 denarii, 
or a pound of silver. As the great sestertium was al- 
ways valued at 1000 of the smaller, or 81. 6s. 8d. we 
never find one sestertium mentioned in authors, but two, 
three, or more; ten thousand of them being equal to 
83,333]. 6s. 8d. 

The states from which the Romans may be suppo- 
sed first to have derived their coinage, were the Etrus- 
eans and the Greck colonies in Magna Grecia and 
Sicily. Joseph Scaliger, Gronovius, &e. contend that 
it was from the Sicilians that the Romans first derived 
their knowledge of moncy ; but Mr Pinkerton argues 
that it was from the Etrnscans. In confirmation of 
his opinion, he appeals to the state of the Roman ter- 
ritories in the time of Servius Tullius, who is look- 
ed upon to have been the first who coined moncy at 
Rome. At that time the whole Roman dominien 


_ did not extend beyond ten miles round the city ; and 


was entircly surrounded by the Etruscan and Latin 


states ; Cumzx being the next Greek colony to it that - 


was of any consequence, and which was in the’ neigh- 
bourhood of Naples, at about the distance of 150 
miles. Our author asks, Is it reasonable to think 
that the Romans received the use of money from the 
Etruscans and Latins who were their neighbours, or 
from the Greeks, who were at a distance, and at that 
time, as far as appears from their history, absolutely 
unknown to them? “ If this argument (adds he), is 
strong with regard to the nearest Grecian colonics, 
what must it be with respect to Sicily, an island 300 
miles distant from Rome, where it was not known, at 
that time, if a boat went by land or water??? Argu- 
nents, however, for this opinion have been derived. 
from the similarity betwixt the Sicilian and Roman 
coins; which Mr Pinkerton now proceeds to examine. 
The Greek pound in Sicily was called asea, and con- 
sisted, like the Roman, of 12 ovyxias, or ounces; and 
Mr Pinkerton grants that the Roman /bra was deriv- 
ed from the Greek Airex, but denies that the as, or 
libra, a coin, was from Sicilian model. The Sicilians 
had indeed a coin named durge ; but it was of silver, and 
of eqnal value to the fEginean standard, ten of which 
went to the Sicilian dixarirge. He differs from Gro- 
nevius, that the standard of /Egina was used at Co- 
ninth, and of course at Syracuse ; and it appears from 
Aristotle, that the Sicilians had a talent or standard of 
their own. The Sicilian obolus or Avree contained al- 
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So 12 ounces or chulez, so named at first because they Ancient 
weighed. an ounce weight; but the ovyxses of Hiero Mouey. 


weigh more than a troy ounce; and the brass coins 
of Agrigentum are marked with cyphers as far as Six : 
the largest weighing only 186 grains, or about one- 
third of the primitive ounce. Our author denies that 
even the Roman denarius took its rise from the Sici- 
lian dexedrrrgor, as many authors assert. Were this the 
case, it would have weighed 180 grains ; whereas the 
Roman denarii are not above the third part of the 
quantity. 


46 


From all these considerations, our author is of opi- Origin of 


nion that the Sicilians borrowed the division of thei he Sieiian 


Arcee from the Etruscans, or possibly from the Romans 
themselves ; which our author thinks is more probable 
than that the Romans had it from Sicily. The strong- 
est argument, however, against the Roman coinage be- 
ing borrowed from the Sicilian is, that though great 
numbers of Sicilian coins are to be fonnd in the cabi- 
nets of medalists, yet none of them resemble the as /’- 
bralis of the Romans in any degree. In most. eabi- 
nets also there are Etruscan coins upon the exact scale 
of the as libralis, and several of its divisions ; from 
whence Mr Pinkerton concludes, that “ these, and 
thes@alone, must have afforded a pattern to the pri- 
mitive Roman coinage.”? The Etruscans were a colony 
from Lydia, to which country Herodotus aseribes the 
first invention of coinage. ‘ Those colonists (says Mr 
Pinkerton), upon looking round their settlements, and 
finding that 7o silver was to be had, and much less gold,” 
supplied the mercantile medium with copper ; to which 
the case of Sweden is very similar, which, as late as 
the last century, had copper coins of such magnitude, 
that wheelbarrows were used to carry off a sum not very 
considerable. 
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weight ; and these are supposed to be prior to the time 
of Servius Tullius. Some of them are met with of 34 
and of 53 Roman ounces ; having upon one side the fi- 
gure of a bull rudely impressed, and upon the other the 
benes of a fish. ‘They are most commonly found at 
Tudder, or ‘Tudertum, in Umbria; but they appear 
always broken at one end: so that Mr Pinkerton is 
of opinion, that perhaps some might be struck of the 
decussis form, or weighing ten pounds. These pieces, 
in our author’s opinion, make it evident, that the Ro- 
mans derived their large brass coins from the Etruscans 
and the neighbouring states : they are all cast in moulds ; 
and the greater part of them appear much more ancicnt 
than the Roman ases, even such as are of the greatcst 
antiquity. 

Mr Pinkerton agrecs with Sir Isaac Newton as to the 
time that Servius Tullius reigned in Rome, which he 
supposes to be about 460 B. C. His coinage seems to 
have been confined to the as, or piece of brass having 
the impression of Janus on the one side, and the prow 
of a ship on the other; because Janus arrived in Italy 
by sea. Varro, however, informs us, that the very first 
coins of Tullias had the figure of a bull or other cattle 
upon them, like the Etrnscan coins, of which they 
were imitations. ‘Those with the figure of Janus and 
the prow of a ship upon them may be supposed first 
to have appeared about 400 B. C. but in a short 
time, various subdivisions of the as were coined. 
semis, or half, is commonly stamped with the head o 

Jupiter 
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Ancient Jupiter laureaicd; the’ érzens or third, having four cy- 
Money. phers, as being originally of four ounces weight, has 

the head of Minerva; the geadrans or quarter, marked 
with three cyphers, has the head of Hereules wrapt 
in the lion’s skin; the sertens or sixth, having only 
two cyphers, is marked with the head of Mercury 
with a eap and wings; while the wzxcra having only 
one eypher, is marked with the head of Rome. Atl 
these eoims appear to have been east in moulds, by a 
considcrable number at a time 3 andin the British mu- 
seum there are four of them all united together as 
taken out of the mould in which perhaps dozens were 
cast together. In process of time, however, the smaller 
divisions were struck instead of being east; but the 
larger still continued to be cast until the as fell to two 


that the as was reduced to half an once by the Papy- 
rian law, at which it continuéd till the time of Piiny 
himself, and long after. | 

After the Romans began to have an intercourse with 
‘Greece, a variety of elegant figures. appear upon the 
parts of the as, though not on the as itself till after the 
time of Sylla. ‘Towards the latter end of the republic 
also, dupondi?, or double ases, were coimed, together 
with the sestertii zrci, which came in place of the 
quadrusses, when the denarius began to be reckoned at 
16 ases; probably at the time the latter was reducedto — ,, 
half an ounee. In some instances it is to be observed, Coins on 
that the Romans accommodated thcir coins to the coun- the Gree 
try where their army was stationed ; whence we have @@™ 


. ; -  ,<das Ro 
many coing marked as Roman, which have been coined, 


nan. 


49 


ounces. Jtven after this time it was still called @- 
bra, and accounted a pound of copper; though there 


Larger de- were now larger dcnominations of it coined, such as 


nemina- 


tions of it 


struck, 2nd fonr ases; nay, as far as decusszs or ten ases, mar- Sextus Pompcius in Sicily, having upon it a double 
ked X. Olivieri mentions one in his own cabinet bead of that warrior, representing a Janus. Mir Pin- 
weighing upwards of 25 ounees, and cast when the as kerton supposes it to have been a dupondius; which in- 
was about threc ounces weight. “There is likewise in deed appears to be the case from the double head. ‘This 
the Muszeum Etruscum a decussis of 40 Roman ounees, coin is of copper, and still weighs an ounce, notwith- 
cast when the as-was at four ounces. There was Mke- standing its antiquity. 52 
wise a curious decussis in the Jesuits brary at Rome, The largest imperial copper coin was the sestertius, Of thes 
for which an English medallist offered 20].; but it was a piece worth about twopence of our money. Mrsterls 
seized by the pope along with every other thing belong- Pinkerton censures severely the epinion of other me- 
-o _— img to the society. dallists, all-of whom say that the sestcrtius was of sil- 
Decreascof Mr Pinkerton contests the opinion of Pliny that ver. ‘ In faet (says he), it would be as rational in 


the as in 
weight, 


the dzssas or double as; tress7s and quadrussis of threc 


the as continued of a pound weight till the end of 
the first Punic war. His opinion (he says), is con- 
futed by the coins which still remain; and it appears 
probable to him that the.as decreased gradually in 
weight; and from one or two of the pieces wich 
still exist, he seems to think that the decrease was 
slow, as from a pound to cleven ounces, then to ten, 
ninc, &e.; but neither the as-nor its parts were ever 
correctly sized. During the time of the second Punic 


war, when the Romans were sore pressed by Hanmi- 


bal, the as was reduced to a single ounce. It is said 
to have taken placc in the 215th year before our era, 
being about 36 years after the-formcr change. This 
as libralis, with the faces of Janus upon it, is the form 
most commonly met with previous to its being redu- 
ced to two ounees. © Our author. supposes that the as 
libralis continued for at least a-century and a half 


after this coinage of ‘Tullius down to 300 B.C. about the 


vear of Rome 452, between which and the s02d year 
of Rome a gradual diminution of the as to two ounces 


_ must have taken place. ‘The following table of the dates 


of the Roman coinage is given by My Pinkerton. 
The libralis, coined by Tullius with the figures of 
oxen,. &c. about 164 years after the building of Rome 
9 : o u 


About 175 B.C. also, we are informed by Pliny 


in Maena Greecia and Sicily, and are evidently upon 
the Greck and not the Roman scale. In the latter part 
of the republican times, also, the types begin to vary; 
so that we havc .a brass coin supposed.to be struck by 


any antiquary, a thousand ycars hence, to contend 
that the halfpenny and farthing are of silver, because 
they were so in the reign of Henry VIII.” In con- 
firraation of his own opinion, he quotes the following 
passage from Pliny: “ ‘The greatest glory of brass is 
now due to the Marian, called also that of Cordova. 
Thus, after the Livian, most absorbs the lapis calami- 
-naris, and imitates the goodness of native orichalcum 
in our scstertii and dupondiarii, the ases being con- 
tented with their own copper.’? Gronovius confesscs 
that he does not know what to make of this passage, 
and that it causes him hesitate in his opinion. The 
Livian mine mentioned here by Play, is suppesed te 
have got its name from Live the wife of Augustus ; 
and it is probable that the pieces marked with her 
portraits, entitled Jusriria, SaLus, Virtus, &c. were 
dupendu from this very mine, the metal being ex- 
ceedingly fine, and-of the kind named Corinthian brass 
by the ancient medallists. “ Perhaps (says Mr Pinker- 
ton), the mine reecived its name from this’ very cir- 
eumstance of her coins being struck in the metal taken 
{rom‘it.” 
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‘No change took place in the Roman coinage from Coina: 
the time that the as fell to. half an ounce to theof yello 


What the ancients ta- 


ounce, is universally copper. 
| med 


2 


according to Sir Isaac Newton, or about the year be- days of Pliny: but Mr Pinkerton observes, that be- T° 
fore Christ 460 - fore the time of Julius Casar ycllow brass began to 

As liberalis with Janus and the prow of a ship 400 be used, and was always Icoked upon to be denble the 

As of ten ounces - - - 300 = value of Cyprian or red copper. There are but few 
Fight - - - 290 ° coms in large brass immediately before Julius Cesar, 

Six - z - - - 280 or even belonging to that cmpcror; but from the time 
Four - - - - : 270 ° of Augustus downward, the large coins are all fonnd 
Three - - - - - 260 of brass, and not one of them copper. The largest of — 
‘Two, according to Pliny - - 250 what are called the middle sizc are all of yellow brass; 
One, according to the same author - 214 and the next size, which is the as, and weighs half an 
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cient med orichalcum, or what we call brass, was always 
oney. looked upon to be greatly superior in value to the ws 
L-y=~ Cyprium. Procopius, speaking of a statue of Justinian, 


rot 
the denarii erei continue quite common down to the Anesent- 
time of Constantine. The follis of Dioclesian seems Money. 

to jhave weighed ahove half an ounce; and Mr Pine ——~v— 


tells us, that brass inferior in colour to gold is almost 
equal in value to silver. ‘The mines of native brass 
were very few in number, and were owing entirely to 
the singular combination of copper and lapis calamina- 
xis in the bowels of .he earth, which very seldom oc- 
curs; and the ancients were very far from being well 
acquainted with the method of combining these two bo- 
dies artificially ; so that yellow brass was always esteem- 
ed at double the value of copper; and hence, in the 


Kerton is of opinion, that Dioclesian designed this 


coin to supply the place of the denarius areus; which 


of course was worth ten assarice, and six of them went. 
to the silver denarius. J'rom this time the assarium: 
diminishes to the size of 30 grains; and soon after the 
follis appeared, the denarius cereus was entirely drop- 
ped, the former having gradually supplied its place. 
Some mints appear to have retained the use of the de- 
narius longer than others; and in some the change 


thy ancient coinages, the brass and cepper pieces were kept was preeeded, and gradually brought in, by washing 
" as distinet as those of gold and silver. © the follis with silver or tin, as the denarius had for- 
a My Pinkerton challenges to himself the discovery merly been. Pieces of this kind occur in the times of 


that the imperial sestertius was of brass, and is at con- 
siderable pains to bring proofs of it. Besides the tes- 
timony of Phuy, which of itself would be decisive, 
this is supported by the strongest collateral evidence of 
other authors. From a passage in Julius Africanus, 
who wrote the Iergxz, or Treatise on Medicine, it ap- 


Dioclesian, Maximian I. and LL. and Constantius I. ; 
that is, for about ten years after the follis made its ap- 
pearance, Some countries, however, retained the de- 
narius cereus; others the follis,; and some had a me- 
dium betwixt the two, or the follis washed in imita- 
tion of the denarius. 


fod 
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Towards the end of the reign of Constantine TF. anew coin. 
new coinage was introduced throughout the whole age intro- 
empire. ‘The follis eoined by this prince was of halfduced by 


pears that the nummus, or sestertius, weighed an 
ounce, and of consequence that it could not be silver 
but hrass; and all the large imperial Roman coins 


weigh an ounce. Werknow not the age in which Ju- an ounee weight; 24 of them going to the milliaren- a 
ius Africanus lived ; and as he makes the denarius to sis, or larger silver coin. The word fvll’s signifiesalso 
contain 16 ases, he must have been before the age of a purse, in which sense we sometimes find it mention- 
Gallienus, when it had 60. Gronovius supposes him ed in the Byzantine history. ‘The common follis cf 
to have been the same mentioned by Eusebius. This silver, when it occurs by itself, means a purse of 250 
author speaks of a Julius Africanus who lived in the  milliarenses, as the sestertium was 250 denarii 3 und by 
time of Heliogabalus, and whom Mr Pinkerton sup- a law of Constantine I. every man paid to the state « 

poses to have been the same with him above men- _ follis or purse according to his income. ‘The method of 

) tioned. counting by purses continues in Turkcy to this day. 66 


age, mentioned hy the name of denarii arts, or Philip- brass 5 which Pliny tells us was also the case in his time. . 
pe erei. ‘\'wo sizes of denarii began to be used in the The word dupondiarius seems to have been used by 
time of Caracalla; the larger of six sestertii, or 24 Pliny, and adopted, not to express that the coin was 
assaria; the smaller of four sestertii, or 16 assaria as  dupondius, but that it was of dupondiary value. Nei- 
: usual. In the time of Pupienus, the latter was re- ther was the former word confined to sivnify double 
; dueed to such a small size as not to weigh more than weight, but was used also for double length or measure, 
36 grains; though in Caracalla’s time it weighed 56. as in the instance of dupondius pes, or two feet, Ke. 
' After the time of Gordian III. the smaller coin fell In the imperial times, therefore, dupondivs was used, 
4 into disuse, as breeding confusion. The larger dena- not to signify a coin of double the weight of the as, but 
% rius of six sestertii, though diminished at last to the of double the value. It was one of the most common 
’ size of the early denarius, still retained its value of six of the Roman coins; and pots to have been very 
ys sestertii, or 24 assaria. The Philippus @reus came at common even in Constantinople. In the time of J us- 
: leagth in place of the sestertius. It was also called  tinian, it scems there was a custom of nicknaming 
: denarius ; from whieh we may learn not only ‘their young students of the law dupondi, agamst which the 
: size, hut that they were in value ten assaria as the first emperor made a law; but it 15 not known what gave 
, denarius. In the reivn of Dioclesian, the place of rise to the name. The dupondins, though of the- 
i the sestertius was supplied by the folls, that emperor same size with the as, is commonly of finer workman- 
9 having restored the silver coin to its purity, and like- ship, the metal being greatly superior in value. It 
d Wice given this form to the copper ; but it would seem  continnes to be of yellow brass, as well as’ the — 
i that this restoration of the coinage only took place to-  tius to the time of Galhenus ; but the as 1s always in 
y wards the end of his reign; whence we have but few copper. an a7 
; of his silver coins, and still fewer of the follis, though ‘The imperial as, or assartvm, was worth only a Of the as- 


34 
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of e se- 
st ius. 


The sestertius underwent no change till the time of 
Alexander Severus, when it was diminished by one- 
third of its weight. . Trajauus Decius was the first 
who coined double sestertii, or quinarii, of brass; but 
from the time of 'Trcbonianus Gallus to that of Gal+ 


lienus, when the first brass ceases, the sestertius does’ 


not weigh above the third part of an ounce; the lar- 
ger coins are accounted double sestertii; and after the 
time of Gallienns it totally vanishes. In the times 
of Valerian and Gallienus we find a new kind of coin- 


The dupondius was only half the value of the sester- Of the di- 
6 a Oy at 
tius, or about one penny sterling; and before the Poustus. 


yellow brass appeared it seems to have been struck up- 
on-copper, and double the size of the as. ‘There are 
some of this coin, struck in the time of Julius Cesar, 


in yellow brass, weighing half an ounce, with a head of © 


Venus Victrix upon one side ; on the reverse, a female 


fizure, with serpents at her feet: while others have a - 


Victory on the reverse, with Q.Oppius Pr. After the 
time of Augustus, the dupondius was struck im yellow 


half penny. sarin. 


Ancicut halfpenny. 


the lower Jig 
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At fixst it werghed half an ounce, and 
was always of copper till the time of Gallienus, when 
it was made of brass, and weighed only the eighth part 
of an ounce. Irom the time of Gallicnus to that of 
Dioelesian, it continued to diminish still more, the size 
bemg then twenty to an ounce. ‘This was the same 
with the lepta, or smallest eoins but the vevgew, which 
weighed only ten grains. 

The parts of the as occur but seldom: which may, 
indeed, be well expected, considering the low valuc of 
it; though there still occur some of those called semis, 
triens, quadrans, sextans, and uncia, coined in the 
times of Nero and Domitian. ‘There is no smal] brass 
from the time of Pertinax to that of Gallienus, except- 
ing that of Trajanus Decius; but in the time of Galli- 
cnus it becomes extremely common; and the coins of 
small bruss, as well as the larger, arc always marked 
S. C. such as want it being universally accounted for- 
geries 5 and were plated with silver, though the plating 
be now worn off. The small picces struck for slaves 
during the time of the saturnalia, must also be distin- 
guished from the parts of the as. The 5. C. upon these 
most probably signifies Saturn? Conszulto, and were struck 
in ridicule of the true coins, as the slaves on that occa- 
sion had every privilege of irony. 

The sestertius diminishes from Pertinax to Gallienus 
so fast, that no parts of the as are struck, itself being 
so small. ‘Trajanus Decius, indeed, coined some small 
pieces, which went for the semis of the time. ‘The 
small brass eoins under Gallienus were called assaria, 
sixty of which went to the silver denarius. ‘They are 
about the size of the denarius, and some of them oc- 
cur of the coinage of Gallus and his family, of half 
that size, whieh appear to have bcen struck during the 
latter part of his reign, when the assarium was dimi- 
nished to a still smaller size. It is probable, however, 
that some of these very small coins had been struck in 
all ages of the empire, in order to scatter among the 
people on solemn occasions. My Pinkerton is of opi- 


Of the mis-nion that they are the mzssilia, though most other me- 


dallists think that they are medallions. “ But if so 
(says our author), they were certainly called mzsszhad 
non mittendo ; for it would be odd if fine medallions 
were scattered among the mob. It is a common custom 
just now to strike counters to scatter among the popu- 
lace on such occasions, while medals are given to peers 
of the kingdom; and we may very justly reason from 
analogy on this oecasion.”’ 

The assarzon or lepton of the Constantinopolitan em- 
pure was, as we have already observed, one of the small- 
est coins known in antiquity, weighing no more than 
20 grains ; and the xowmza were the very smallest which 
have reached our times, being only onc half of the for- 
mer. By reason of their extreme smallness, they are 
very scarce; but Mr Pinkerton informs us, that he has 
in his possesion a fine one of Theodosius II. which has 
on it the emperor’s head in profile. ‘Theodosius P. F. 
AV.; on the reverse a wreath, having in the centre 
VOT. XX.°: MULT. XXX. 

The prineipal coin of the lower empire was the fol- 

, which was divided into an half and quarter, named 

neicoPortes and tereerev; that latter of which is shown 

by Du Cange to have been a small brass coin, as the 

other is supposed to have been by Mr Pinkerton.— 

Besides these, the follis was divided into eight oboli, 16 
I 
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assaria or lepta, and 32 notnna, though in conimén Afisiel 


computation it contained 40 of these last. This eoin, 
notwithstanding so many divisions, was of no more ya- 
lue than a halfpenny. 7 

Mr Pinkerton controverts an opinion, common among 
medallists, that the largest brass coin or follis of the 
lower empire had 40 small coms, expressed by the let- 
ter M upon it; the next had 30, expressed by the let- 
ter A; the half by the letter K 3 and the quarter mark- 
ed I, which contained only 10. Mr Pinkerton informs 
us, that he has three coins of Anastasius, all marked M 


in large; one of them weighs more than half an ounce 5” 


the sccond 40 grains less ; and the third of 160 grains, 
or one-third of an ounce; but the size is so very un- 
equal, that the last, which is very thick, does not ap- 
pear above half the size of the first. There are pieces 
of Justinian which weigh a whole ounce ; but the size 
of copper was increased as the silver became scarcer ; 
and the value of the coinage cannot be deduced from 
the weight of the coins, as it is plain that our own coin- 
age is not of half the value with regard to the metal. 
A great number of medallions were struck by Constan- 
tius II. but there is no other copper larger than the 
half ounce, excepting that of Anastasius, when the fol- 
lis began to be struck larger. All medallists allow the 
others to be medallions. _ 

The metal employed in these very small coins, 
though at first of brass, was always a base and refuse 
kind ; but copper is generally made use of in the parts 
of the as from the earliest times to the latest ; and if 
brass be sometimes employcd, it 1s never such as ap- 
pears in the sestertii- and dupondiari, which is very 
fine and beautiful, but only the refuse. ‘ Yellow brass 
of the right sort (says Mr Pinkerton), seems totally 
to have ceased in the Roman coinage with the sester- 
tius, under Gallienus, though a few small coins of 
very bad metal appear under that hue as late as Ju- 


lian IT.” 
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Silver was coined im Rome only as late as the 48 stl Roma 
year of the city, or 266 B.C. Varro indecd speaks silver. 


of silver having been coined by Servius Tullius, and 
the libella having been once in silver; but Pliny’s au- 
thority must be accounted of more weight than that 
of this author, as he mistakes the asrex of Sicily for 
Roman coins, having been current at Rome during 
the time of the first Punie war. Even Pliny, accord- 
ing to our author, very frequently mistakes with regard 
to matters much antecedent to his own time; and 
among the moderns he criticises severely Erasmus and 
TIume. ‘ Erasmus (says he), who had been in Eng- 
land for some time, talks of leaden money being used 
here.’”? Not even a leaden token was struck in the 
reign of Henry VILI.; yet his authority has been fol- 
lowed with due deference to so great a name; for 
how could Erasmus, who must have seen the matter 
with his own eyes, assert a direct falschood ? To give 
a latcr instance in a writer of reputation, Mr Hume, 
in Vol. VI. of his history, has these words, in treating 
of the reign of James J. “ It appears that copper 
halfpence and farthings began to be coined in this 
reign. ‘Tradesmen had commonly carried on their re- 
tail business by leaden tokens. ‘The small siver penny 
was soon lost; and at this time was nowherc to be 
found.” Copper halfpence and farthings were not 
struck till Charles Lf. 1672: there were small tokens 

for 
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Jo: for farthings struck in copper by James I. but not one 
vy. for the halfpenny. The silver farthings had cease] 
with Edward VJ. but the silver halfpence continued 
the sole coins till !dward LI. 1t was hy copper tokens 
that small business was carried an. The silver penny 
was much used till the end of the reign of George I. ; 
and so far from being nowhere to be found, is super- 
abuntant-of every reign since that period, not except- 
‘ing even the present reign.of George LEI. From these 
instances the reader may judge how strangcly writcrs of 
‘all-ages blunder, when treating of a subject of which 
they are entircly ignorant.” 

The first silver denarii coined at Rome, are supposed 
st by our author to have heen those which are impressed 
© with the Roma; and he inclines to uecount those the 

most ancient that have a double female head on the 
one side, and on the reverse Jupiter in a car, with 
Victory holding the reins, and the word Roma indent- 
ed in arude and singular manner. The double female 
head seems to denote Rome, in imitation of the Janus 
then upon the as. There are 15 of these in the cabi- 
net of Dr Hunter; one of-the largest weighs 984 
grains: and the rest, which scem to he of the greatest an- 
tiquity, are of various weights betwixt that and 84; 
the smaller and more modern weigh 58 er 59 grains ; 
but Mr Pinkerton is of opinion, that the large ones 
are of the very first Roman coinage, and struck during 
that interval of time betwixt the coinage of -the first 
silver denarius and the as of two ounces. He takes 
| the indentation of the word Roma to bea mark of great 
antiquity ; such a mode being scarcely known any 
where else, cxcept in Caulonia, Crotona, and other 
towns of Italy ; all of them allowed to be struck at 
least goo B.C. As these coins are-not double denarii, 
they must have been struek -prior to the small oncs ; 
aad Nenmann has given an account of one-of them re- 
coined by ‘Prajan, mm which the indentation of Roma is 
carefully preserved. The first denarius was in value 
10 ases, when the as-weighed three ounces; and al- 
lowing 90 grains at a medium for one of these large 
denarii, the proportion of copper to silver must have 
been as-1 to r69: but when the as fell to one ounce, 
the proportion was as 1 to*So3-when it fell to half an 
ounce, so that 16-ses went to the ‘denarins, the pro- 
portion was as 1 to 64, at which it remained. Copper 
with us, in coinage, isto silver as one to 40; but in 
actual value as 1 to 72. 

At Rome the denarius was worth 8d.; the quinari- 
oe us 4d,; and the sestertius, whether silver or brass, 2d. 
is) | the denarius is the coin from which our penny is de- 

rived, and -was the chief silver. coin in Rome for 
600.years. ‘According to Celsus, seven. denarii went 
to the Roman ounce, which in metals did not exceed 
430 grains; hut as all the denarii hitherto met with 
Weigh at-a medium only 60 grains, this would seem 
to make the Roman ounce only 420. grains; though 
perhaps this deficiency may be accounted for from the 
unavoidable waste of metal even in the best preserved 
of these coins. According to this proportion the Ro- 
man pound contained 84 denarii; but in tale there 
Was a very considerable excess ; for no fewer:than 100 
denarii went to the Roman pound. The Greek 
ounce appears to have been considerably larger than 
~ that of Rome, containing about 528 grains; yet not- 
withstanding this apparently. great odds, the difference 
i in the coins was so small, that the Greek money went 
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current in Rome, and the Toman in Greece. The AHeiesfe 
denarius at first went for 10 ases, and was marked XK: Moncy., 


it was afterwards raised to 16; which Mr Pinkerton “V7 
supposes to have been about 175 B. C. Some are 
met with bearing the number XVI. nay, with every 
number up to CCCCLXXVI. These large numbers 
are supposed to*haye becn mint-marks of some kind 
or other. After being raised to 16 ases, it continu- 
ed at the same value till the time of Gallienus; so 
that till that time we are to look upon its constituent 


parts to be 16 ases or assaria, eight dupondii, four 


brass sestertii, and two silver quinarii. Under the 
a * 

emperor Severus, however, or his successor Caracalla, 

denarii were struck of two sizes, one of them a third 


heavier than the common; which we must of conse- 


quence suppose to have borne athird more value. This 
large wiece obtained the name of argentus, and argen- 
teus Phalippus, or the “ silver Philip;” the name of 


Philip having become common to almost every coin. The 


common denarii now hegan to be térmed 2dnuti and 
argent, Philippi minutuli, &c. to express their being 
smaller than-ihe rest. Some have imagined that the 
large denarh were of :the same value with the small, 


only of worse metal ; int Mr Pinkerton observes, that 


among the few which have any difference of metal, 
the smallest are always the worst. ‘The first mention 
of the mzntz is in the time of Alexander Severus, who 
reduced the price of pork from eight minuti at Rome 
to two and to one. © The minutus argenteus of that ave 
was ahout 40 grains; and from the badness of the 
metal was not worth above 4d. of our money. ‘Thus 
the price of meat was by this prince reduced first to 8d. 
and then to qi. a 
According to Zozimus and other writers, the pu- Restoration 
rity of the Roman coin was restored by Aurelian: of the pu- 
but Mr Pinkerton <ontroverts this opinion ; thinking "YY wns 
it more probable, that he only made the attempt with- oo, 
out success 3 or that his reformation might be entircly 
conlined to gold, on which there is an evident change 
aiter the time of this emperor. His successor ‘Il'aci- 
tus is said to have allowed no brass to be mixed with 
silver upon any account; yet the few coins of this 
emperor are very much alloyed. -We are certain, 
however, that the emperor Dioclesian restored the sil- 
ver -to its ancient purity; the denarm struck in his 
reign being very small indeed, bnt of as fine silver as 
the most ancient coins of the cmpire. After Gor- 
dian IIY. the small denarius entirely vanished, while 
the large onc was so much diminished, that it resem- 
bled the az2utus, or small one of Caracalla, in size. 
Gallienus introduced the denarii @re7 instead of the ses- 
tertz. The argenteus, though reduced morc than one- 
third in size, contained six denarii cerci, the old stand- 
ard of sestertii. According te the writers of this pe- 
riod, and some time afterwards, the denarius er argen- 
teus contained 60 assaria; whence it follows, that each 
denarius srcus had 10; and from this it probably had 
its name. ‘The assaria are of the size of the argentei 
already mentioned 5 and show the copper to have re- 
tained nearly its old proportion of valuc to the silver, 
viz. I to 60. ) 66 
A larger silver coin was introduced by Constan- Reforma- 
tine I. who accommodated the new money to the tion of the 
pound of gold in such a manner, that 1000 of the for- me 
mer in tale were cqual to the latter in value; so that ,.¢, 
this new piece from thence obtained the name of the 
milliarensts 


q 


> A 6 . 
which in the best cabinets scarec exceeds a dozen of 4), 
coins, eonsists entirely of large unshapely picces of Mo 
coarse metal.. — 

». The consular denarius had also four silver sestertn, _. .® 
till the as fell to half an ounce, when it was thought the dn 
proper to coin the sestertius in brass, as it continued giys, 
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Ancient mllarensi’s or “ thousander.” Its weight at a medi- 
Money. um is 70 grains, or 70 to the pound of silver: but Mr 
Pinkerton is of opinion, that it might have contained 
42, grains, of which two have now perished by the 
softness of the silver; that the pound contained 72 5 or 
that two of the number might be allowed for coinage 5 


67 


Account of 


the small 
Roman 
coins. 


while the alloy alone. would pay for coinigg gold. 
The code says, that 60 went to the pound; but the 


numbers of this are quite corrupt. The sdlarensis was 


worth abeut a shilling sterling. The argentci or de- 
nari, however, were still the most common eurrency 5 
and having been originally rated at 100 to the 
pound of silver in tale, they from thence began to be 
ealled cextentonales, or ** lundreders.” ‘Those of Con- 
stantine I, and IL. Constans, and Constantius, weigh 
from 50 grains down to.403; these of Julian and Jovian, 
from 40 to 303; and of the succeeding emperors from 
that time to Justinian, from 30 to 20. Under Hera- 
clius they ceased cntirely; and from Justinian to their 
total abolition, ad been brought down from 15 to 
ro grains. A like deerease of weiglit took place in 
the milliarensis; those of Constantine and Constans 


being above 70. grains in weight; those of Arcadius: 


not above 60; and the milliarensis of Justinian not 
more than 30 grains; but, from the weight of those 
in Dr Hunter’s cabinet, Mr Pinkerton deduces the 
medium to have been exactly yoy; grains. These 
coins were also called sazorine. 

The smaller silver coins of Rome were, 1. The gzz- 
narius, at first called victoriatus, from the image of Vie- 
tory on its reverse; and which it continued to bear 
from first to last. Its original value was five ases, but 
it was afterwards raised to cight, when the value of the 
denarius increased to 16. Aceording to Pliny, it was 
first eoined in consequence of the /ex Clodia, about 
the s2sth year of Rome. Some are of opinion, that 
it was called xsgersoy undcr the Constantinopolitan 
empire, because it was worth a xsgeriy of gold, 144 
of which went to the ounce: but this is denicd by Mr 
Pinkerton, because, at the time that the word xgariey 
first appears in history, the denarius did not weigh 
above 30 grains; and of consequence, as 25 must have 
gone to the gold solidus, of which there were six in 
the ounce, 130 denarii must have gone to the ounce 
of gold. He is therefore of opinion, that the word 
xiguvioy, was only another name for the denarius when 
much redueed in size; probably owing to the great 
scarcity of silver in Constantinople, though in the same 
city there was plenty of gold; and of consequenec, the 
gold solidus was never diminished. “ For Montes- 
quieu (says our author) has well observed, that gold 
must be common where silver is rare. Hence gold 
was the eommon regulation of aecounts in the Eastern 
empire.” The dixegartoy met with in ancient authors, 
necording to Mr Pinkerton, was merely an improper 
name for the sz2liarensts; when, on account of the 
scareity of silver, the denarius was reduced, and no 
milliarenses coined: so that the current milliarensis of 
former reigns happened to be double to the denarius 
ev centenionalis. The quinarius diminishes in size 
along with the other eoins; those of Augustus weigh- 
ing 30 grains, of Severus 25, of Constantine I. 
20, of Justinian 12, and of Heraclius only 5. A 
new silver coinage seems to have taken place after the 
days of this emperor; as the little we then mect with, 


to be ever afterwards. “‘ The. very last silver sester- 
tius (says Mr Pinkerton) which appears, is one witha 
head of Mercury, and H.S.; on the reverse a caduceus 
P. SEPVLILIVS; who appears to be the P. SEPVLLIvs 
MACER of the denarii of Julius Cesar. If so, as is 
most probable, the sestertius was coined in silver. down 
to Augustus; and it is of course not to be expected 
that any of brass cau appear till Augustus, under 
whom they are actually quite common. I have m- 
deed scen no coin which eould be a eonsular brass se- 
stertius ; and though we have certainly brass dupondi 
of Cesar, yet it is reasonable to infer, that the brass 
sestertius was first coined by Augustus. Not one silver 
sestertius appears during the whole imperial period, 

et we know that the sestertius was the most common 
of all silver eoins. The consular sestertii of silver, 
marked H. S. are not uncommon, nor the quinaru ; 
but. the latter. are very scaree of all the emperors, if 
we except one instance, the ASIA RECEPTA of Au- 
gustus.- | 


‘© The Roman gold coinage was still later than that Roma 
of silver. Pliny tells us, that ‘ gold was eoincd 628° 


years after silver, ; and the scruple went. for 60 sester- 
ces. It was afterwards thought proper to coin 40 
pieces out of the pound of gold. And our princes 
have by degrecs diminished their weight to 45 im the 

ound.” This account is confirmed by the picees 
which still remain ; for we have that very coin weigh- 
ing a seruple, whieh went for 20 sesterees. On one 
side is the head of Mars, and on the other an eagle ; 
and it is marked xx. We-have another coin of the 
same kind, but double, marked xxxx3 and its triple, 
marked Yx or 60; the ~ being the old numeral 
eharacter for 50. Mr Pinkerton, the diseoverer of 
this, treats other medallists with great asperity. Sa- 
vot and Hardouin are mentioned by name ; the latter 
(he says) is ‘ ignorant of common sense 5” and nel- 
ther he nor Savot eould explain it but by reading 
backward; putting the {for the Roman V, and thusmak- 
ing itxv. Other readings have been given by varl- 
ous medallists, but nonc have hit upon the true one 
excepting our author, though the coin itself led to it; 
being just three times the weight of that marked xx. 
We have likewise half the largest coin, which is mark- 
ed xxx, and which weighs 26 grains ; the smallest is 
only 17% 3 the xxxx weighs 343 and the Lx oF 
draehma 53. ‘Chere is also the didrachm of this com- 
age, of 106 grains. 


‘the auret, or Roman gold coins, were at first 48 mi Acco], 
the pound; but they were afterwards diminished inthe # 


number to 40, owing to an augmentation in the weiglit 
of cach coin. In the time of Sylla, the aureus weigh- 
ed no less than from 164 to 168 grains, and there were 
only 30, in the pound; but such eonfusion in the 
coinage was intreduced by that eonqueror, that 0 
person could know exactly what ke was worth. — Till 
this time the aureus scems to have centinued of the 
value of 30 silver denarii, about one pound sterling 5 
for about that time it was enlarged a whole third, 

that 


i 
| 
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that it might still be equivalent to the full number of 


‘ fo 


af two or three sizes. 


denarii. Bnt after Sylla had taken Athens, and the 
arts and manners of Greece became objects of imita- 
tion to the Romans, the aureus fell to 40 in the pound, 
probably when Sylla had abdicated his dictatorship. 
‘Thus, being redueed near to the scale of the Greek 
yevoes, it passed for 20 denari, as the latter did for 
4s many drachmas, being in eurreney. 13s. 4d. ster- 
ling. “ This (says Mr Pinkerton)-is the more pro- 
hable, beeanse we know from Suetonius, that the 
great Cesar brought from Gaul so mueh gold, that it 
sold for nine times its weight of silver: but the Gallic 
gold was of a very base sort.” | 

In the time of Claudius, the aureus was valued at 
10 sesterii, or 25 silver denarii, at which it conti- 
nued till the time of Heliogabains, when it fell to about 
@2 grains at a medium, or rose in number to 55 in the 
pound, In the reign of Philp, during winel the city 
completed its thousandth year, the aureus was eoined 
‘These are impressed with a 
head of Ronie en one side, and various figures on the 
other ; bnt the workmansliip is so rude, that-they are 
supposed to have been struck im some of the more un- 
eivilized provinces of the empire. ‘The practice of 
having different gold coins, however, continued under 
Valerian, Gallienus, and his suceessors. In the time 
of Gallienus, they were of 30,65, and from 86 to 93 
grains; the double aurei being from 172 to 1833 
grains; but the aureus properly so called was from 


‘86 to 93; those of 30 and 32 being the trentes auret 


of the Historie Auguste Scriptores ; while the larger, 
from 62° to 65, are to be accounted donble trientes, 
and were perhaps called minut? auret. ‘The value of 
tliese different sizes of aurei is not known. | 
That Aurelian made some alteration in the coin is 
eertain ; but Mr Pinkerton supposes it to have been 
only in the gold; because under bin and his suecessor 
Probus, the common aureus was of Loo grains, a size 
confined to those emperors: there are likewise halves 
of about 50 grains; and double aurei, commonly of 
very fine workmanship, of upwards of 200 grains. 
In the time of Gallienus, the precious metal was so 
common, that this emperor vied in magnificenee with 
Nero and Heliogabalus. Aurelian, who plundered the 
rich city of Palmyra, and thus became master of the 
treasures of the cast, obtained such a profusion of gold, 
that he looked upen it to be produeed by nature in 
greater plenty than silver. It is remarkable that du- 
ving this emperor’s reign there was a rebellion among 
the money coiners, which conld not be quelled but by 
the destruction of sevéral thousands; which Myr Pin- 
kerton ascribes to his having ordered the gold to 


be restored to its former size, but to go for no more 


silver than it formerly did. ‘ So very little silver (says 
he) oceurs of this period, that it is plam no altera- 
tion in the silver produced the war with the mo- 


neyers; and in the brass he made no change ; or if 


he had, it were strange that such commotions should 
arise about so trifling a metal. But if, as appears from 
the coins, he ordered the aureus, which had fallen to 


$0 crains, to be raised to about roo, it is no wonder 
3 3 


that the contractors should be in an uproar; for a 
whole quarter of their coinage, amounting as would 
seem, to all their profits, was lost. Aurelian judged, 
that when he found gold so common in the east, it 
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was equally so in the west; and that the moneyers Ancient 


must have made a most cxorbitant profit; but his ideas 
on this subjeet were partial and unjust: and after his 
short reign, which did not exceed five months after 
the alteration, the gold returned to its former course ; 
though a few pieces oceur of Aurelian’s standard, 
strnek, as would seem, in the eommencement of the 
reign of Probus his suecessor. 

Fyom this time to that of Constantine I. the aureus 
weighed between 70 and 80 grains; but in his reign 
it was ehanged for the solidus, of which six went to 
the ounce of gold, which went for 74 milliarenses, and 
25 denarii as before; the value of silver being now to 
cold as 14 to 1. This new coin continued of the 
same value to the final downfall of the Constantinopo- 
litan empire 5 gold being always very plentifnl in that 
city, though silver beeame more and more searee. The 
solidxs was worth 12s. sterling. Here again our au- 
thor most severely criticises Mr Clarke and Mr Raver: 
the former (lie says) with respect to the value of-gold 
in the time of Constantine I. “ has left all his senses 
behind him. In page 267, he absurdly asserts, that. 
20 denarii went to the solidus in the time of Theo- 
dosius [. and proeecds with this’ deplorable -error to 
the end of his work. He then tells us, that only 14 
denarii went to the solidus under Constantine I.,” &e. 
To Mr Raper, however, le is a httle more merciful, 
as he owas, that “ though he (Mr Raper) has strange- 
ly eonfounded the milliarensis with the denarius, le 
has yet kept common sense for his guide.” Mr Pin- 
kerton, indeed, argues with great probability, ‘ that 
had any change in the comage taken place between 
the time of Constantine and ‘Theodosius I. that is, in 
less than 50 years, the laws of that period, which are 
all in the Theodosian eode, must lave noticed it.” 
To this and other arguments upon the snbjeet, Mr 
Pinkerton adds the following observation upon the va- 
lue of gold and silver: ‘ As a state advanees to its 
height, gold inereases in value; and asa state declines, 
it deereases, providing the metals are kept on a par as 
to purity. Hence we may argue, that gold decreased 
in its relation to silver perhaps four or five centuries, 
furnished most European kingdoms with gold in coin, 
which otherwise would, from their want of arts and 
of intereourse with the east, then the grand seminary 
of that metal, have almost been ignorant of what gold 
was. ‘These gold eoins were ealled Bezants in Eu- 
rope, because sent from Byzautium or Constantinople ; 
and were sold? of the old scale, six to the ounee. In 
Byzantine writers, the solidus is also called nomzsma. 
or * the eoin 3” crystnos, because of gold; fyperperos, 
from its being refined with fire, or from its being of 
bright gold flaming hke fire. ‘The so/zdi also, as the 
curet formerly, reeeived names from the princes whose 
portraits they bore; as Michelatr, Manuelatz. Solidets 1s 
a term used also for the aureus by Apuleius, who lived 
in the time of Antoninus the Philosopher; ney, as 
varly as the pretorian edicts of the tine of Trajan. 
It was then a distinction from the semissis or halt. ina 
the time of Valerian, when aurei of different ‘sizes’ nad 
been introduecd, it became nécéssary to distingms: thc 
partieular aurei meant. _Hence in ‘the ‘Imperial’ ic- 
seripts, published by the Hzstorze Auguste Semptores, 
Valerian uses the term PAilippeos nostri vultus, tor the 
common aurei. Aurelian uses the same term cr ez 
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Ancient PAihippe?, for the aurei which he had restored to their 
Money. size in some degree. Gallienus uses auret Veleriant 
“———" for luis father’s coins. Aure? Antonimani are likewise 
put by Valerian for coins of the early Antonini, of 
42 Superior standard to any then used. 

Division of In the first gold coinage at Rome the aureus was 
the aureus. divided into four parts: the semissis of 60 sestertil ; 
the tremissis or third, of 40; the fourth, the name of 
which is not mentioned, of 30; and the scrupulum of 
20. But im a short time all of these fcll into disuse, 
except the semissis or half, which is extremely scarce ; 
so that it is probable that few have been struck. It 
is an erroneous opinion (according to Mr Pinkerton), 
that the semissis was called a denarius aureus. ‘The 
aureus itself indeed had this name; but the name of 
guinarius is applied to the semissis with greater propric- 
ty than the former. ‘Trientes, or tremisses of gold, 
are found of Valerian and his son Gallienus, and weigh 
about 30 grains. ‘Those of Salonina the wife of Gal- 
licnus weigh 33 grains. Under the Constantinopo- 
litan empire, tremisscs again made their appearance ; 
aud from the time of Valentinian downwards, the 
thirds are the most common kinds of gold, being worth 
about qs. sterling. ‘The semissis is likewise mention- 
ed, but none occur earlier than the time of Basiliscus. 
The gold tremissis was the pattern of the French and 
Spanish gold coins ; as the silver denarius, in its dimi- 

43 _ nished state, was of the Gothic and Saxon penny. 
Account of We shall close this account of the Roman moncy 
ae ae te some remarks concerning the mint, and method 
coining, of coinage. This at first scems to have been under 
the dircction of the questor. About the time that 
silver was first coined in Rome, viz. about 266 B. C. 
the triumvirt monctales were created. ‘They were at first 
of senatorial rank, but were by Augustus chosen from 
among the equestrian; and the title of érawmwrr was 
continued till after the time of Caracalla; but under 
Aurelian there was probably but one master of the 
‘mint, called rationalts ; and Mr Pinkerton is of opi- 
nion that the change took place under Gallienus. He 
seems also to have permitted the provincial cities to 
eoin gold and silver, as well as to have altered the form 
of the mints in the capital, and to have ordered them 
all to strike money with Latin legends, and of the 
same forms; as in his time we first meet with coms 
with mint marks of citics and offices. ‘The violent in- 
surrection which took place in his reign has already 
been mentioned, as well as its probable cause ; and Mr 
Gibbou has shown, that the concealed enemics of Au- 
relian took such advantage of this insurrection, that it 
cost 7000 of his best troops before it could be quelled. 
About this time the procurator monete scems to have 
succeeded the ratzonal’s as director of the mint. In 
the colonies, the direction of the mint seems to have 
been given to the decemviri, whose names frequently 
occur in colonial coins 3 “* which (says Mr Pinkerton), 
though generally of rude invention, and ruder execu- 

iion, are yet often interesting and important.” 
‘The engraving of the ancient dies used in comage 
was a work of much genius and labour; and at Rome 
Gireck artists were generally employed in it; but it 
has been thought a matter of great surprise, that scarce 
any two ancient coins are to be found cxactly the 
same. Hence some antiquaries have imagined that 
only a single coin was thrown off from each die. M. 


a 


Beauvais informs us, that the only two Roman impe- 


‘servations of this sort. But it would be surprising if 


or four dies have been used. Sometimes the obverse of 
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rial coins of the first timcs which le had seen perfect- yo... 
ly alike were those of the emperor Galba. It is, how- 
ever, the opinion of the best judges, that a perfect si- 
milarity betwixt two medals 1s a very great reason for 
supposing one of them to be forged. “ Lt must also 
be observed (says Mr Pinkerton), that the diflerenees 
in coins, apparently from the same dic, are often so 
minute as to escape an eye not used to microscopic ob- 


any two ancient coins were now found struck witi the 
same dic ; for out of each million issued, not above one 
has reached us. Dues soon give way by the violence of 
the work, and the ancients had no puncheons nor ma- 
trices, but were forced to engrave many dics for the 
same coin. Even in our mint, upon sending for a shil- 
ling’s worth of new halfpence, it will appear that three 


of the die gives way, sometimes the reverse ; but among 
us it is renewed by puncheons, though with variations 
in the lettering or other minute strokes ; while the an- 
cients were forced to recur to another die differently 
engraven. ‘The engravers of the dic were called cela- 
tores; other officers employed in the mint were the 
spectatores, expectatores, or nununularit, The melters 
were styled fusari, flatuari, and flaturarit; those who 
adjusted the weight were called equatores monetarum ; 
those who put the pieces into the die swpposztores, and 
those who struck them madleatores. At the head of 
each office was an officer named primicerius, and the 
foreman was named opto et exactor.”’ 

In order to assist the high relicf on the coms, the 
metal, after being melted and refined, was cast into 
bullets, as appears from the ancient coins not being 
cut or filed on the edges, but often cracked, and al- 
ways rough and unequal. ‘These bullets were then 
put into the dic, and received the impression by re- 
peated strokes of the hammer, though sometimes a 
machine appears to have been nsed for this purpose: 
for Boiteruc informs us, that there was a picture of 
the Roman mintage in a grotto near Baie, where a 
machine was represented holding up a large stone as if 
to let it fall suddenly, and strike the coin at onee. 
None of the ancient moncy was cast in moulds, except- 
ing the most ancient and very large Roman brass, 
commonly called wegghts, and other Italian picces of 
that sort ; all the rest being mere forgeries of ancient 
and modern times. Some Roman moulds which have 
been found are a proof of this; and from these some 
medallists have erroneously imagined that the an- 
cients first cast their money in moulds, and then stamp- 
ed it, in ordcr to make the impression more clear and 
sharp. 

The ancicnts had some knowledge of the method 
of crenating the edges of their coins, which they did 
by cutting out regular notches upon them; and of 
this kind we find some of the Syrian and ancient con- 
sular coins, with a few others. The former were cast 
in this shape, and then struck ; but the latter were ere- 
nated by incision, to prevent forgery, by showing the 
inside of the metal: Lowever, the ancicnt forgers also 
found out a method of imitating this; for Mr Pin- 
kerton informs us, that he had a Roman consular coin, 
of which the incisions, like the rest, were plated with 
silver over the copper. 
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Sect. VI. Of the Preservation of Medals. 


WE now come to consider what it is that distin- 

lishes one medal from another, and why some are so 
highly prized more than others. ‘This, in general, 
besides its genuineness, consists in the high degree of 
preservation in which it is. ‘This, by Mr Pinkerton, 
is called the conservation of medals, and is by him re- 
garded as good and as perfect. In this, he says that 
a true judge is so nice, that he will reject even the 
rarest coins if in the least defaced either in the figures 
or legend. Some, however, are obliged to content 
themselves with those which are a little rubbed, while 
those of superior taste and abilities have in their. ca- 
binets only such as are in the very: state in which they: 
came from the mint; and such,.he says, are the ca- 
binets of Sir Robert. Austin, and» Ma Walpole, of 
Roman silver, at Strawberryhill. It is absolutely ne- 
cessary, however, that a-coin be in what is called govd 
preservation ; which inthe Greek or Roman-emperors, 
and the colonial coins, is supposed to be when the le- 
gends can be read with some difficulty ; but when the 
conservation is perfect, and the coin just.as-it came from: 
the mint, even the most common coins are valuable. 

The fine rust, like varnish, which covers the sur- 


-best face of brass and copper coins, is found to be the best 
ebved preserver of them ; and is brought on by lying in a cer- 
tn tain kind of soil. Gold cannot be contaminated but by 
“iron mold, which happens whem: the. com lies in a soil 


impregnated with iron ; but silver is susceptible-of va- 
rious kinds of rust, principally green and red ;_ both of 
which yield to vinegar. In. gold and silver coins the: 
rust must be removed, as being prejudicial ; but in 


brass and copper it is preservative and ornamental ; a- 


circumstance taken notice of by the ancients. ‘ This 
fine rust (says Mr Pinkerton), which is indeed a natu-. 
ral varnish not imitable by the art ef man, is sometimes 
a delicate blue, like that of a turquoise ; sometimes of 


a bronze brown, equal to that observable in ancient sta-- 


tues of bronze, and so highly prized ; .and sometimes of 
an exquisite green, a little on the azure hue, which last 
is the most beautiful of all. It is also found of a fine 
purple, of olive, and of a cream colour or pale yellow : 
which last is exquisite, and shows the impression to as 
much advantage as paper of eream colour, used in all 
great foreign presses, does copperplates and printmg. 
The Neapolitan patina (the rust in question) is of a 


light green; and when free from excrescence or blemish 


is very beautiful. Sometimes the purple patina gleams 


’ through an npper coat of another colour, with as fine 


effect as a variegated silk or gem. In a few instances 
a rust of a deeper green is found; and it is sometimes 
spotted with the red or bronze shade, which gives it 
quite the appearance of the East Indian stone called the 
blood-stone. These rusts are all, when the real product 
of time, as hard as the metal itself, and preserve it much 
better than any artificial varnish could have done ; con- 
cealing at the same time not the most minute particle 
‘of the impression of the coin.” 

The value of medals is lowered when any of the 
letters of the legend are misplaced ; as a suspicion of 
forgery is thus induced. Such is the case with many 
of those of Claudius Gothicus. The same, or even 
greater, diminution in value takes place in such coins 


just mentioned. 
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as have not been well fixed in the dic, which has octa- pyoserya- 


sioned their slipping nnder the strokes of the hammer, 
and thus made a double or triple image. Many coins 
of this kind are found in which the one side is perfect- 
ly well formed, but the other blundered in the manner 
Another blemish, but of smaller mo- 
ment, and which to some may be rather a recommen- 
dation, is when the workmen through inattention have 
put another coin into the die without taking out the 
former. ‘Ivhus the coin is convex on one side, and con- 
cave on the other, having the same figure upon both its 
sides. . 


tion. 
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The medals said by the judges in this science to be mee 
cou .termarked are very rare, and highly valued. ‘They marked 
have a small stamp impressed upon them, in some a "¢dals. 


head, in others a few letters, such as AUG: N. PRO- 
Bus, &c. which marks are supposed to imply an al- 


teration in the value of the coin; as was the case with. 


the countermarked coms of Henry VIII. and Queen 


Mary of Scotland. 


ing been used as ornaments; but this makes no al- 
teration in their value. Neither is it any diminution 
in the value of a coin that it is split at the edges ; for 
cofns of undoubted antiquity have often been found in 
this state, the cause of which has been already explain- 
ed. On the contrary, this crackingyis generally con-. 
sidered as a great: merit ;_ but -Mr Pinkerton. suspects 
that one of these cracked coins: has given rise to an 
error with respect to the wife of Carausius who reigned 
for some time in Britain. ‘The inscription is read 
ortuNA AuG: and there is a crack in the medal just. 
before the O of oriuna. 


AUG. 


| Some have a small hole through: 
them ; sometimes with a little ring fastened in it, hay-- 


Without this crack Mr Pin-.- 
kerton supposes that it would have been read Fortuna - 


. . ¥ 2% §° 
Some particular soils have the property of giving sive: ak 


silver a yellow colour as if it had been gilt.\ It natu- gold how 
rally acquires a black colour through time, which any tarnished. 


sulphureous vapour will bring on-in- a few minutes. 
Irom its being so susceptible -of injuries, it was al- 
ways mixed by the ancients with much alloy, im or-: 
der to harden it. Hence the impressions of the ancient 
silver coins remain perfect to this day, while those of- 
modern coins are obliterated. ina few years. On this. 
account My Pinkerton’ expresses. a wish that modern 


states would allow a much greater proportion’ of alloy~ 


in their silver coin than they usually do. As gold 
admits ef no rust except.that from iron above-mention-. 


ed, the coins of this metal are generally in perfect: 


conservation, and fresh as from the mint. 
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To cleanse gold coins from this rast, it is best to How to 
steep them in aquafortis, which, though a very power-‘leanse ~ 


ful solvent of other metals, has no effect upon gold. 
Silver may be cleansed by steeping for a day or two 
im vinegar, but more eflectually by boiling in water. 
with three parts of tartar and one of sea salt 5- on bath 
these metals, however, the rust is always in spots, 
and never forms an entire incrustation as on brass or’ 
copper. The coins of these two metals must never. 
be cleansed, as they would thus be rendered’ full of 
small holes eaten -by the rust. Sometimes, however, 
they are fonnd so totally obscured with rust, that no-. 
thing can be discovered upon them 3 in which case it 
+s best to clear them with a graver; but it may also’ 
be done by boiling them for.24 hours sn. woes ah 

Kce 


them. - 
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How to di- three parts of tartar and one of alum ; not sea salt as in 
stinguish silver coms. 


——— The high state of preservation in which ancient 
fits, cols are usually found, is thus accounted for by Mr 


Hancarville. He observes, that the chief reason is 
80 the custom of the- ancient always to bury one or more 
When an- coins with their dead, in order to pay for their pas- 
cient coins . “eT S10 . ; 
are in such S28 Over the river Styx. ¥rom Phidon of Argos 
a high (says he) to Constantine I. are 36 generations: and 
state of pre- from Magna Grecia to the Euphrates, from Cyrene 
‘servation. to the Euxine sea, Grecian arts prevailed, and the 
inhabitants amounted to above 30,000,000. ‘There 
died, therefore, in that time and region, not less than 
ten thousand millions of people, all of whom had coins 
of one sort or other buried with them. The tombs 
were sacred and untouched; and afterwards neglected, 
till modern euriosity or chance began to disclose them. 
The urn of Flavia Valentina, in Mr Towley’s capital 
collection, contained seven brass coins of Antoninus 
Pius and Heliogabalus. Such are generally black, from 
being burnt with the dead. The best and fresh- 
est coins were nsed on these occasions from respect to 
the dead; and lence their fine conservation. At Sy- 
racuse a skeleton was found in a tomb, with a beautiful 
gold coin in its mouth ; and innumerable other instances 
might be given, for hardly is a funeral urn found 
without coins. Other incidents also conspire to farmish 
us with numbers of ancient coins, though the above- 
recited “circumstance be the chief cause of perfect 
conservation. In Sicily, the silver coins with the head 
of Proserpine were found in-such numbers as to weigh 
600 French livres or pounds. In the 16th century, 
60,000 Roman coins were found at Modena, thought 
to be a military chest hid after the battle of Bednacum, 
when Otho was defeated by Vitellius. Near Brest, in 
‘the year 1760, between 20 and 30,000 Roman coins 
were found.’ A treasure of gold coins of Lysimachus 
was found at Deva on the Marus; and Strabo, lib. vu. 
and Pausan. in Aftrc. tell that he was defeated by the 
Getz; at which time this treasure seems-to have fallen 
8, into their hands.” | | 
Number of Thus Mr Pinkerton, from the authority of Mr 
ancieut Ffancarville and others: but considering these vast 
a numbers of coins found in various places, it seems sur- 
prising how so few should now remain in the cabinets 
of the curious, as the same author informs us that the 
whole of the different ancient coms known to us 
amount only to about 80,000, though he owns that the 
calculation cannot be esteemed accurate. 


‘Srct. VIL. How todistinguish true Medals from coun- 
7 . terfeits. 


Tre most difficult and the most important thing 
in the whole science of medals is the method of di- 
stinguishing the true from the counterfeit. The value 
put upon ancient coins made the forgery of them al- 
most coeval with the science itself; and as no laws in- 
flict a punishment upon such forgers, men of great 
genius and abilities have undertaken the trade: but 
whether to the real detriment of the science or not, 
is a matter of some doubt ; for if only exact copies of 
genuine medals are sold for the originals, the imposi- 
tion may be deemed trifling: but the case must be ac- 
ecounted very different, if peoplé take it upon them 
to forge medals which never existed. At first the for- 
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century. 


‘who is the most famous, lived in the middle of 


‘tyrants in small brass. 


geries were extremely gross; and medals were forged How ty, 
of Priam, of Aristotle, Artemisia, Hannibal, and most stinguish 
of the other illustrious personages of antiquity. Most tue from | 
of these were done in such a manner, that‘the fraud ‘umter 
: ‘ | eel feits 
could easily be discovered ; but others have imposed 
even upon very learned men. Mr Pinkerton mentions 
a remarkable medal of the emperor Heraclius, repre- 
senting him in a chariot on the reverse, with Greek 
and Latin inscriptions, which Joseph Scaliger and 
Lipsius imagined -to have been struck in his own time, 
but which was certainly issued in Italy in the 15th 
“ Other learned men (says our author) have 
been strangely misled, when speaking of coins ; -for to 
be learned in-one subject excludes not gross ignorance 
in others. Budzeus, de Asse, quotes a denarius ‘of 
Cicero, M. TULL. Erasmus, in one of his Epistles, 
tells us with great gravity, that the gold coin of 
Brutus struck in Thrace, KOZQN, bears the patriarch 
Noah coming out of the ark with his two sons, and 
takes the Roman ‘eagle -for the dove with the olive 
branch. Winkelman, in his letters informs us, that 
the small brass piece with Virgil’s head, reverse EPO, 
is undoubtedly ancient Roman; and adds, that no 
knowledge of coins can be had out of Rome: but 
Winkelman, so conversant in statues, knew nothing 
of coins. It is from other artists and other produc- 
tions that any danger‘of deceit arises. And there is 
no wonder that even the skilful are misled by such 
artists as have used this trade; for among them appear 
the names of Victor Gambello, Giovani -del Cavino, Coins fir. 
called the Papuan, and his son Alessandro Bassiano, ged by er | 
likewise of Padua, Benvenuto Cellini, Alessandro cellent a) 
Greco, Leo Aretino, Jacobo da Frezzo, Federigo 
Bonzagna, and Giovani Jacopo, his brother; Sebas- 
tiano Plumbo, Valerio de Vizenza, Gorleus, a Ger- 
man, Carteron of Holland, “and others, all or most of 
them of the 16th century; and Cavino the Paduan, 


| 
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that century. The forgeries of Cavino are held 
in no little esteem, being ‘of wonderful execution. 
His and those of Carteron “are the most numerous, 
many of the other artists here mentioned not hay- 
ing forged above two or three eoins. Later forgers 
were Dervieu of Florence who confined himself to 
medallions, and Cogornier who gave coins of the 30 
The chief part of the forgeries 
of Greek medals which have come to my knowledge 
are of the first mentioned, and a very gross kind, re- 
presenting persons who could never appear- upon coin, 
such as Priam, /fneas, Plato, Alcibiades, Artemisia, 
and others. The real Greek coins were very little 
known or valued till the works of Goltzius appeared, 
which were happily posterior to the era of the grand 
forgers. Why later forgers have seldom thought of 
counterfeiting them cannot be easily accounted for, if 
it is not owing to the masterly workmanship of the ori- 
ginals, which set all imitation at defiance. FT orgeries, 
however, of most ancient coins may be met with, and — 
of the Greek among the rest. ) 83. | 
‘ The forgeries are more conspicuous among the Ro- Roman f 
man medals than any other kind of coins; but. we are se ” 
not to look upon all these as the work of modern Poe re 
artists. On the contrary, we are assured that many 
of them were fabricated in the times of the Romans 
themselves, some of them being even held in more esti- 
mation than the genuine coins themselves, on account 


of 
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- to di- of their being plated, and otherwise executed in a man- 
guish per to which modern forgers could never attain. Iven 
Pe the ancients held seme of these counterfeits in such es- 
sits. timation, that Pliny informs us there were frequcutly 
~——/ many true.denarii given for one false one.”-—Caracalla 
is said to have coined money of copper and lead plated 
with silver; and plated coins, the work of ancicnt 
forgers, occur of many Greek citics and ‘princes ; nay, 
there arc even forgeries of barbaric coins. “ Some. 
Roman coins (says Mr Pinkerton), are found of iron or 
lead plated with brass, perhaps trials of the skill of the 
forger. Iron is the most common ; but one decursio of 
Nero is known of lead plated with copper. Neumann 
justly observes, that no historic faith can be put in 
plated coins, and that most faulty reverses, &c. arise 
tron plated coins not being noticed as such. Even of 
the Roman consular coins not very many have ever 
s, been forged. 'The celebrated silver denarins of Brutus, 
avius of with the cap of liberty and two dagygcrs, is the chief in- 
us. stance of a consular com of which a counterfcit 1s known. 
But it is easily rejected by this mark : in the true com 
the cap of liberty is below the guard or hilt of the 
daggers; in the false, the top of it rises above that 
hilt.” 

The imperial series of medals is the grand object of 
modern medallic forgeries; and the deception was at 
first extended to the most eminent writers npon thie 
subject. The counterfeits arc by Mr Pinkerton divi- 
ded into six classes. 

I. Such as are known to be imitations, but valued. 
on account of the artists by whom they are executed. 
In this class the medals of the Paduan rank highest ; 
the others being so numerous, that a complete series 
of imperial medals of almost every kind, nay almost of 
every medallion, may be formed from among them. In 
France, particularly, by far the greater part of the ca- 
binets are filled with counterfeits of this kind. They 
are distinguished from such as are genuine by the fol- 
Jowing marks : 
sally thinner. 2. They are never worn or damaged. 
3. The letters are modern. 4. They arc either desti- 
tute of varnish entirely, or have a false one, which is 
easily known by its being black, shining, and greasy, 
and very easily hurt by the touch of a necdle, wiunle 
the varnish of ancient medals 1s as hard as the metal 
itself. Instead of the greasy blaek varnish above men- 
tioned, indced, they have sometimes a light green 
one, spotted with a kind of iron marks, and is com- 
posed: of. sulphur, verdigrise, and vinegar. It may 
frequently be distinguished by the hairstrokes of the 
pencil with which it was laid on being visible upon it. 
5. The sides are cithcr filed or toa much smoothed 
by art, or bear the marks of a small hammer. 6. ‘The 
counterfeits are always exactly circular, which 1s not 
the case with ancient medals, especially after the time 
of Trajan. 

The Paduan forgeries may be distinguished from 
those of inferior artists by the following marks : 1. The 


an for» 


sh 

nueommerarcescldom-thinner than the aveient. 2. 'T hey 
‘ very seldom appear as worn or damaged, but the others 
4 very frequently, especially in the reverse, and legend 
4 of the reversc, which sometimes, as in forged Othos, 
if appear as half consumed by time. 3. The letters in 


moulds taken from the antigue coins have the rudencss 
of antiquity. 4. False varnish is commonly light. green 


1. Khe counterfeits are almost univer-. 
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or black, and shincs too much or too little. 5. Lhe How to di- 
sides of forged coins are frequently quite smooth, and_ stinguish 
undistinguishable from the ancient, though to accom- tue from 
plish this requires but little art. 6. Counterfeit me- ere 
dals are frequently as irregular in their form as ders ae 
genuine ; but the Paduan are generally circular, though 
false coins have often little pieces cut off, in perfect — 
imitation of the genuine. 7. In cast coins, the letters 
do not go sharp down into the medal, and have no fix- 
ed outlinc; their minute angles, us well as those af 
the drapery, are commonly filled up, and bave not the 
sharpness of the geuuinc kind. Where the letters or 
figures are faint, the coin is greatly to be suspected. g 

The letters form the great criterion of medals, the ime whe 
ancient being very rudé, but the modern otherwise 3 principal 
the reason of which, according to Cellini, is, that the ™iterion of 
ancients engraved all their matrices with the graver or ™°4s: 
burin, while the modern forgers strike theirs with a 
punch. 88 
According to Vico, the false patina is green, black, Vico’s ac- 
russet, brown, gray, and iron colour. ‘The green is count of 
made from verdigrise, the black is the smoke of sul-{!sepatina. 
phur, the gray is made of chalk stecped in urine, the 
coin being left for some days inthe mixture. he rus-. 
s¢t is next to the natural, by reason of its being a 
kind of froth which the fire forces from ancient coins ; 
but when false, it shincs too much. To make it they 
frequently took the large brass coins of the Ptolemies, 
which were often corroded, and made them red hot in 
the fire; put the coins upon them, and a fine patina 
adhered. Our author does not say in what manner. 
tle iron-coloured patina was made. ‘ Sometimes 
(adds he) they take an old defaced coin, covered with 
real patina, and stamp it anew ; but the patina is then 
too bright in the cavities, and too dull in the protu- 
berances, ‘The trial of brass coins with the tongue is 
not to be despised; for if modern the patina tastes bit- 
ter or pungent, while if ancient it is quite tasteless.”’ 

Myr Pinkerton informs us, that all medallions from: 
Julius Cesar to Adrian are much to be suspected of for- 
gery; the true medals of the first 14 emperors being 
exceedingly valuable, and to be found only in the cabi- 
nets of princes. 89 

II. The second class of counterfeit medals contains Medals cast 
those cast from moulds taken from the Paduan forge- from the 
ries, and others done by cminent masters. These are P@duan for- 
sometimes morc difficult to be discovered than the for-°°"** 
mer, because in casting them they can give any degree 
of thickness they please ; and, filling the small sand- 
holes with mastic, they retouch the letters with a gra- 
ver, and cover the whole with varnish. The instruc- 
tions already given for the former class, however, are 
also uscful for those of the second, with this addition, 
that medals of this class are generally lighter than the 
genuine, because fire rarefies the metal in some degree, 
while that which is struck is rather condensed by the. 
strokes. In gold and silver medals there cannot be 
any deception of this kind; because these metals ad-. 
mit not of patina, and consequently the varnish be- 
trays the imposition. The marks of the file on the 
margin of those of the second class are a certain sign 
of forgery; though these do not always indicate the 
forgery to be of modern datc, because the Romans 
often filed the edges of coins to accommodate them to 
the purposes of ornament, as quarter guineas arc some- 

tunes . 
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How to di-times put into the bottortt of ptinch ladles. It is com- 


stinguish. 

true from 

counter- 
fvits. 


ey naturally. 


QO 


Medals east 


moén to imitate the holes of medals made by time by 


means of aquafortis; but this destroys the sides of . 


a eoin more effcetually than if it had been eat into 
The fraud, however, is not easily distin- 
uished. | 
IL. Beds cast in moulds from an antique. —In this 


- from an an-,ode some-forgers, as Beauvais informs-us, have been 


: -taque. 


so very earcful, that they would melt a common me- 
dal of the emperor whom they meant to counterfeat, 
lest the quality of the metal should betray them. 
‘This (says Mr Pinkerton), has been-done in the sil- 
ver Septimius Severus, with the reverse of-a trium- 


‘ phal arch, for which a common coin of the same prince 
‘has been melted ; and-in other instances.” Putting: me- 


‘91 
Anezent 
medals re- 
touched. 


02 
Medals 
with new 
devices, or 
soldered. 


dals in the fire or -upon hot iron to elease them, gives 
them an appearanec of being cast ; for some spots of the 
metal being softer than the rest will run, which makes 
this one of the worst mcthods of clearing medals.— 
The direetions given for discovering the two former 
deceptions hold good also in this. 

IV. Anctent Medals retouched and altered.—This is 
a class of counterfeits more difficult to be diseovered 
than any other. ‘ The art (says Mr Pinkerton) ex- 
erted in this class is astonishing and a-connoisseur is 
the less apt to suspect it, because ‘the coms themselves 
are in fact ancient. ‘The acute minds of the Itahan 
artists exerted themselves in this way, when the other 
forgeries became common and known, With graving- 
tools they-alter the. portraits, the reverses, and the m- 
scriptions themselves, in a surprising manner. Ofa 
Claudius struck at Antioch they make an-Otho; of 
a Faustina, a Titiana; of a Julia Severa, a Didia 
Clara; of a Macrinus, a Pescennius, cc. Give them 
a Marcus Aurelius, he starts upa Pertinax, by thicken- 
ing the beard alittle, andenlarging the nose. In short, 
wherever there is the least resemblance in persons; re- 
verses;*or ‘legends, au artist may from a trivial me- 
dal generate a most scarce and valuable one. ‘This 
fraud is distinguishable hy the false varnish which some- 
times masks it; but, above all, by the letters. of the 
legend, which are always altered. «Though this be 
sometimes done with an artifice almost miraculous, yet. 


most commonly the» characters straggle, are disuaited, 


and not in a-line.”” 

In counterfeits of this kind sometimes the obverse 1s 
not touched, but the reverse made hollow, and filled 
with mastie coloured like the com, and engraven with 
guch device and legend as was most likely to bring a 
great price; others are only retouched in some minute 
parts, by which, however, the value of the coin 1s 
much diminished. ‘ Against all these arts (says Mr 
Pinkerton), severe scrutiny must be made by the pur- 
chaser upon the medal itself ; and the investigation and 
opinion of eminent antiquaries had upon its being.al- 
tered, or genuine as it is issued from the mint.” 

V. Aledals impressed with new devices, or soldered. 


—In the first article of this class the.reverses have heen- 


totally filed off, and new ones impressed: with a dic 
and hammer. 


ing it with a hammer. The forgery in tlus class is 

very casily discovered, as the devices and inscriptions 

on the counterfeits are known not to exist on true 
2 


7 


This is done by putting the face. or: 
obverse, whichever is not touched,: upon different: folds : 
of pasteboard, afterwards applying the: die and strik-- 


S. 


medals: as the Pons Allius on the reverse of Adrian: 7, wl 
* . ‘ ° . e . UC, stingul 
The diference of fabrication in. the face or reverse tue fr 
will be discovered at the first glance by any person of © 


the Expeditio Judaica of the same emperor, | 


skill. 

‘The soldered medals consist of two halves belong- 
ing to diflcrent medals, sawed through 'the middie and 
then joined with solder. ‘This mode of counterfeiting 
is common-in silver and brass coins. “ ‘They-will 
take an Antoninus, for example, and: saw off the re- 
verse, then solder to the-ebverse which they have treat- 
ed in the same manner. “Ihis makes a medal, which, 
from an unknowing purchaser, will bring a hundred 
times the priee of the two coins, which compose it. 
When the deccit is used-in brass coins, they take care 
that the metals be of one hue; though indeed some 
pretenders in this way sometimes solder copper and 
brass together, which at once reveals the deceit. Me- 
dals which have a portrait on. each side, and which 
are generally valuable, are*the most Hable. to a suspi- 
cion of this fraud. ‘Toa very nice eye the minate 
ring of-solder is always visible; and upon inserting 
graver, the fabrication falls into halves.” 

In the same manner reverses are sometimes soldered 


to faces not originally belonging to them; as one. men- , 


tioned’ by Pere Jobert, of Domitian. with an anphr 
theatre, a reverse of ‘Titus joimed to it. Another art 
is sometimes made use of in this kind of counterfeits, 
of which there is an instance in the temple of Janus 


- upon Nero’s medals 3 where the middle brass is taken 


off, and inserted in a cavity made in«the -middie of 
large coin of that prince. In the coms of the lewer 
empire, however, the reverses of medals are sometimes 
so connected with their obverses, that a suspicion of 


forgery sometimes occurs without any foundation. 


They are met with most.commonly after the time of 
Gallienus, when sueh a number of usurpers arose, that 
it was difficult to obtain an exact portrait of their fea- 
tures; the coiners had not time, therefore, to strike 
a medal for these-as they could have: done for other 
emperors who reigned longer. Hence,.on the reverse 
of a medal of Marius, who: reigned only three days, 
there is PACATOR ORBIS, which shows that at :that 
time they had: reverses ready fabricated,..to.be applied 
as occasion might require. 
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- VI.-Plated medals, or those which-have cte/ts.—-It Hated» 
has been already remarked, that many ‘true medals are dals, & 


cracked in tho edges; owing to the repeated strokes 
of the hammer, and the little degree of. ductility which 
the metal possesses. This the forgers attempt to imi- 
tate by a file ; but it is easy to distinguish» betwixt the 
natural and-artifieial cleft by. means:of a.small needle. 
Fhe natural cleft is wide at the extremity, and appears 
to have a kind of almost imperceptible filaments; the 
edges of the crack corresponding with each other m 


-a manner which no art can imitate. 


“The plated medals which: have been forged in an- 
crent times. were long supposed to be capable of resist- 
ing every effort of modern imitation; but of late 
years, “‘ some ingenious rogues (says Mr Pinkerton), 
thought of. piercing false medals of silver with a red- 
hot needle, which gave a blackness to the inside of 
the coin, and made it appear plated .to an injudicious 
cye. This fraud is easily distinguished by scraping the 


inside. of the metal.” . It is, however, very difficult ta 


distingwish 


Ounter. | 
t& 


fits, 


; 
; 
: 


i 


Wek bese S&S. 
di. distinguish the forgeries of rude money, when not cast; 
sh and our author gives no other direction than to consult 
ma skilful medallist. Indeed, notwithstanding all the 
"- directions already given, this seems to be a resource 
— which eaunot by any means with safety be neglected. 


toe ” 
mitted with more ease, and the profit is incomparably Value. 
larger.”’ ) 


Sect. VIII. Of the Value of Medals. 


+ comparing the forged with the genuine. 


A real and practical knowledge of coins “ is only to 
et-he aequired (says he) by seeing a great number, and 
It cannot 
‘therefore be too much recommended to the young 
connoisseur, Who wishes to acquire some knowledge in 
this way, to visit all the sales and cabinets he can, and 
to look upon all ancient medals with a very microsco- 
pie eye. By these means only is to be acquired that 
ready knowledge which enables at first glance to pro- 
nounce upon a forgery, however ingenious. Nor let 
the science of medals be from this concluded to be un- 
certain ; for no knowledge is more certain and imme- 
diate, when it is properly studicd by examination of 
the real objects. A man who buys coins, trusting 
mercly to his theoretic perusal of medallie books, will 
find himself wofully mistaken. He ought to study 
coins first, where only they can be stndied, in them- 
selves. Nor can it be matter of wonder or implica- 
tion of caprice, that a medallist of skill should at onc 
perception pronounce upon the veracity or falsehood 
of a medal; for the powers of the human eye, em- 
ployed in certain lines of science, are amazing. Hence 
a student can distinguish a book among a thousand si- 
milar, and quite alike to every other eye: hence a 
shepherd can diseern, &c.; hence the medallist can 
say in an instant, ‘ this is a true coin, and this is a 
false,’ though to other people no distinction be percep- 
tible.” 

Forgeries of modern coins and medals, Mr Pinker- 
ton observes, are almost as numerous as of the ancient. 
The satiric coin of Louis XII. Perpam BAaByYLonis 
NOMEN, is aremarkable instance: the false coin is larger 
than the true, and bears the date 1 512. ‘The rude coins 
of the middle ages are very easily forged, and forgeries 
have accordingly become common. Forged coins of 
Alfred and other early princes of Ingland have ap- 
peared, some of which have been done with great art. 
“The two noted English pennies of Rich. I. says our 
author, are of this stamp; and yet have imposed upon 
Messrs Folkes and Snelling, who have published them 
aS genuine in the two best books upon Finglish coins. 
But they were fabricated by a Mr White of New- 
gate-street, a noted collector, who contaminated an 
otherwise fair character by such practices. Sueh for- 
gerics, though easy, require a skill in the history and 
coinage of the times, which luckily can hardly fall to 
the lot of a common Jew or mechanic forger. But 
the practice is detestable, were no gain proposed : and 
they who stoop to it must suppose, that to embarrass 
the path of any science with forgery and futility, im- 
ples no infamy. In forgeries of ancient coin, the 
fiction is perhaps sufficiently atoned for by the vast 
skill required ; and the artist may plausibly allege, that 
his intention was not to deceive, but to excite his ut- 
Most powers, by an attempt to rival the ancient ma- 
sters, But no possible apology can be made for for- 
ging the rude money of more modern times. The 
«me 18 certainly greater than that which leads the 
femmon coiner to the gallows; inasmuch as it is com- 

Vor. ATI. Part I. 
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ALL ancient coins and medals, though equally ge- 
Hume, are not equally valuable. In medals a3 well 
as in every thing else, the scareity of a coin stamps a 
value upon it which cdinot otherwise be deriyed from 


its intrinsic worth. There are four or five deorees of 
oO 


rarity reckoned up; the highest of which is called 
unique. 'The cause is generally ascribed to the fewness 
of number thrown off originally, or to their having been, 
called in, and recoined in another form. ‘To the for- 
mer cause Mr Pinkerton ascribes the scarcity of the cop- 
per of Otho and the gold of Pescennius Niger; to the 
latter that of the coinage of Caligula ; “though this last 
(says he) is not of singular rarity; which shows that 
even the power of the Roman senate could not annihi- 
late an established money; and that the first cause of 
rarity, arising from the small quantity originally struck, 
ought to be regarded as the principal.” 


In the ancient cities Mr Pinkerton ascribes the scar- oi 
city of coin to the poverty or smallness of the state ; the scarcity 
but the scarcity of ancient regal and imperial coins of medals 
arises principally from the shortness of the rein ; and. 7 snoeut 


sometimes from the superabundanee of money before, 
which rendered it almost unnecessary to coin any 
money during the reign of the prinee. An example 
of this we have in the scareity of the shillings of 
George III. which shows that shortness of reign does 
not always occasion a scareity of coin: and thus the 
coins of Harold If. who did not reign a year, are very 


numerous, while those of Richard I. who reigned ten, 


are almost unique. 


Ch 


° - e Ps ’ 97 
Sometimes the rarest coins lose their value, and be-‘Rare coins 
come eommen. ‘This our author aseribes to the high sometimes 

price given for them, which tempts the possessors to %co™¢ 


bring them to market; but chiefly to the discovering 


Queen Anne’s farthings, some of which formerly sold 
at five guineas ; nay, if we could believe the newspapers, 


one of them was some years ago sold for g6ol. ; the lat- 


ter with the coins of Canute, the Danish king of Eng- 
land; which were very rare till a hoard of them was dis- 
covered in the Orkneys. As discoverics of this kind, 
however, produee a temporary plenty, so when they 
are dispersed the fermer scarcity returns ; while, on the 
other hand, some of the common coins become rare 
through the mere circumstance of neglect. 


‘common, 
© and wice 
of hoards of them. The former cause took place with yersa, 


$ 
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As double the number of copper eoins of Greek Silver coius. 
cities are to be met with that there are of silver, the!” ¥54t 


latter are of consequence muti: more esteemed: but 
the reverse is the case with those ot the Greek princes. 
All the Greek civic coins of silver are ‘very rare, éx- 
cepting those of Athens, Corinth, Messana, Dyrrha- 
chium, Massilia, Syracuse, and some others. “Of the 
Greek monarchic coins, the most rare are the tetra- 
drachms of the kings of Syria, the Ptolemmes, the so- 
vereigns of Macedon and Bithynia, excepting those of 
Alexander the Great and Liysimachus. Those of the 
kings of Cappadocia are of a small size, and scarce to 
be met with. Of those of Numidia and Mauritania, 


the coins of Juba, the father, are common; but those 


Fre 


cases most 
esteemced.. 
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Value. 
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of the son, and nephew Ptolemy, scarce. Coins of the 


t—\-—— kings of Sicily, Pasthia, and Jndea, are rare ; the 


Greek cop- 


per coins. 


100 


Roman con- 


last very much so. We mect with no coins of the 
kings of Arabia and Comagene except in brass ; those 
of the kings of Bosphorus are in electrum, and a few 
in brass, bnt all of them rare; as are likewise those 
of Philetenis king of Pergamus, and of the kings of 
Pontus. In the year 1777, a coin of Mithridates sold 
for 261. 5s. Didrachms of all kings and cities arc 
scarce, excepting those of Corinth and her colonies 3. 
but the gold coins of Philip of Macedon, Alexander 
the Great, and Lysimachus, as has already been ob- 
Served, are common. ‘The silver tetradrachms of all 
kings bear a very high price. The didrachm of Alex- 
ander the Great is one of the scarcest of the smaller 
Greck silver coins; some of the other princes are not 
uncommon. 

In most cases the copper money of the Greek mo- 
narchs is scarce; but that of Hiero I. of Syracuse 1s 
uncommonly plenty, as well as that of several of the 
Ptolemies. 

The most rare of the consular Roman coins are those 


sular coins. restered by Trajan: of the others the gold consular 


tor 


Leadcn Ro- 


coins are the most rare, and the silver the most com- 
mon; excepting the coin of Brutus with the cap of 
liberty, already mentioned, with some others. Some 
of the Roman imperial coins are very scarce, particu- 
larly those of Otho in brass; nor indeed does he occur 
at all'on any coin struck at Rome: 
this may with great probability be supposed to have 
becn the shortness of his reign. His portrait upon 
the brass coins of Egypt and Anticch is very bad: as 
well as almost all the other imperial coins of Greek 
Cities. The best likeness is on his gold and silver 
coins; the latter of which are very common. The 
Greek and Egyptian coins are all of small or middling 
sizes, and have reverses of various kinds: those of An- 
tioch have Latin legends, as well as most of the other 
imperial coins of Antioch. They have no other reverse 
but the SC in a wreaths; excepting in one instance or 
two of the large and middle brass, where the inscrip- 
tions are in Greek. Latin coins of Otho in brass, 
with figures on the reverse, are certainly false; though 
in the cabinet of D’Ennery at Paris there was an Otho 
in middle brass restored by Titus, which was esteemed 
genuine by connoisseurs. 

The leaden coins of Rome are very scarce : 


Most 


man coins. of them.are pieces struck or cast on occasion of the 


IOZ 
Of coins 
bdlundered 
in the 
mintage, 


saturnalia; others are tickets for festivals and: exhi- 
bitions, both private and public. ‘Thc common tickets 
for theatres were made of lead, as were the contorniatt ; 
perpetual tickets, like the English silver tickets for 
the opera. Leaden medallions are also found below 
the foundations of pillars and other public buildings, 
in order to perpetuate the memory of the founders.. 
From the time of Augustus also we find that leaden 
seals were used. The work of Ticorini upon this sub- 
ject, entitled Piombi Antiochi, is much recommended 
by Mr Pinkerton. 

The Roman coins, which have been blundered in 
the manner formerly mentioned, are very rare, and un- 
deservedly valued by the connoisseurs. The blunders 
in the legends of these coins, which in all probability 
are the mere effects of accident, have been so far mis- 
taken by some medallists, that they have given rise to 


but the reason of 


imaginary emperors who never existed. A coin of py 
Faustina, which has on the reverse SOUSTI. S. C. puz- = 
zled all the German antiquaries, till at last Klotz gave 
it the following facetious interpretation: Sve omni uti- 
litate sectamint tantas tneptias. . 
The heptarchic coins of England are generally rare, Heptare | 

except those called stycas, which are very common, as coins of 
well as those of Burgred king of Mercia. The coins ne 

of Alfred which bear his bust are scarce, and his other 
money much more so. Those of Hardyknute are so 
rare, that it was even denied that they had an exist- 
ence; but Mr Pinkerton informs us, that there are 
three in the British museum, upon all of whieh the 
name HARTHCANUT is quite legible. No English 
coins of King John are to be met with, though there 
are some Irish ones; and only French coins of Richard I. 
‘Leake (says Mr Pinkerton) made a strange blun- 
der, in ascribing coins of different kings with two faces, 
and otherwise spoiled in the stamping, to this prince; 
in which, as usual, he has been followed by a misled 
numher.”’ | 
— Coins of Alexander II. of Scotland are rather scarce, Scottish | 
but those of Alexander ITI. are more plentiful. Those coins 

of John Baliol are rare, and none of Edward Balliol are 
to be found. 


Secr. IX. Of the Purchase of Medals. 


MEDALS are to be had at the shops of goldsmiths 
and silvermiths, with those who deal in curiosities, 
&c. but in great citics there are professed dealers in 
them. ‘The best method of purchasing medals, how- 
ever, is that of buying whole cabinets, which are every 
year exposed to auction in London. In these the rare 
medals are sold by themselves: but the common ones 
are put up in large lots, so that the dealers commonly 
pnrehase them. Mr Pinkerton thinks it would be 
better that medals were sold one by one; because a 
lot is often valued and purchased for the sake of a 
single coin; while the others separatcly would sell for 
perhaps four times the price of the whole lot. a 
any man of common sense and honesty (says Mr Pin- 
kerton), were to take up the trade of selling coins in 
London, he would make a fortune in a short time. This 
profitable business is now in the hands of one: or two 
dealers, who rnin their own interest by making an ele- 
gant study a trade of knavery and imposition. If they 
buy 300 coins for 10s. they will ask 3s. for one of the 
worst of them! nay, sell forged coins as true to the ig- 
norant. The simpletons complain of want of business. 
A knave is always a fool.” 10 

The gold coins of Carthage, Cyrene, and Syracuse, poe 
are worth about twiee their intrinsic value as metal 5 a 
but the other gold civic coins from 5]. to 3ol. each. thape, 
The only gold coins of Athens certainly known to 
exist are two lately procured by the king. One of 
these remains in posscssion of his majesty, but the other 
was given by the queen to Dr Hunter. There was 
another in the British museum, but suspected not to 
be genuine. Dr Hunter’s coin, then, if sold, would 
bear the highest price that could be expected for @ 
coin. 1G 

The silver coins of Syracuse, Dyrrhachium, Massi- Of sl 
lia, Athens, and a few other states, are common; ee | 
drachmas and coins of lesser size are worth about 

nye 
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ase. five shiliings 5 the didrachms, ictradrachms, &c. from 
— fve to ten, according to their size and beauty; the 
largest, as might naturally be expected, beimg more 
valuable than the small ones. The tetradrachms, when 
of cities whose coins are common, are worth from 7s. 
6d. to 11. 1s.3 but it is impossible to put a valuc upon 
the rare civic coins ; tcn guineas have been giveu for 
» a-single onc. 
cop- The Greek copper coins are common, and are almost 
1% al] of that kind called sad] brass; the middle size he- 
ing scarce, and the largest in the ages prior to the Ro- 
man emperors extremely so. Thc common Greek coins 
of brass bring from 3d. to 18d. according to their pre- 
servation ; but when of citics, whose coins are rare, 
much higher prices are given. ‘ The want of a few 
cities, however, (says Mr Pinkerton), is not thought to 
injure a collection ; as indecd new names arc discover- 
ed every dozen of years, so that no assortment can be 
perfect. To this it is owing that the rarity of the Gre- 
8 gian civic coins is not much attended te.” 
oS The gold coins of Philip and Alcxander the Great 
being very common, bear but from five to ten shillings 
above their intrinsic value; but those of the other 
princes, being rare, scll from 3]. to 301. each, or even 
more. 

The tctradrachms are the dearest of the silver mo- 
narchic money, selling from five to ten shillings ; and 
if very rarc, from 3]. to 30]. Half these prices may 
be obtained for the drachmas, and the other denomina- 
‘9 tions in proportion. 
cop» The Greek copper coins are for the most part scar- 
Fre cer than the silver, except the Syro-Grecian, which 
Iie are common, and almost all of the size called small 
brass. They ought (says Mr Pinkerton), to bear a 
high price; but the metal and similarity to the cop- 
per civic coins, which are common, kecp their actual 
purchase moderate, if the seller is not well instructed, 
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F and the buyer able and willing to pay the pricc of 
, rarity.” 

it The name of weights given to the ancient Roman 
ases is, according to our author, exceedingly improper ; 


: as that people had weights of lead and brass sides, 
; without the least appearance of a portrait upon them. 
These denote the weight by a certain number of knobs ; 
and have likewisc small flewrcttes engraved upon them. 
According to Mr Pinkerton, whenever we mect with a 
piecc of mctal stamped on both sides with busts and 
figures, we may lay it down as a certain rule that it 1s 
a coin; but when slightly ornamented and marked up- 
on one side only, we may with equal certainty conclude 
‘9 it to be a weight. 
ofthe The ancient Roman ases are worth from 2s. to 2l. 
. Wo according to the singularity of thcir devices. Consu- 
lar gold coins are worth from 11. to 51. Pompey with 
his sons 21]. and the two Bruti 25]. The silver coins 
are.universally worth from a shilling to half a crown, 
excepting that of the cap of liberty and a few others, 
which, if genuine, will bring from ros. to sl. The 
consular copper bears an cqual price with the silver, but 


| is more rare; the consular silver coins restored by Tra- 
jan are worth 20s. each. 

, With regard to the Roman imperial coins, it 1s to 
sf be observed, that some of those which belong to princes 
é whose coins are numerous, may yet be rendered ex- 


tremely valuable by uncommon reverses. Mr Pinker- 
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tou particularly points out that of Augustus, with the Atrange- 

legend C. Manrivs Rocvs, which is worth three™? mail 

guineas, though the silver coins of that prince in ge- 

neral are not worth above a shilling. In lke manner, 

the common gold coins of Trajan arc not worth above 

twenty shillings’; while those with Basilica Ulpia, Fo- 

rum LTrajani, Divi Nerva ct Trajanus, Pater, Divi 

Nervaet Platina Aug. Profectio Aug. Regna Asstgnata, 

Rex Parthus, and some others, bcar from thrce to six 

pounds. The ticket medals bclong to the Roman sc- 

nate, and are worth from three to ten shillings. The 

forged cos and medallions of the Paduan sell from one 

to three shillings each. | rrr 
Of the coins of other nations, those of Hailderic Barbaric 

king of the Vandals are in silver, and worth 10s, ;°°* 

the small brass of Athanaric, 5s.3 the gold of ‘Lhco- 

doric 2].; the sccond brass of Theodahat 5s.; the 

second brass of Baducta rare, and worth 10s.3 the 

third brass, 3s. The British coins are very rarc, and 

worth from ten shillings to two guineas each, some- 

times much more. Medals with unknown characters 

are always scarce and dear. Saxon pennies of the 

heptarchy are rare, and worth from ten shillings to 

tcn pounds, according to their scarcity and preserva- 

tion. The coins of the English kings are common 3 

those of Edward the Confessor, in particular; others 

are rare, and worth from ten shillings to two guineas, 

while two of Hardyknute are worth no less than ten 

guineas. The gold medals of Henry, in 1545, and 

the coronation of Edward, are worth 201. each: the 

Mary of Trezzo, 3].; Simon’s head of Thurloe in 

gold is worth 12].; his oval medal in gold upon 

Blake’s naval victory at sea is worth 3el.; and his 

trial picce, if brought to a salc, would, in Mr Pinker- 

ton’s opinion, bring a still higher price. The medals 

of Queen Anne, which arc intrinsically worth about 

two guineas and a half, scll for about 31. each; the 

silver, of the size of a crown piece, sell for ros. and 

the copper from five to ten shillings. Dassicr’s copper 

pieces sell from two to five shillings, and a few bear a 

higher price. , 12 
The Scottish gold coins scl] higher than the Eng-Gold —— 

lish, but the others are on a par. The shilling of Mary °! Scotlane- 

with the bust is rare, and sells for no less than 3ol.; 

the half 3].; and the royal sl. 5s. ‘The French testoon 

of Francis and Mary brings rol. ros. and the Scottish 

one of Mary and Henry would bring sol. as -would 

also the mcdal of Jamcs 1V. ‘The coronation medal of 

Francis and Mary is worth 20]. Briot’s coronation 

medal sold in 1755 only for two guineas at Dr Mead’s 

sale ; but would now bring 20}. if sold according to 

rarity. » + 113 
The English coins struck in Ireland are of much the English 

same price with those of the native country ; but the coins struck 

St Patrick’s halfpence and farthings are rather scarce, 7 ee 


and the rare crown of white metal is worth ql. The 


gun-moncy of James II. and all other Irish coins. are 
very common. : 2 


“Sect. X. Arrangement of Medals, with the Instruction 


to be derzved from them. 


‘Havinc thus given a full account of every thing im 
general relative to medals, we must now come to some 


particulars respecting their arrangement;and the enter- 
X 2°. ~  gainment 
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Arrange- 

rent, &c. 
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tainment whieh a medallist may expect from the trouble 
and expenee lie is at making a colleetion. 

It has already been observed, that one of the prin- 
ciple uses of medals is the elacidation of ancient hi- 
story. Hence the arrangement of his medals is the 
first thing that must oecur in the formation of a eabi- 
net. The most ancient medals with whieh we are ac- 
quainted are those of Alexander I. of Macedon, who 
began to reign about sor years before Christ. ‘The 
semes ought of consequence to hegin with him, and to 
be suecceded hy the medals of Sieily, Caria, Cyprus, 
Heraelia, and Pontus. Then follow Egypt, 5yria, 
the Cimmerian Bosphorus, Thrace, Bithynia, Par- 
thia, Armenia, Damaseus, Cappadocia, Paphlagonia, 
Pergamus, Galatia, Cilicia, Sparta, Peeonia, Epirus, 


‘lyrieum, Gaul, and the Alps, including the space of 


It4 

Diadem an 
enelent ems: 
blem of 
sovereign | 
authority. — 


time from Alexander the Great to the birth of Christ, 
and which is to be aeeounted the third medallie series 
of ancient monarchs. The last series goes. down to 
the fourth century, including some of the monarchs 
of Thrace, Bosphorus, and Parthia, with those of 
Comagene, Edessa or Osrhvene, Mauritama, and Ju- 
dea. -A most distinct series is formed by the Roman 
emperors, from Julius Cesar to the destruetion of 
Rome by the Goths; nay, for a much longer period, 
were it not that towards the latter part of it the coins 
become so barbarous as to destroy the beauty of the 
collection. Many series may be formed of modern po- 
tentates. 

By means of medals we can with great certainty 
determine the various ornaments worn by ancient 


princes as badges of distinetion. The Grecian kings 


have generally the diadem, without any other orna- 
ment; and though in general the side of the face 1s 


presented to view, yet in some very ancient Greek and 


Roman eonsular coins, full faees of exeellent work- 
manship are met with. On several eoins also two or 
three faces are to be seen, and these are always ac- 
counted very valuable. 

‘Che diadem, which was no more than a ribbon tied 
round the head with a floating knot behind, adorns 
all the Greeian princes from first to last, and 1s almost 
an infallible mark of sovereign power. In the Roman 
consular coins it is seen in conjunction with Numa and 
Ancus, but never afterwards till the time of Licinius, 
tlie colleague of Constantine. Dioelesian, indeed, ac- 
cording to Mr Gibbon, first wore the diadem, but his 
portrait upon eoins is never adorned with it. So great 
an aversion had the Romans to kingly power, that 
they rather allowed their emperors to assume the ra- 
diated crown, the symbol of divimty, than to weara 
diadem ;. but, after tlie tine of Constantine, it becomes 
eommon. The radiated erown appears first on the 
posthumous coins of Augustus as a mark of deifiea- 
tion, but in somewhat more than a century beeame 
common. 

The laurel'crown, at first a badge of conquest, was 
afterwards permitted by the senate to be worn by Ju- 
lins Ceesar, in order to hide the baldness of his head. 


“From him all the emperors: appear with it on thoir 


medals, even to our own times. In the lower empire 
the crown is sometimes held by a hand above the head, 


’ as a mark of piety. Besides these, the naval, nrural, 


and civie crowns appear‘on the medals botl: of empe- 


rors, and other eminent men,’ to cenote their great ac- 


~ 


even after it began to be appropriated to them. ‘There 
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tions. The laurel crown is also sometimes worn by Arn 
the Greek princes. The Arsaeidze of Parthia wear men, 
a kind of sash round the head, with their hair in rows 
of eurls like a wig. ‘The Armenian kings have the 
ivura, a kind of cap which was esteemed the badge of 
imperial power in the east. Conical caps are seen on 
the medals of Xerxes, a petty prinee of Armenia, and 
Juba the father, the former having a diadem around 
it. I: 
The impious vanity of Alexander and lis suceessors Symig 
in assuming divine honours is manifest on their medals, tivini 
where various symbols of divinity are met with. Some tc 
of them have the horn behind their ear, either to de- snd 
note their strength, or that they were the sueecssors of cessor | 
Alexander, to whom this badge might be applied as 
the son of Jupiter Ammon. ‘This, however, Mr 
Pinkerton observes, is the only one of these symbols 
which certainly denotes an earthly sovereign, it being 
doubted whether the rest are not all figures of gods.— 
Aceording to Eekhet, even the horn and diadem be- 
long to Baeehus, who invented the latter to eure his | 
headaehes; and, according to the same author, the 1 
only monareh who appears on coins with the horn is 
Lysimachus. We are informed, however, by Plutareh, 
that Pyrrhus had a erest of goats horns to his helmet; 
and the goat, we know, was a symbol of Macedon. 
Perhaps the suceessors of Alexander wore this badge 
of the horn in consequenec. ‘The helmet likewise fre- 
qnently appears on the heads of sovereigns, and Con- 
stantine I, has helmets of various forms curiously orna- 
mented, 

The diadem is worn by most of the Greek queens, 
by Orodaltis, daughter of Liyecomedes, king of Bithy- 
nia; and though the Ronian empresses never appear 
with it, yet this is more than compensated by the va- 
riety of their headdresses. Sometimes the bust of an 
empress is supported by a ereseent, to imply that she 
was the moon, as her husband was the sun of the state. 
The toga, or vail drawn over the face, at first implied 
that the person was invested with the pontifieal office; 
and aceordingly we find it on the busts of Julius Cesar, 
while pontifex maximus. It likewise implies the au- || 
gurship, the augurs having a particular kind of gown || 
ealled Jana, with whieh they covered their heads when ' 
observing an omen. In latter times this implies only 
consecration, and is common m eoins of empresses. 
It is first met with on the coins of Claudius Gothicus 
as the mark of conseeration of an emperor. ‘The 
ninbus, or glory, now appropriated to saints, has been 
already mentioned. It is as ancient as Angustus, but 
is not to be met with on many of the imperial medals, | 
' 
: 
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is a curtous eoin, which has upon the reverse of the 
common piece, with the head of Rome, Urss Roma, 
in large brass, Constantine I. sitting amid Vietores 
and genii, with a triple erown upon his head for £u- 
rope, Asia, and Africa, with the legend Securitas 
Roma. | 

In general only the bust is given upon medals, Po 
though: sometimes half the body or more; in which? 
latter case the lands often appear with ensigns of ‘ma. 
jesty in them ; such as the globe, said to have been in- 
troduced’ by Augustus as a symbol of universal domi- 
nion ; the sceptre, sometimes confounded with the cen- 
sular staff; a-roll of parchment, the symbol of legish- 


tive 
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p| ses of 
and yfford an infinite variety of instruetion and amusement. 
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exquisite relief and workmanship. 
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tive power; andan handkerchief, expressive of the power 


over the public games, where the emperor gave the 
- e u s 
4a—— sional, Some princes hold a thunderbolt, showing that 


their power on earth was equal to that of Jupiter in 
heaven, while others hold an image of Vietory. 

Medals likewise afford a good number of portraits 
of illustrious men 5 but they eannot easily be arranged 
in ehronologieal order, so that a series of them is not 
to be expected. [t is likewise vain to attempt the 
formation of a series of gods and goddesses to be found 
en aneient eoins. Mir Pinkerton thinks it much bet- 
ter to arrange them under the several eities or kings 
whose names they bear. A collection of the portraits 
of illustrious men may likewise be formed frem medals 
of modern date. 

The reverses of ancient Greek and Roman coins 


They contain figures of deities at full length, with 
their attributes and symbols, public symbols and diver- 
sions, plants, animals, &e. &e. and in short almost 
every object of nature or art. Some have the portrait 
of the qneen, son, or daughter of the prinee whose image 
appears en the face obverse; and these are esteemed 
Inghly by antiquaries, not only beeause every coin 
stamped with portraits on both sides is accounted valu- 
able, but beeause they render it certain that the person 
represented on the reverse was the wife, son, or daughter 
of him who appears on the obverse; by winch means 
they assist greatly in the adjusting of a series. Some, 


however, with two portraits are common, as Augustus, 


the reverse of Caligula ; and Mareus Aurelius, reverse 
of Antoninus Pius. 

We find more art and design in the reverses of the 
Roman medals than of the Greek ; but on the other 
itand, the latter have more exquisite relief and work- 
manship. ‘The very ancient coins have no reverses, 
excepting a rude mark struck into the metal, resem- 
bling that of an instrument with four blunt points on 
which the eoin was struck 5 and was owing to its hav- 
ing been fixed by-snch an. instrument on that side 
10 receive the impression upon the other. ‘To this 
succeeds the image of a dolphin, or some small animal, 
in, oae of the departments of the rude mark, or in a 
hollow square: and this again is succeeded by a more 
perfect image, without any mark of the hollow square. 
Some of the Greek coins are hollow in the reverse, as 


those of Caulonia, Crotona, Metapontum, and some 
other ancient eities of Magna Grieeia. About goo 


B. C: perfect reverses appear on the Greek coins, of 
‘The very mus- 
cles of-men and animals (says Mir Pinkerton), areseen, 
and will bear inspection with the largest magnificr as 
ancient gems. ‘The ancients eertainly had’not eyes 
different from ours 5 and it is clear that they must have 
magnified objects. A drop of water forms a micro- 
‘Seope; and it is probable this was the only one of the 
ancients. To Greek artists we are indebted for the 
beauty of the Roman impertal coins; and’these are 
so highly finished, that on some reverses, as that of 
Nero’s decursion, the adventus and progressio of va- 


‘fious emperors, the fundator pacis of Severus, the fea- 


tures of the emperor, riding or walking, are as exact 

as on the obverse. But tirough the best Greek ar- 

fasts were called to Rome, yet the Greek coms under 
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the Roman emperors are sometimes well executed, Arrance- 
e e e e 2 

aud always full of variety and curiosity. No Roman ment, &c. 

or Etrusean eoins have been found of the globular “Wm 


form, or indented on the reverse like the early Greek. 
The first Greek are small pieces of silver, while the 
Roman are large masses of copper. ‘The former are 
struck ; the latter east in moulds. The reverses of the 
Roman eoins are very uniform, the prow of a ship, a 
car, or the like, till about the year 100 B. C. when 
various reverses appear on their eensular coins in«all 
metals. ‘The variety and beauty of the Roman impe- 
rial reverses are well known, ‘The medallist mueh va- 
lues those which have a number of figures; as the 
Puelle Faustiniane, of Yaustina, a gold eoin no larger 
than a sixpenee, which has 12 figures ; that of Trajan, 
regna assignata, hasfour; the congiartum of Nerva five ; 
the alloeution of ‘Trajan seven; of Hadrian 103 of 
Probus 12. Some Roman medals have small figures 
on both sides, as the Apollint sancto of Julian II. Sueh 
have not received. any peeuliar name among the medal- 
lists. Others have only a reverse, as the noted spzntrz- 
att, whieh have numerals I. II. &e. on. the ob- 
verse.” 

The names of the deities represented on the rever- 
ses of Greek eoins are never expressed ; perhaps, as Mr 


irs 


Of the dei- 
ties repre- 
sented upon« 


Pinkerton supposes, out of piety, a-symbolieal repre- ancient, 
sentation of their: attributes being all that they thouglit coins. 


proper-to delineate ; but the Roman coins always ex- 
press the name, frequently with an adjunet, as VENERI 
Vicrricr, &c. In others, the name of the emperor 
or empress is added ; as Pupicir1m AUGUSTA, round 
an image of modesty ; Virtus AuGusT1, a legend for 
an image of virtue. 

The prineipal symbols of the divine attributes to be 
met with on the Greek medals are-as.follow : 

1. Jupiter is known on the coins of Alexander the 
Great by his eagle and thunderbolts.; but when the 
figure veeurs only ou the obverses of coins, he is distine 
guished by a laurel crown, and placid bearded counte- 
nance. Jupiter Ammon is known by the ram’s horn 
twisting round his ear 5 a symbol of power and strength, 
assumed by some of the sueeessors: of Alexander the 
Great, partieularly by Tysimachus. 


2. Neptune is known by lis trident, dolphin, or being - 


drawn by sea horses ; but he is seléom met with on the 
Grecian eoms. 

3. Apollo is distinguished by: an harp, branch of 
laurel, or tripod ; and sometimes by a bow and arrows: 
In the character of the sun, his head is surrounded with 
rays; but when the bust only oeeurs, he has a fair young 
face, and is erowned with laurel. He is frequent en 
the coins of the Syrian princes. 

4. Mars is distinguished by his armour, and some- 
times by a trophy on his. shoulders. His head 13 
armed with a helmet, and has a ferocious counte- 
nanee. | 
5. Mereury: is represented as a youth, with a small 
eap on his head, wings behind his ears and on his feet. 
He is known by the eap, which resembles a small hat, 
andthe wings. He appears also with: the caduceus 


or wand twined with serpents, and the marsupium, or 


urse, which he holds in his hand. | 
? 6. ’ Eseulapius is known by his bushy beard, and: 
his leaning on.a club with a serpent twisted round its 


He: 
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Arrange- He sometimes occurs with his wife Hygeia or Health, 
ment, &ec. with their son Zelesphorus or Convaleseence between 


MEEDBDaA tL S. 
4. Venus is known by an apple, the prize of beauty, Aran 
in her hand. Sometimes she is distinguished ouly by ment 


other goddesses all wear badges. 


them. 

+. Bacchus is known by his crown of ivy or vine, 
his diadem and horn, with a tyger and satyrs around 
hint. 

8. The figure of Hercules is common on the coins of 
Alexander the Great, and has frequently been mistaken 
for that of the prinee himself. He appears somctimes 
as a youth and sometimes with a beard. He is known 
by the club, lion’s skin, and remarkable apparent 
strength ; sometimes he has a enp in his hand; and a 
poplar tree, as a symbol of vigour, is sometimes added 


to the portrait. 


g. The Egyptian Serapis is known by his bushy 
beard, and a measnre upon his head. | 

ro. Apis is delineated in the form of a bull, with a 
flower of the lotos, the water lily of the Nile, supposed 
by Macrobius to be.a symbol of creation ; and Jambli- 
chus tells us, that Osiris was thought to have his throne 
in it. 

11. Harpocrates, the god of Silence, appears with 
his finger on his mouth; sometimes with the sistrum in 
his left hand; a symbol common to most of the Egyp- 
tian deities. 

12. Canopus, another Egyptian deity, appears in the 
shape of a human head plaeed on a kind of pitcher. 
“ This deified pitcher (says Mr Pinkerton), seems to 
refer to an aneedote of ancient superstition, which, I 
believe, is reeorded by Plutarch. It seems some Per- 
sian and Egyptian priests had a contest which of their 
deities had the superiority. ‘The Egyptian said, ‘that 
a single vase, sacred to Serapis, would extinguish the 
whole power of the Persian deity of fire. The experi- 
ment was tried; and the wily Egyptian, boring holes 
in the vase and stopping them with wax, afterwards 
filled the vase with water; which, gushing through the 
holes as the wax melted, extinguished the Persian deity. 
fence the vase was deified.” | 

13. The Holy Senate and Holy People, appear fre- 
quently on the Greek imperial coins, sometimes repre- 
sented as old men with beards, at others as youths. 

The goddesses represented on medals are, 

1. Juno, represented by a beautiful young woman, 
sometimes with a diadem, sometimes without any 
badge, which is reckoned a sufficient distinction, as the 
Sometimes she ap- 
pears as the goddess of marriage; and is then veiled to 
the middle, and sometimes to the toes. She is known 
by the peacock, a bird sacred to her from the fable of 
Argus. 

2. Minerva is very common on the coins of Alex- 
ander the Great; and her bust has been mistaken by 
the celebrated painter Le Brun for the hero himself. 
She is very easily distinguished by the helmet. Her 
symbols are, her armour; the spear in her right hand 
and the zgis, with a Medusa’s head, in her Icft; an 


owl commonly standing by her. 


3. Diana of Ephesus is commonly represented on the 
Greek imperial coins 3 and appears with a great num- 
her of breasts, supposed to denote universal Nature. 
She is supported by two deer, and carries a pannier of 
fruit upon her head. .The bust of this goddess is 
known by.the crescent on her brow, and.sometimes by 
the bow and quiver at her side. 


her total want of dress; but is always to be known by ~¥ 


ber extraordinary beauty, und is sometimes adorned 
with pearls about the neck. 

s. Cupid is sometimes mct with on the Syrian coins, 
and is known by his infancy and wings. 

6. Cybele is known by a turreted crown and lion ; 
or is seen ina Chariot drawn by lions. 

+. Ceres is known by lier garland of wheat, and is 
common on the Sicilian coins; that island being re- 
markable for its fertility. Sometimes she has two ser- 
pents by her, and is sometimes drawn in a chariot by 
them. She carries in her hands the torches with 
which she is fabled to have gone in search of her 
daughter Proserpine. 

8. Proserpine herself is sometimes met with on 
coins, with the name of xoga, or the girl. | 

g. The Egyptian Isis has a bud or flower on her 
head ; a symbol of the perpetual bloom of the inhabi- 
tents of heaven. She carries also a sistrum in her hand, 

10. The Sidonian Astarte appears on a globe sup- 
ported on a chariot with two wheels, and drawn by 
two horses. 

These are the deities most commonly represented on 
the Greek coins. The more uncommon arc,. Saturn 
with his scythe, or with a hook on the Heraclian 
coins; Vulcan with his tongs on the reverse of a coin 
of Thyatira, represented at work, in the presence of 
Minerva. Adranus, a Sicilian god, is sometimes re- 
presented on coins with a dog. Anubis, an Egyp- 
tian deity, has a dog’s head. Atis is known by his 
Phrygian bonnet ; Castor and Pollux by a star on the 
head of each; Dis, by his old face, dishevelled hair 
and beard, and a hook: Flora by her crown of flow- 
ers; Nemesis by her wheel; and Pan by his horns 
and ears belonging to some kind of beast. 
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There are likewise to be found on medals many Tabled | 
different symbols by themselves; of the most remark- syanboliy | 


able of which we shall give the following table, with 
their signification : 


Symbols. Significations. 


1. Vases with sprigs, ; 


Solemn games. 
2. Small chest or hamper, with a 


Mystic rites of 


serpent leaping out, Bacchus. 
( Coin — struck 
{ at Antioch, 
3. Anchor on Seleucian medals, where au an- 
| chorwas dug 
Apollo on S _ 
4. Apollo on Syrian coins, on an — 
ee J ie. i Covered tripod. 
Aristcus the 
5. Bee, - ~ : } son of Apol- 
lo. 
6. Laurel, “ ° - Apollo. 
4. Reed, - - - Acriver. 
8. Ivy and grapes, - - Bacchus. r 
Ceres and Proe 
—— , y serpine. 
10. Corn, - = - Ceres. 
11. Owl and olive, = - Minerva. 
12. Dove, © - - Venus, 


Symbols. Stgnifications. 


Pim Diana, Ceres, 
13. Torch, - ~ - : } ox Proser- 
| pinc. 
The sun, Belus, 
or Venus. 


14. Mudnis, or conic stone, : 


Symbols of Countries, &c. 


15. Pomegranate flowers, : Rhodes. 
16. Owl, - - Athens. 
17. Pegasus, - - Corinth. 
18. Wolf's head, - < Argos. 
1g. Bull’s head, - - Beeotia. 
20. Minotaur’s head and labyrinth, —_ Crete. 
21. Horse’s head, ~ ~ Pharsalia. 
22. Lion, ~ - - Marseilles. 
23. Tortoise, - - - Peloponnesus. 
24. Sphinx, ” - Scio. 
2s. Three legs joined as in the Isle Q a. . 
° of Man mn - : ciety, 
26. Horse, - - “ Thessaly. 
27. The crescent, - - Byzantium (A) 


Supposed to be 
a river. 
A colony drawn 
29. Ensign, with the letters Cox. } from one le- 
; gion. 


28. Bull, - - - 


30. Bull, - “ : “ 


or sccurity. 
Peace. and con- 


31. Caduceus, - ~ - J 
cord. 
32. Cornucopiz, - - Abundance. 
33. Pontifical hat, - . Priesthood. 
eee Jonitra A Batoon of com- 
j a = mand. 


( The world pre- 
| served by the 


35. Globe on an altar with three { gods for the 


stars, - - - - threc sons of 
t Constant. I. 
36. Fort and gate, : Security. 
3%. oe a kind of chevaux de) Up non. 
rize, “ a re 
38. Altar or tripod, - z Picty. 
39. Dolphin, - = : Apollo. 
40. Lectistcrnia, - - Festivals. 
41. Lituus, or twisted wand, = - Augurship. 
42. Apex, or cap with strings, Pontificate. 
43. Thensa, or charict employed to § Consecration of 
carry images, : - an cmprcss. 
44. Peacock, - d " Ditto. 


Consecration of 
an emperor. 


4 5. Eagle, 4 se . 


Apis, strength 


MEDALS, it 


Lhe legends put upon medals are designed as ex- Arrange- 
planations of them; but as the compass of even the ment, &c. 
largest coins does not admit of any great length of 
2iseription, it has always been found necessary to US€ 7 eoends of 
abbreviations 5 and in readily decypherimg these hes Pecctahs. : 
considerable part of the difficulty of the science. ‘This, 
however, is grcater in the Roman than in the Greek 
medals ; for the Greeks commonly inscrt as much of 
the word as is suflicient to cnable us easily to under- 
stand its meaning; but it is common for those who at- 
tempt to cxplain Icttcrs that do not often occur, to = z:2y 
fall into very ridiculous crrors, Of this Mr Pinker-Estraordi.. 
ton gives a most remarkable instance in Fortunius Li- 2@ty mis- 
cetus, a learned man, who finding upon a_ coin anes lll 
Adrian the letters, ©. 1A signifying the 14th year of that iy at 
emperor’s reign, imagined that they sigmified Lucer- 
nas invemt Delta; “ Delta invented lanthorns ;”? and 
thence ascribed the origin of lanthorns to the Egyp- 
tians. ‘Tables explaining the mcaning of the abbrevi- 
ations found upon medals have been published by Pa- 
tin, Ursatus, and othcrs.. | 


Secr. XI. Of Medallions, Medalets, &e. 


BesipEs the ordinary coins of the ancients, which 
passed in common circulation through the country, 
there were others of a larger size, which are now term- 
cd medallions. These were struck on the commence~ 
ment of the reign of a new cmperor and other solemn 
occasions: frequently also, by the Greeks in particular, 
as monuments of gratitude or of flattery. Sometimes 
they were mere trial or pattern pieccs; and _ those 
abound after the time of Maximian, with the words 
Tres Monet@ on the reverse. The common opinion 
is, that all the Roman pieces of gold exceeding the 
denarius aureus, all in silver exceeding the denarius, 
aud all in brass exceeding the sestcrtius, went under 
the denomination of sedallions: but Mr Pinkerton 
thinks that many of these large pieces went in circula- 
tion, though not very commonly, as our five and two 
guinea pieces, silver crowns, &c. do in this country. 
Nhe finest medallions were presented by the mint-mas- 
ters to the empcror, and by the emperor to his friends, 
as specimens of fine workmanship. The best we have 
at present are of brass, and many of them composed. 
of two sorts of metal; the centre being copper, with 
a ring of brass around it, or the contrary ; and thie 
inscription is sometimes confined to one of the metals, 
sometimes not. ‘Chere is a remarkable diffcrence be- 
tween the Greck and Roman medallions in point of 
thickness; the latter being frequently three or four 
lines thick, while the other seldom ,exceed one. Very 
few medallions, however, were struck by the Grecks 
before the: time of the Roman emperors ; but the Greek. 


medallions of the emperors are more numerous 
; those 


ee ee ee eee eS Ce 
(A) This appears on the early coins of Byzantium, with the legend BYZANTIN. 2QT. “the preserver of By- 


zantium.” The reason of this was, that when Philip of Macedon besicged the city, 
a cloudy night, the moon shone out on a sudden and discovered him; by which means 


and was about to storm it in 
the inhabitants had time 


to collect their forces and repulse him. The ‘Turks on entering Constantinople, found this badge in many places 5 


and suspecting some magical power in it, assumed the symbol, and its power, to t 


i$ now the chief’ Turkish ensign. 3 


hemselves ; so that the crescent 
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those of the Remans themselves. And all these pieces, 


lions, &e. however, are of such high price that few private per- 


E22 
Of meda- 
lets. 
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Of the con- 


torniati. 


wreath. 


sons are able to purchase them. In the last eentury 
Christina quecn of Sweden procured about 300. In 


-the king of I’rance’s eolleetion there are 12003 a num- 


ber formerly supposed not to exist; and Dr Hunter’s 
collettion contains about 4oo, exclusive of the :gyp- 
tian. 


Resides these large pieces, there are smaller ones, of 


a size somewhat larger than our half-erowns 5 and by 
Italian medallists are called sedaglion cini, or small 
medallions. They are still scareer than the large 
kind. 3 

There is still a third kind, whieh have almost esea- 
ped the notice of medallists, viz. the small eons or 
misstlia scattered among the people on solemn ocea- 
sions; such as those struck for the slaves on aeeount 
of the saturnalia ; counters for gaming; tickets for 
baths and feasts; tokens in copper and in lead, &e: 
These are distinguished by Mr Pinkerton by the name 
of medalets. Many, or perhaps almost all, of those 
struek for the saturnalia were satirical; as the slaves 
had then a Heense to ridieule not only the:r masters 
but any person whatever. Mr Pinkerton mentions 
one of the most common pieces of this kind, which 
has on the obverse the head of an old woman veiled, 
with a laurel crown; the reverse only s. e. within a 
Baudelot is of opinion that it is the head of 
Aeca Laurentia, the nurse of Romulus, to whom a 
festival was ordained. ‘ Perhaps (says Mr Pinkerton), 
it was struck in ridicule of Julius Cesar; for the man- 
ner of the laurel erown, and its high appearanec over 
the head, perfectly resemble that of Julius on his coins.” 
Soine have a ship upon one side; on the reverse 'T, 
or a eross, which was the image of Priapus; and oc- 


casioned many false inveetives against the first Chris-. 


tians, who paid such respeet to the eross. Some pieces 
have the heads of the emperors upon one side, on 
the reverse only numerals, III. IV. V. &c., and the 
noted spiatriati of Tacitus. Both these kinds appear 
tiekets for the baths, as the number seems to denote the 
particular bath. Some have the head of a girl with 
a vessel used at the baths in her hand. ‘The spintriati 
are so immodest, that few will bear mention. But 


some are merely ludierous; as ene which has an ass. 


with a bell about lis neck, and a soldier riding him ; 
another with two figures hoisting a woman in a basket 
into the aur. Of those that will just bear mention, is 
x man-with titles around him, as chief of the games; 
and a woman in ridicule of the modest bath-girl above 
mentioned. 
upipears an imperator trimnphing in a car: this car is 
placed *on the back of a camel; and behind the impe- 
rator is a monkey mimicking lim. 

A fourth elass of medals are called contorniati from 
the Ktalian contorniato, “ encircled ;” because of the 
hollow circle which commonly runs around them. 
They are distinguished from medallions by their thin- 
ness, faint relief, reverses sometimes in relicf, some- 
tumes hollow; and in general by the inferiority in 
their workmanship. The opinions of medallists con- 
cerning these pieces ate very various; some suppose 
them to have been struck by Gallienus to the memory 
of illustrious men and celebrated athlete at the time 


4 


There is also one marked xix, on whieh. 


A LL OS. 


that he eaused all the consecration eos of his pre- 


deeessors to be restored ; others aseribe their invention li 


to Greeee, &e. but Mr Pinkerton is of opinion that => 


they were only tickets for plaees at publie games, 
Many of them, notwithstanding their inferior work- 
manship, are very valuable on aceount of their pre. 
serving the portraits of some illustrious authors of an- 
tiquity, nowhere else to be found. Much depend- 
anee, however, cannot be put on the portraits of 
Greek authors and eminent meu found upon some of 
them ; for though we know that the busts of Sallust, 
Horaee, &c. must have been struek when their per- 
sons were fresh in the memory of. the artists, yet it 
was otherwise with Homer, Solon, Pythagoras, &e. 
which are to be found on some of them. Even these, 
however, are valuable, as being aneient and perhaps 
traditional portraits of these great men. The last 
whose portraits are supposed to have been delineated 
in this way, are Apollonius Tyaneus who flourished 
in the time of Domitian, and Apuleius in that of 
Mareus Antoninus. Mr Pinkerton thinks it a eon- 
firmation of his opinion coneerning these medals, that 
the reverses always contain some device alluding te 
public games, as that of a charioteer driving a cha- 
riot, &e. 


SEcT. XIL. Directions for making Cabinets. 


WE must now proceed to the last part of our sub- 
jeet, viz. that of giving dircetions for the formation 
of cabinets. As we have already seen that the forma- 
tion of any one must be attended with very consider- 
uble expenee, it is necessary for every one who at- 
tempts this to proportion the eabinet to his own cir- 
cumstanees. ‘There are, properly speaking, three kinds 
of cabinets. 1. Those meant to contain a coin of 
every sort that has been issued from the mint in every 
age and country; but this, which may be ealled the 
large and complete cabinet, is not to be purchased by 
private persons, That of Dr Hunter already men- 
tioned is perhaps one of the best private cabinets cver 
known; aud cost 23,000]. but as many duplicates 
were sold as cost 2000]. by which means the expence 
was redueed to 21,000]. The vast collection made by 
the king of Franee eost upwards of 100,000]. 2. The 
smaller eabinet may be supposed to eonsist only of 
middle and smal] Roman brass, English pennies, groats, 
&e. with a few medals of the more valuable kind, and 
may be supposed to incur an expence of from 2col. to, 
1oocl, 3. The smallest kind is called a casket of me- 
duals, and does not eonsist of above 1000 at most of ya- 
rious kinds ; and consequently the expence must depend 
on the pleasure of the proprietor. 

In the formation of the grand cabinet, it must be 
observed that the Greek medals of every denomina- 
tion do not admit of any arrangement by the metals 
like the Roman; not any regular serics of this kind 
being met with cven in the most opulent cabinets. 
Hence in all collections the civie coins are ranged ac- 


eording to an alphabetical order ; and the monarebic 


in a chronological one. The same rule is to be ob- 
served in the Roman consular medals ; they are ranged, 


like the coins of the Greek cities, in an alphabetical 
senes of the families. The Roman imperial coins are 


only 


“= < 
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fn; only those capable of beuig arranged according to sizes 


¢ and metals. Even from this must be excepted the 


* minimi, or very smallest coins; which are so scarce, 
V~ that the only regular series of them in the world is that 


belonging to the king of Spam, which was formed by 
a most skilful French medallist, and consists of all the 
metals. ‘The arrangement of a grand cabinet, according 
to Mr Pinkerton, is as follows. 

«7, The coins of cities and of free states in alpha- 
betical order: whether using Greek, Roman, Punic, 
Etruscan, or Spanish characters. | 

17, Kings in chronological series, both as to foun- 
dation of empire and seniority of reign. 

“6 TII. Heroes, heroines, founders of empires, und. 
cities. 

& TV. Other illustrious persons. 

“¢ V. Roman ases. 

¢ WI. Coins of families, commonly called consular. 

“ VII. Imperial medallions. 

WITT. Imperial gold. 

6 TX. Imperial ener of all metals. 

** X. Imperial silver. 

“ XT. Imperial first brass. 

* XII. Second brass. 

“« XIE. Third brass. 

ATV. Colonial coins which are all of brass. 

XV. Greck cities under the emperors, of all me- 
tals and sizes. In a smaller cabinet they may be put 
with the Roman, according to their metal and size. 
Those without the emperor’s head go to Class I. though 
struck in Roman times. 

« XVI. Egyptian coins struck under the Roman 
emperors, of all metals and sizes. They are mostly of 
x base metal called by the French paten ; it is a kind 
of pot-metal or brittle brass. 

¢ XVIT. Contorniati, or ticket medals. 

«¢ XVIII. Coins of Gothic princes, &c. inscribed 
with Roman characters. 

“ XLX. Coins of southern nations using uncommon 
alphabets; as the Persian, Punie, Etruscan, and Spa- 
nash. 

“XX. Coins of northern nations using uncommon 
characters ; as the Runic and German. 

“In the modern part no serics can be formed of 
copper that will go back above two centuries ; but se- 
quences (chronological series) of gold and silver may 
be arranged of all the different empires, kingdoms, and 
states, as far as their several coinages will allow. ‘Those 
of England and France will be the most perfeet. Mo- 
dern silver is commonly arranged in three sequences ; 
the dollar, the groat, and the penny sizes. ‘The me- 
dals of each modern country ought of course to be 
separated; though it is best to arrange each set in 
chronological order, let their size of metal be what they 
will. It may be remarked here, that our modern me- 
dals of the size of a tea-saucer, are only so many mo- 
numents of barbarism. The ancient medallions are al- 
most universally but little larger than our crown-piece, 
though three or four of them may extend to about two 
inches diameter, but very many modern medals to four 
ches and more. A large medal always declares an 
‘gnorant prince or an ignorant artist. Into the size of 
i erown-piece the ancients threw more miracles in this 


way than will ever appear in these monstrous produc- 
‘t1ons.”? 


Vor. XII. Part T. + 
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Phese directions will likewise apply to the forma- Ancient 


tion of a cabinet of the sccond kind: but if the col- 
lector means to form a series of large Roman brass, he 
will find the coins of four or five emperors so scarce 
as not to be attainable in that series, even at any 
price. He must therefore supply their places with 
middle brass, as is allowed with regard to Otho, even 
in the best cabinets; there not being above three coins 
of that emperor im large brass known in the world: 
whereas of the middle brass, two or three hundred 
may exist. For this reason Mr Pinkerton concludes, 
that in calinets of the second class, the collector may 
mingle the large and second brass together as he 
thinks proper, in order to save expence; though it 
would not do so well to unite such disproportionate 
sizes a8 the large and small. ‘* In the small sequence, 
however (says he), there can be no harm in his mix- 
ing gold, silver, and brass, as chance or curiosity may 
lead Inm to purchase any of these metals. And though 
your starched bigotted medallist may snecr because such 


a sequence would controvert his formal and narrow way. 


of thinking, common sense will authorize us to laugh 
at the pedant in our turn, and to pronounce such a 


serics more varions, rich, and interesting, than if the, 


collector had arranged only one metal, and rejected a 
curious article because he did not collect gold or silver. 
In like manner, if, in the modern part of the smaller 
cabinet, any coin of a series is of high price, or of 


bad impression, there can be no impropricty in putting 


another of the came reign, which is cheaper, or bet- 
ter executed, though of a different denomination or of 
a little larger size. In short, the collector lias no 
rules but in the Greek cities and Roman families, to 
observe alphabetical order and chronology in every 
thing clse.” 


Tapres of Ancient Coins. 


The most ancient coins, according to Froelich, are 


distinguished by the following marks, which he ae- 


counts infallible. 1. Their oval circumference, and 
globulous swelling shape. 2. Antiquity of alphabet. 
3. The characters being retrograde, or the first divi- 
sions of the legend in tle common style, while the next 
is retrograde. 4. The indented square already describ- 
ed. 5. The simple structure of the mintage. 6. Some 
of the very old coins are hollowed on the reverse, with 
the image impressed on the front. 7. The dress, sym- 
bols, &c. frequently of the rudest design and exe- 
cution. 


TABLE I. Anctent Greck Coins. 


¥. Those without impression. 

2. With one or more hollow indented marks on one 
side, and an impression in relief on the other.—Of Chal- 
ccdon on the Hellespont, Lesbos, Abdera in ‘Thrace, 


Acantlius in Macedon, those said to belong to Isgium 


in Achaia. This class continues frem about goo to 
yoo Bs ©. fw ;, 
_ 3. With an indented square divided into segments, 
having a small figure in one of them; the rest blank, 
with a figure in rclief on tlie obverse.— Of Syracuse 
and other places adjaccnt.—Continue fiom 700 to 690 
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4. Coins hollow on the reverse, with figures in relicf 
on the obverse.—Of Caulonia, Crotona, Metapontum, 
&zc. Supposed by some to be a local coinage of Mag- 
na Grecia; but probably of equal antiquity with the 
former. 

5. Coins in whieh a square die is used on one or both 
sides. —Of Athens, Cyrene, Argos, &c.—Of Alexan- 
der I. and Arehelaus 1. of Macedon. Disused in the 
reign of the latter about 420 B. C. 

6. Complete coins, both in obverse and reverse, oc- 
cur first in Sicily m the time of Gelo, about 491 
B.C. 

4. Coins of Alexander the Great and his successors. 
About the time of this hero the Greek coins began to 
attain to perfeetion, and were struck of uncommon 
beauty. It is remarkable, that on the coins of this 
monarch his own image seldom occurs. The only 
one yet found of Alexander with his portrait upon it, 
and struck during his reign, is a silver hemidraehm 
in Dr Hunter’s eabinet, which is represented Plate 
CCCXXXI. N° 3. After his death many coms bear 
his portrait. Trebellius Pollio informs us, that some 
coins, particularly those of Alexander, used to be worn 
as amulets ; and many medals are met with in cabinets, 
bored seemingly with that intention. 

8. Coins of the Successors of Alexander.—Those of 
the Syrian monarchs almost equal the coins of Alex- 
ander himself in beauty. Those of Antiochus VI. are 
supposed to be the most perfect patterns of male beauty 
to be met with any where. The Egyptian Ptolemics 
are somewhat inferior. 

g. The eoins of the Arsacide of Parthia done by 
Greek workmen. 

10. The Greek imperial coins, being such as have 
the head of the emperor or empress: such as have not 
these impressions being classed with the civic coins, 
though struck under the Roman power. None of the 
imperial eoins occur in gold. Of silver there are those 
of Antioch, Tyre, Sidon, Tarsus, Berytus, Czsarea, 
Egyptian silver coins of base metal, Syrian silver coins, 
which sometimes bear on the reverse the club of Her- 
cules, or the Tyrian shell-fish. ‘Those of Sidon bear 
the image of the goddess Astarte, or her chariot. 
Those of Ceesarea in Cappadocia of better work than 
the Syrian. lLyeian coins of good workmanship: on 
the reverse two harps and an owl sitting upon them. 
Silver eoins of Gelon in Sarmatia resembling the Sy- 


rian. The situation of this town is very much un-. 


known. It seems to have been situated on the north 
of the Euxine sea, where some Sarmatic or Sclavonic 


tribes were mingled with the Scythians or Goths. 


The Greek imperial brass coins are very numerous. 
A-series of almost all the emperors may be had from 
those of Antioch, with a Latin legend on the obverse 
and Greek on the reverse. Those of Bithynia and 
Phrygia remarkable for good workmanship. ‘The coins 
of Tarsus remarkable for their curious views of ob- 
jects, almost in perspective.. The Egyptian coins, 
from the time of Augustus to Nero, are worse exe- 
cuted than afterwards. From Nero to Commodus 
they are frequently of admirable workmanship, and in 


a peculiar style, distinet both from the Greek and Ro-. 


man. From the time-of Commodus they deeline, and 
are lost after-the reign of Constantius I. The Egyp- 
tian brass coins of the Roman period are. likewise of ex- 


a as 


cellent workmanship, especially in the time of Antoni- 4,. 


nus Pius.. 
TABLE II. Roman Corns. 


TI. The consular coins, called also the coins of families, 
and arranged alphabetically in cabinets, aeeording to 
the names of the families which appear on them. They 
are, 

1. Brass Coins.—-These eonsist chiefly of large pieces 
of rude workmanship without any interesting imagery. 
In cabinets they are generally kept in boxes apart by 
themselves. ‘The as bears the head of Janus ; the se- 
mis of Jupiter with S; the triens of Minerva with four 
cyphers ; the quadrans of Hercules with three cyphers ; 
the sextans of Mercury with two cyphers; and the 
uncia bears the head of Rome with one eypher. Inall 
these picces the prow of a ship is constantly the figure 
on the reverse, with very few exceptions. Sometimes 
indeed they have a shell, two heads of barley, a frog, 
an anchor or a dog, on the reverse. About the time of 
Julius Cesar both the obverses and the reverses of the 
coins began to be altered. 

2. Silver.—Of this the denarius was the first and. 
principal coin. It was stamped originally with X,, 
denoting that the value was ten ases. On the reverse 
was Castor and Pollux, or a chariot of Victory. Af 
terwards the busts of various deities make their appear- 
ance; and in the seventh century of Rome the por- 
traits of illustrious persons deeeased are met with: but: 
till the time of Julius Cesar no figure of any living 
person is to be met with; Julius himself being the first 
who assumed that honour. The workmanship on the 
best and worst silver is much the same. The reverses: 
are very curious, and point out many remarkable events. 
in Roman history ; but none of these occur till about a 
century before the Christian era. ‘The large denarn, 
with Roma, are the most aneient ; and some of these- 
bear the Pclasgie A, not.the Roman. The silver ses- 
tertii have a head of Mercury, with a caduceus on the 
reverse. The quinarii have always.a head of Jupiter,, 
with a Victory on the reverse. 

3. Gold.—Most of these are of great value. The 
number of these exceeds not 1003 those of brass 200; 
and of silver 2000. The aureus is the general gold. 
coin; but two or three gold semisses of families like-- 
wise occur. 

If. Roman imperial coins. 

1. Brass.—This is of three sizes; large, muiddle,. 
and small.. The first forms:a most beautiful. series, 
but very expensive. The various colours of the pati-. 
na have the finest effect. It is the most important of 
all the Roman coins, and exceeds even the gold m: 
value. 

The middle brass is next in value- to the former; 
and in it are many rare and curious coins, particular- 
ly: interesting to Britons, as elucidating the history of 
the island. Of these are the triumphal arch of Clau- 
dius; the Exerc. Brrrannicus of Adrian; the 
coins of Antoninus Pius, Commodus, Severus, with 


.,a. Victory, Vicror1a Briran.:.but especially those 


personifying. the country Brirannia. “ The num 
ber of Roman coins relating to Britain (says Mr Pm- 
kerton) isremarkable, more than 20 having been struck 
at various times: while those personifying Italy, hu 

pain, 
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. Spain, and other regions of the empirc, exceed not four 
or six at most for each country.” Only one country 
~ vies with Britain, and that is Dacia on the extreme 
north-east of the empire, as Britain on the cxtreme 
north-west. No doubt this circumstance of remote- 
ness in these two countrics recommended them to this 


ower. 

The small brass series abounds also with curious 
cons. ‘They are scarce till the time of Valerian and 
Gallienus, but very common afterwards. Myr Pinker- 
ton recommends, therefore, to form a series in silver 
as well as brass; both being the chcapest of all the 
Roman coins. “ In this series (says he), it is a com- 
mon fault to arrange many coins which hayc been plat- 
r ed with gold or silver, the forgeries of ancient times, 
but which time has worn off either wholly or in part.” 
All real brass coins have the s. c. till the time of Gal- 
ip lienus ; as the senate alone had the power of striking 
brass, while the emperor himself had that of gold and 
silver. When the s. c. therefore, is wanting, the 
coin was certainly once plated; as, in general, the 
different type and fabric, being those of gold and 
is silver, sufficiently show themselves. With Pertinex, 
| A. D. 192, there is a temporary cessation of small 
brass ; nor after him do any princes occur in that serics 
: ‘till Valerian, A. D. 254, excepting 'Trajanus Decius, 
f || A.D. 250 only. After Walerian the series is Conti- 
nuous and common. The brass coinage gradually de- 


| clined in size from the time of Severus; so that parts 


BR | “ofthe as could not be struck, or at least it was held 
unnecessary to strike them. Trajanus Décius attempt- 
| ed in vain to restore the coinage; and Valerian and 
i “Gallienus were forccd to issuc denarii erei and small 
i assaria. ‘The series of large and of middle brass arc of 
Ht! two fixed and known sizes; the former about that of 
Mi our crown, the latter of the half crown: though after 
si ‘Severus they gradually lessen. But the small brass 
fe takes in all parts of the as; and every brass coin not 
i larger than our shilling belongs to this series. The 
ty muumz, indeed, or very smallest, it is proper to keep 
‘apart. The coins of Julius Cesar in this size arc of 
s peculiarly finc workmanship. They bear his portrait 
yi reverse of Augustus, or the reverse has a crocodile 
EcGyprocarta. ‘There are several with Mark An- 
A tony, and some with Cleopatra ; but the more common 
pleces are those with only numerals on the obverse, 
which go the length of XIII.; probably tickets for the 
lt, baths. A great many occur in the time of Nero; of 


f which Mr Pinkerton particularizcs one which has “ on 
it the reverse a table ornamented with griffins and other 
t devices. Upon it is placed ‘a wreath of laurel and a 
i beautiful vase, of which the cmbossed human figures 
are so minute, and finished so surprisingly, as to stamp 
Ih; these coins the most exquisite productions of the an- 


ht cient mint.””. From the time of Nero to that of Ve- 
ft spasian no small brass occurs: but there are many of 
hi. ‘this emperor, and of his son Titus; while Domitian 
ie has as many as Nero, and Domitia his wife has~<al- 
i) ‘most as many. Succeeding cmperors to the time of 
ls Pertinax have also many brass coins; but from his 
ty time to that of Valerian there arc no real small brass 
ty excepting those of Trajanus Decius. After Gallienus 
ths there are a. great many coins of this kind; and Mr 
4h ‘Pinkerton ‘mentions-one in Dr Hunter’s cabinet, of 


particular attention, as more expressive of the Roman 
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an unknown person nanicd Nigrianus. The coin seems 
to have been struck at Carthage ; and our author con- 
cludes that he was an African usurper, father to Nigri- 
nianus. 

2. Stlver.—This series is very complete, and the 
cheapest of any; especially as the small brass becomes 
a fine supplement to it: the latter being had in plenty 
when the silver becomes scarce, and the silver being 
plentiful when the brass-is scarce. 

3- Gold.—The Roman imperial gold coins form a 
series of great beauty and perfection ; but on account 
of their great price, are beyond the purchasc of private 
persons. 

4. Lhe colonial coins occur only in brass ; none, ex- 
cepting that of Nemausus, having a right to coin silver. 
They begin in Spain with Julius Cesar and Antony, 
and cease with Caligula, who took away the privilege 
of comage from the Spanish colonies. ‘The most beau- 
tiful are those of Corinth. The other remarkable colo- 
nial coins are those of Emerita, Ilice, ‘ierraco, Cassan- 
dria, Babba, Berytus, Caesarea, Patra, Emisa, Helio- 
polis or Balbec, Ptolemais, Sidon, Tyre, Deultcn, Dium, 
Troas, Rhesaina, Neapolis of Samaria, which bears a re- 
presentation of Mount Gerizzim with the temple on it, 
Hippo in Africa, &c. On many of these coins we meet 
with fine representations of temples, triumphal arches, 
gods, goddesses, and illustrious persons. But coins with 
those representations are by no means common ; the 
colonial coins till the time of Trajan bearing only a 
plough, or some other simple badge of a colony. Ca- 
melodunum is the only colony in Britain of which we 
have any coins. 

5. The mzntm7.—This includes the smallest coins of 
all denominations, most of whicl: do not excecd the 


size of a silver penny. ‘They are the most curious of 


all ; but no series of them was cver formed by any pcr- 
son except the abbe Rothelin, whose collection, form- 
ed of all metals, passed to the quccn of Spain. The 
reason of the scarcity of these small coins is probably 
their diminutive size; by reason of which they are 
mostly lost. ; 

It is surprising that numbers of Roman coms are 
found through all countries once subject to that powcr- 
ful people. Some have been met with in the Orkneys, 
and many in the most remote parts of Europe, Asia, 
and Africa, known to the ancients. 


"TABLE III. Corns of cther Ancient Nations. 


1. The Lydians appear to have invented comage s 
though, perhaps, this honour may be disputed with. 
them by the Greeks. | ; > 

2. The Assyrians, Medes, Babylonians, Phoenicians, 
and Egyptians, had no coins. In the mouths of the 
mummies, are only thin, unstamped, and round pieces 
of gold, to pay Charon’s fare. ; 

3. No Indian or Chinese coins are to be met with 
till a very late period ; and cven then so rude as scarce 
to be worth notice. Voltaire mentions a collection of 
ancient Chinese and Indian coins made by the emperor 
of China in 17003 but Mr Pinkerton supposes it to 
have consisted only of the Greek and Roman money 
which had been introduced into these countries. 

4. The Lydian coins have no legends; so that mere 


conjecture only determines the ancient coins of electram 
Y2 and 
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svhich he supposes to have been one of these. 
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and silver found in Asia, and different from the Pcr- 
sian, to belong to Lydia. Croesus coined gold into a 
form which he called staters ; and Mr Pinkerton men- 
tions a very ancient gold coin in Dr Hunter’s cabinet, 
It hag a 
vlobous figure, with indented marks on one side, and on 
the other a man knecling, with a fish held out in the 
left hand, and a sword depending in the right. It 
weighs four drachms 3 which Josephus tells us was the 
weight of the Lydian gold coins. In the same collec- 
tion are other gold coins little inferior in antiquity ; the 
most ancicnt of which, oar author supposes, may have 
becn coined by the cities of Asia Minor, as coiage 
passed through themto Greece. They are of admirable 
workmanship, and as muck superior to the best Sicilian 
coins, as the latter are to all the rest in the world. These 
gold coins are all extremely pale ; owing to the want of 
knowledge in refining gold. 

5. Persian coins.—These were first struck by Darius 
Tlystaspes, whenee they had the name of darics. 
They are of gold, and generally have the figure of an 
archer: they weigh about four drachms; and some 
oecur with the indented mark on one side, whilc 
others have figures upon both. The silver coins have 
generally a king in a chariot of two horses, with a 
charioteer, and sometimes another figure on foot be- 
hind, on the obverse : while the reverse presents a ship, 
sometimes a ram, bull, or other animal. The gold 
coins, which only had the title of darzcs, are extreme- 
ly searce, having been melted down, as is supposed, 
and reeoined by Alexander, the Great on his ecnquest 
of Asia. 

There is a second series of Persian coins beginning 
with Artaxares, or Artaxerxes, who overthrew the 
Parthian monarchy about the year 210. ‘These are 
large and thin, with the king’s bust on one side, and 
the altar of Mithras on the other; generally with a hu- 
man figure on each side. These coins continue till the 
year 636, when Persia was conquered by the Saracens. 
These have only Persian letters upon them, which have 
never been explained by any antiquaries. Myr Pinker- 
ton says that they secm to partake of the ancient Greek, 
Gothic, and Alanic. 

6. The Hebrew shekels, originally didrachms, but 
after the tumes of the Maccabees tctradrachms, are al- 
most all forgeries of modern Jews, as well as the brass 
coins with Samaritan charaeters upon them. They have 
all a sprig upon one side and a vase on the other. Mr 
Pinkerton says, that the admission of one of them into 
a eabinet would almost be a disgrace to it. 


a, Phoenician and Punic coins are very interesting 


on aceount of the great power and wealth of these na- 
tions. he alphabets have been cleared by their rela- 
tion to the Hebrew and Syriac languages. 

8. The coins of Palmyra come under the same de- 
nomination with the former, Palmyra being a Syrian 
City. 

g. The Ftruscan coins have the characters of that 
pation, which have been explained by their athnity to 
the Pelasgic, or oldest Greek and Latin. 

10. The Spanish coins are inseribed with two or 
three alphabets allied to the old Greek or Punic; but 
the inscriptions have not been sufficiently cxplained. 

11. Gaulish coins.—These are numerous, but the 
most ancient have no legends; and even after the 

k 
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Greek letters were introduced inte Gaul by a colony 


at Marseilles, the legends arc very difficult to be ex. Colm 


plained. 

12. British coins. —From a passage in Casax’s Com- 
mentarics, it has been inferred that the Britons used 
some kind of coins even in his time. Mr Pinkerten in- 
forms us, that some rude coins of copper very much, 
mingled with tin are frequently found in ¥ngland ; 
which, he supposes, may be some of the ancient Bri- 
tish money. ‘They are of the size of a didraehm, the 
common form of the nummus aureus among the an. 
cients. After the time of Cxsar, coinage increased 
among the Britons; and there are many found of Cu- 
nobelinus mentioned in the Roman history. Most of 
these have on one side cuNO, with an ear of wheat, a 
horse, a kind of head of Janus, or other symbol ; and 
have frequently also the letters CAMU 3; supposed to 
mean Camcloduaum. Sometimes the word Tascta 
occurs 3 the meaning of whieh has not yet been ex- 
plained. 

13. Gothic coins of France, Italy, and Spain, to the 
time of Charles the Great. These have the Roman 
charaeters upon them. ‘The Italian coins are mostly 
of the size of small brass; and in this way we meet 
with coins of Athalaric, Theodahat, Witigez, and other 
Gothic princes. Many others oecur, the inscriptions of 
which, though meant for Roman, are so perverted as to 


be illegible. 


TABLE LV. Jfodern Coins. 


1. Of Japan.—These are thin plates of gold and sil- 
ver, of an oval figure, with small marks or ficures stamp- 
ed on them. | 

2. China.-—These are only copper, about the size” 
of a farthing, with a square hole in the middle to put 
them on strings. The inscriptions on them do not ex- 
press the name of the sovercign, but the year of his 
reign; as the happy year, the z/lustrious year, &e. 

3. The Tartarian coins are rude, having only inscrip- 
tions upon them ; and they are all posterior to the time 
of Jenghiz khan. 

4. Coins of Thibet, Pegu, and Siam, are much the 
same, presenting only inscriptions without any figures. 
They are also of late date. 

: India.—Some old coins have been found in the 
neighbourhood of Calcutta, of gold, silver, copper, and 
tin, all mixed together. These have commonly a war- 
rior with a sword on one side, and an Indian female idol 
on the other, of the same form with the celebrated 
sculptures in the island of Elephanta; but it 1s impos- 
sible to tell what antiquity they are of. The modern 
coins are the pagoda of geld, worth little more than 
six shillings; the roupee of silver-upwards of two shil- 
lings ; and the cash, of copper. ‘There isa remarkable 
set of roupces, which show the twelve signs; a lion on 
onc, a bull on another, &c. but the occasion on 
which they were struck is unknown. The other 
coins of India have generally Pcrsian inscriptions upon 
them. 

6. Persia.—The Persic coins since its conquest by 
the Arabs continue on the Arabian model. 

7. Arabia.—Some coins of the petty prinees of 
Arabia are met with as old as the imperial ages of 


Rome ; but till the time of Haroun Alrashid, no 2 
gu any 
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gular coinage appears in the vast empire of the Sara- 
cens, Even then the reverse has only an inscription, 
and the obverse is copied from any Greek or Syrian 
coin which happened to fall m the moneyer’s way. 
he later Arabian coins are mostly silver, with the 
name and titles of the prinee on one side, and some 
inscription from the Koran on the other. The more 
modern coins of this country are in the shape of a fish- 
hook, with Arabic inscriptions. 
_ 8. Turkey.—No regular eoinage was formed by 
the Turks till they became masters of Constantinople. 
They resemble those of Persia and Arabia, having 
merely inscriptions on both sides. 

. Vhe eoins of the African states, at least such as 
profess the Mohammedan religion, have merely inscrip- 
tions without any figures; those of the internal parts 
are unknown; and no coinage was used among the 
Mexicans and Peruvians, the only civilized nations in 
America; but La Hontan mentions an American sa- 
vage who had a square medal of copper depending from 
his neck. Mr Pinkerton supposes it to have come from 
Japan. 

to. Modern Italic coins. Besides the Gothie prin- 
ees mentioned in the former table, the exarchs of Ra- 
venna coined money with the inscription Fetrx Ra- 
veNNA, &c. The Lombards issued no coins, but there 
are some still extant of Charlemagne. The follow- 
ing list shows the origin of the coinage in various Ita- 
lian states. 

Rome.—Papal coinage originates with Hadrian I. 
Size of silver pennies, with the Pope’s name on 
one side, and Scos Petrus on the other. No coins 
appear from 975 to 1099, excepting of Leo LX. In 
1303 appear pennies of the senate and people of Rome, 
with Peter on the one side and Paul on the other. 
There are groats of Clement V. with his portrait 
three quarters length; but the side-head begins with 
Sixtus V. in 1470. Gold was first coined by Jobn 
XXII. in 1316. The coins of Alexander VI. 
Julius II. and Leo X. are remarkable for beauty and 
elegance. 

Milan. Coinage began with Charlemagne. The 
first coin of the family of Visconti oecurs in 1330, un- 
der Azo. The set finishes with Louis XLI. 

Naples. Coinage begins in 840 and 880, with 
Duke Sergius and Bishop Athanasius. The next 
coins are of Roger of Sicily, and Roger H. in 1130, 
William I. I. and Tanered. Naples and Sicily were 
subdued in 1194 by the emperor of Germany 5; in 
1255 Manfred appears; in 1266 Charles of Provence; 
and others till Joan in 1414: after which follow the 
house of Arragon, and later kings. 

Venice begins in the 1oth century. The first coins 
are silver pennies marked VENECI. Then follow the 
coins of Henrico Dandulo in 1192, of Ziani in 1205, 
&c. Gold was first coined at Venice in 1280, and 
copper in 14713; but the silver groats are as old as 
1192. 

Florence. Silver was coined here in the 12th ecn- 
tury, or before; but in 1252 the first gold coins 
struck in Europe after the 8th century made their ap- 
pearance, and were named flor’zs from the flower of 
the lily upon them. ‘They were imitated by the 
popes, by France, and England. They have on one 
side St John the Baptist standing, on the other « large 
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Jleur de lis, and it is not doubted that the French fewrs Modern 


de tvs took their origin from these coms. ‘They weigh 
a draelm, and are no less than 24 carats fine, accord- 
ing to Italian writers, and are worth about 12 shil- 
lings. 

| Geneva first began to coin money in 1129, under 
the government of Conrad. hose of the dukes of 
Savoy began in the same century. 

Aquileia. Coms were issucd from this city by the 
patriarchs from 1204 to 1440. 

frerrara. Coins of the marquises from 1340. 

11. French coms. Dumng the race of Clovis, 
from 490 till 751, the coins are chiefly gold trientes, 
with some soé¢dz and semisses. ‘The former are of good 
workmanship, with the heads of kings. ‘The reverse 
has a cross, with the name of the town where they 
were struck. 

The coins of the second race begin with Pepin in 
751, and continue till Hugh Capet in 987. The 
coins of the first race are clegant, but those of the se- 
cond entirely the reverse, being almost all silver pen- 
nies, and seldom bearing the portrait of the king. 
Those of Charlemagne have only Carotus in the 
field; while the reverse bears R. F. or.some such in- 
scription 3 though one picce struck at Rome has a 
rude bust of him. The coins of Lows le Debonnaire 
are bettcr done. , 

The third raee begins with Hugh Capet in 987, 
and extends to this time. ‘The coinage did not begin 
to improve till 1226 under St Louis, when the groat 
appears. Its name in Italian is grosso, in French grosse, 
in English groat, or great coin ; so called from its size 
in comparison with the penny ; and it passed from Ita- 
ly to France, to Germany, and to England. After 
the conquest of France by the English, base coins of 
many kinds werc introduced; and in the year 1574, 
in the time of Henry ILL. copper was first introduced 
into the French coinage. Besides these, the other re~ 
markable coins of Franee are, the blancs or billon 
groats first issued in 1348 5 the ecws a la couronne, or 
crowns of gold, so called from the crown on one side, 
and begun by Charles V1. in 13845 those of Ann of 
Bretagne in 1498: the teston, or picce with the 
king’s head, of Louis XII; the Henri of Henry I. 
with Gaul sitting in armour, and a Victory in her 
hand. There are many coins of Cardinal Bourbon, 
elected king in 1589; and in 1642, Louis XIV. 
takes the title of CaraLon1@ Princers. The first 
louts d’or made its appearance in 1640; but such 
was the poverty of France, if we believe certain au- 
thors, that in 1719 the duke of Orleans regent struck 
copper for silver. 

12. Spanish coins. The most early series of these 
consists almost entirely of trientes, finely done. On 
one side they have the head of the king with his name, 
and on the other a cross, with the name of the town, 
commonly in Betica, or the south part of Spain, 
where there were a great many Roman colonies, and 
which was fertile to a proverb. The Moresque coins 
of Spain, like those of the rest of the Mohammedan 
states, present us only with insipid inscriptions on both 
sides. Indeed the Mchammedan religion by its abso- 
Inte refusal to allow the representation of any living 
creature, has prevented the progress of coinage in any 


degree throughout those regions whieh it has over- 
spread. 
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Modern spread. The inseription on the ancient Spanish coins 


are in the Cufic or old Arabic characters. 

13. Portugal. No deseription of the coins of this 
kingdom has yet appeared. 

14. Germany. No account of the German coins 
has been published ; though it is well known that. not 
only the emperors, but many of the cities, particularly 
those called Hanse-tmwuns, issued money; and many of 


the coins issued by the cities were superior in eleganee 


even to those issued by the emperors. 

15. Denmark. Here the coinage begins with Ca- 
nute the Great in 1014. The pieces are at first ex- 
tremely rude, ornamented only with rings and Runic 
characters. These are suceecded by copper pieces, 
some of which have a cross, others a pastoral staff, on 
one side, with the letter A on the other, Latcr coins 
have strokes 1111, &c. all round them; but those of 


‘Harold, Hardicanute, and Magnus Bonus, im 1041, 


are of neat workmanship, and have the portraits of the 
prinecs at half length. ‘The coins of Nicolas, or Niel, 
as he is called by the Danes, are rude, as well as those 
of Waldemar I. and the celebrated Margaret. In 
1376 Olaf caused moncy to be struck with a grinning 
full face, with a crowned O upon the other. side. 
‘The Swedes (says Mr Pinkerton) took these coins 


-extremely ill, as they thought they grinned at them.” 


Silver was first comed in Denmark by Philippa 
queen of Eric, and daughter to Henry IV. of Eng- 
land. 

16. Sweden. 
in 818 under Biorno, on the plan of Charlemagne. 
The ceins are marked with a cross. Next follow 


those of Olaf in rorg: which Mr Pinkerton supposes 


to have been the first true Swedish coins; and that 
the art of coinage first passed from England into Den- 
mark in the time of Canute the Great, and from Den- 
mark into Sweden. ‘These coins were struck on the 
English model. During the time that Sweden was 
subject to Denmark, or miserably harassed by the 
Danes, the coins of both kingdoms were the same; 
but after the time of Gustavus Vasa many elegant 
pieces appear. In 1634, dollars were coined with the 
portrait of Gustavus Adolphus, who was killed two 
years before: on the reverse they have the arms of 
Sweden, with the chemical marks of mercury and 
sulphur. In 14716, 1717, and 1718, Charles XII. 
being in extreme want of money, issued small copper 
coins with Saturn, Jupiter, Mars, &c. upen them, to 
go for dollars; and on account of this scheme, Ba- 
ron Goertz, the suggestor of it, was brought to the 
block. 

17. Norway. The coins of this eountry begin with 
Olaaf in 1006 ; after whieh time there are various coins 
of other prinees; but copper was not coined till the 
year 1343. 

Besides the coins already mentioned, there are eeele- 
siastic coins of France, Germany, Denmark, Sweden, 
Norway, &c. Those of Denmark and Sweden are 
numerous, but the Norwegian coins of this denomina- 
tion are rare. Mr Pinkerton deseribes a silver one in 
his possession as having arms and a mitre, with the in- 
scription on one side, SANcTUS OLaws Rex Norvey; 
on the reverse, OLaAws Der Gra. Arcep. NIp’sEn, 
meaning NipDRosIENsIs, or archbishop of Nrdros, now 


Drontheim. 


The coinage of this kingdom began. 


18. Bohemia. 
pears at a very early date, viz. in the year gog, under . 
Duke Boleslaus I. These coius are followed by others 
of Boleslaus If. and Emma his wife in 9703 of Bo- 
leslaus IIT. in 1002; Jaromir in 1020; Udalrich in | 
1030, and other princes. ‘The dracteate money of Ot- 
tocar 1. was coimed in 1197. 

19. Poland. The commage of this country is nearly 
as ancient as that of Bohemia. ‘The coins are on the 


German model, but no partieular account of them has 


been published. 

20. Russia. None of the Russian money appears to 
be more ancient than the 13th century. The first are 
the kopecks or silver pennies, which have upon them 
rude figures of animals on one side, and a man standing 
with a bow or spear on the other. There are likewise 
coins of Moscow struck. by Aristoteles the architect in 
1482. The roubles or dollars and their halfs. There 
are some of the impostor Demetrius in 1605, which are 
very scarec. 

21. Prussia. The first Prussian coins were struck 
at Culm by the Teutonic knights in 1230. They 
were silver pennics, and upon the German plan. In 


‘the next century were struck shillings, groats, and 


schots; the last were the largest, and are extremely 
rare. ‘They have the Prussian shield, an eagle sur- 
mounting a cross, with a rose-shaped border, MONETA 
DOMINORUM Prussiz: on the reverse is a cross fleu- 
rie, within a border of a similar kind, having the in- 
scription HONOR MAGISTRI, JUSTITIAM DILIGET.— 
Gold coins were struek in the same century. In the 
time of Copernicus the money was so debased, 
that 12 or 13 marks were worth but one of pure 
silver. 
22. England. The English coins are of various 
kinds. 
ast. Heptarchic. 'These are only of two sorts, viz. 
the skeatta or penny of silver, and the styca of copper. 
Few of the pennies appear till after the year 700; 
though some are met with whieh bear the name of 
Ethelbert I. king of Kent, as old as 560. At first 
they had only rude figures of serpents, but in latter 
times legends were likewise added. Most of these 
pennies have pagan symbols upon them. The styca 
was only eoined in Northumberland, and was a very 
small piece, about the value of half a farthing. 
2d. Coins of the chief monarchs of England. Mr 
Pinkerton denies that an end was put to the heptar- 
chy by Egbert in 832, as is commonly supposed ; 
though he owns that he was chief monarch of the coun- 
try, as several others had been before him. Edgar, 
who reigned in 959, according to him, was the first 
king of England ; and the coins of the ehief monarchs 
form almost a complete series from the time of Eg- 
bert to Edgar. The only chief monareh of whom 
there are no coins is Ethelbald, who-reigned in 857. 
Most of these coins bear rude portraits; but the re- 
verses are sometimes curious and interesting. Some 
have views of cathedrals and other buildings ; particu- 
larly one of Edward the Elder in 900; whieh has the 
cathedral of York with three rows of windows, round 
arched as the other Saxon and Norman buildings: the 
Gothic arch being quite unknown till after the 12th 
century. Some coins of Anlaf king of Northumber- 
land have the famous raven, the Danish ensign: and 
3 those 
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those of other princes have frequently very curious re- 
verses. 


—t 3d. Eccleseastec coins appear of the archbishops of 


Canterbury, Wulfred in 804, Ceolnoth, in 830, and 
Plegmund in 889. 

4th. Coins of the kengs of England. The siiver pen- 
ny, which had begun during the heptarehy, continued 
to be the general coin after the kingdom had been 
united under one head; and extends in a continued 
series from I.gbert almost to the present reign. The 
only kings wanting are Edmund Ironside, Richard I. 
and John, At first the penny weighed 222 grains: 
but towards the close of the rcign of Edward ILE. it 
fell to 18 grains ; and in that of Edward IV. to 12. 
In the time of Edward VI. it was diminished to 8 
grains; and in Queen Elizabeth’s reign to 74,3 at 
whicl: it still continues. 

Halfpennies and farthings were first struck in silver 
by Edward I. in 1280; the former continued to the 
time of the commonwealth, but the latter ceased with 
Edward VI. ‘The groat was introduced by Edward 
Ili.in 1354, and continues io this day, though not 
in common circulation. The half-groat or two-penec 
is of the same date, and also continues to the present 
time. 

Shillings were first coined by Henry VII. in 1503. 
At first it was called testoon, from the teste, tete, or head 
of the king upon it; the name sling being derived 
from the German schelling ; under which appellation 
eoins had been struck at Hamburgli in 1407. The 
crown was first coined in its present form by Henry 
VIII. Formerly it had appeared only in gold, whence 
the phrase of crowns of gold; though these indeed 
were the largest gold coins known for a long time in 
France and other countrics on the continent, being 
worth about tos. sterling. They had their name from 
the crown stamped on one side, and were first coined 
by Charles VI. in 1384, and continued till the time 
of Louis XIV. The half-crown, sixpence, and three- 
pence, were coined by Edward VI. In 1558 Queen 
Elizabeth coined three halfpenny, and in 1561 three 
farthing pieces; but they were discontinued in 1582. 
From the year 1601 to the present time the coins of 
England remain the samc. 

Gold was coined in England by Henry III. in 
1257; the picee was called a gold penny, and was lar- 
ger than the silver one; and the cxecution is by no 
means bad for the time. ‘The series of gold eoinage, 
however, commences properly from Edward Ui. In 
1344, this monarch first strnek fiorims, in imitation of 
those in Italy; and it is remarkable, that though these 
coms at the time they were first issued bore only six 
shillings value, they are now intrinsically worth gs. ; 
so much has the value of gold increased since. that 


time. The half and quarter florin were struck at the. 


same time, but only the last has been found. The 
florin, however, being found inconvenient, gave place 
to the noble. of 68. 8d. value, and exactly half a mark. 
The latter had its name from being a limited sum in 
accounts: and was eight ounces in weight, two thirds 
of the money pound. It is sometimes also called sei- 
bra, as being one-half of the commercial pound of 16 
ounces. ‘The noble had its name from the nobility of 
the metal; the gold of which it was coined being of 
the finest sort. Sometimes it was called rose noble, 
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from both sides being impaled in an undulating circle. 3rodern 
It continued with the half and quarter noble to be the Coins. 


only gold coin till the angels of Edward IV. appeared 
in 1465. ‘Phese had their name from being stamped 
with the image of Michael and the dragon. The an- 
gelets of 3s. qd. value were substituted in their place. 
In 1527 Henry VIEL. added to the gold coined the 
crown and half-crown at their present value; and the 
same year he gave sovereigus of 22s. 6d. and ryals of 
11s. 3d. angels at 7s. 6d. and nobles at their old value 


of 6s. 8d. In 1546 he caused sovercigns to be coined 


of the value of 20s. and half-sovereigns in proportion. 
His gold crown is about the size of our shilling, and 
the half-crown of six-pence, but thin. All his coins, 
however, gold as well as silver, are much debased 3 and 
it was not without nuch labour and trouble that Ed- 
ward VI. brought it back to its former standard. On 
the union of the two erowns, James gave the sovereign 
the name of wzite; the value continuing of 20s. as 
before. He coined also rose-ryals of 30s. value, spur- 
ryals of 15s. angels of 10s. and angelets.of 5s. Un- 


der the commonwealth, the sovereign got the name of. 


the twenty-shilling piece, and continued eurrent till the 
eomage of guineas. ‘These were so called from their 
being eomed of Guinea gold, and were at first only 


to go for 20s. though by an universal but tacit consent: 


they always passed for 21s. Hlalf-guineas, double 
guineas, and five guinea pieces, were also coined dur- 
ing the same reign; which still continue, though the 
two latter are not in common circulation. Quarter 
guineas were coined by George I. and likewise by his 
present majesty; but they were found so trouble- 
some on aecount of their small size, that they were 
stopped within a year or two, when received at the 
bank of England, and thus are not to be met with at 
present. A few picees of 7s. value have likewise been 
eoined, and are known by the lion above the helmet ; 
but none have becn issued. In 1688 the guinea rose 


to 2Is. 6d. and continued to increase in value till - 


1696, when it was as high as 30s.; but after the re- 


coinage in 1697 and 1698 it fell by degrees, and in 1717~ 
was at its old standard of 21s. and at that time silver - 


was fixed at its present standard value, viz.-as I to 154 
in weight. ; 

Though the first money coined in Britain, as we 
have already observed, was copper, yet, excepting the 
Northumbrian stycas, no copper coin was found in 
England from the time of the Saxon conquest till the 
year 1672. An aversion to a copper coinage it scems 
was prevalent throughout the nation ;: and Queen Eli- 
zabeth, who without hesitation used base money for 
Ireland, yet scrupled at eoiming eopper for England. 


This want of small coin occasioned such an inerease of 


private tokens for halfpennies and farthings that it be- 
came a serious object to government; and in 1594 a eop- 
per coinage was seriously thought of. ‘This year a small 


copper coin was struck about the size of a silver two-. 


pence, with the queen’s monogram on one side, and a 
rose on the other; the running legend on both sides 
being, THE PLEDGE OF A HALFPENNY. Of this there 


are patterns both in eopper-and silver, but both of 


them soon fell into disuse. On the 19th of May 1613, 
King James by royal proclamation issued farthing 
tokens. They are generally of the same size with the 


two pence, with two sceptres in saltier surmounted ° 


with 
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struck two years before began to circulate. 


Mut BA LS. 


with a crown, and the harp upon the other; with an 
intention, as it would seem, that if they were refused 


‘in England, they might pass in Ireland. In 1635 


Charles I. coined those with the rose instead of thie 
harp; but the circulation of these was entirely stopped 
by the vast number of counterfeits which appeared, 
aud by the king’s death in 1648. After this the pr- 
vate tokens began again to be circulated, till put a stop to 
by the coinage of farthings in 1672. ‘The workman- 
ship of the tokens is quite contemptibie. In 1672 
ihe halfpence as well as the farthings whicl: had been 
They 
avere of pure Swedish copper, the dies engraved by 
Roettier ; and they continucd till the year 1684, when 
some disputes arose about the copper lately obtained 
from the English mines. Tin farthings were coined with 
a stud of copper in the centre, and inscribed round the 
edgc as the crown pieces, with NUMMORUM FAMULUS. 
1685 or 1686. In 1686 halfpence of the same kind 
were coined; and-the tin coinage continued till the 
year 1692, to the value of more than.65,o0cl. 5 but 
next year the tin was all called in by government, and 
the copper coinage recommenced. ‘The farthings of 
Queen Anne are all trial pieces, excepting those of 
1714, the last year of her reign. ‘“ ‘They are (says 
Mr Pinkerton) of exquisite workmanship, exceeding 
most copper coins either ancient or modern, and will 


do honour to the engraver Mr Croker to the end of 


time.”” The one, whose reverse is Peace in a car, PAX 
MISSA PER ORBEM, is the most estcemed 5 and next to 
it the BRiraANNIA under a portal. ‘The other half- 


pence and farthings are less valuable. 


23. Scotland. Silver pennies of Alexander I. who 
reigned in 1104, are belicved to exist ; and there cer- 
tainly are some of Alexander II. in 1214. ‘There are 
likewise coins of David in 11243 but perhaps none of 
Malcoln IV. his successor, whose reign was very 
short. There are many coins of William J. in 1165; 
and a large hoard of his pennies was found at Inverness 
in 1780. 

The moncy of Scotland continued to be of the same 
value with that of England till the country was drain- 
ed by the vast ransom of David II. after which it be- 
came necessary to reduce its size; and so much did this 
diminution affect England, that Edward JIT. found 
himself obliged to lessen the English coin also. The 
diminution of the Scottish coin, however, continucd 
still to go on until it became impracticable to keep 
par with that of England. In the first year of Ro- 
bert ILI. it passed only for one half of its nominal value 
in England: in 1393, Richard I. ordered it only to 
go for the weight of the genuine metal it contained. 
In 1600 it had sunk to such a degree as to pass-only 
for a twelfth part of the English money, and conti- 
nued at that low cbb till the coimage of Scotland was 
entirely cancelled by the union of the two king- 
doms. 

Of silver coins we have only pennies till the year 
1293, when Edward J. having coined halfpence and 
farthings, Alexander JIJI. of Scotland coined also 
halfpence, of which we have a few, but no farthings 
are to be met with; but there are silver farthings of 
Robert I. and David II. The latter introduced the 
eroat and half-groat, which completed the sct of Scot- 
tish silver, It continued unaltered till the time of 


Queen Mary, when they all ceased to be comcd if Moduy | 


silver, on account of the high price of that metal, 


[In 1553 shillings were first coined, with the bust of ~¥ 
the queen on onc side and the arms of Franec and 


Scotland on the other. ‘lhe silver crown was first 
coined in 1565, which went for 30s. Scots; lesser 
picces of 20s. and 10s. having likewise been struck, 
nnd marks of silver, worth 3s. 4d. English, were also 
coined about the same time. These coins have upon 
them the marks xxx. xx. x. to denote their value. 
They are commonly called Cruickstone dollars, from 
the palm-trce upou them, mistaken for a remarkable 
yew at Cruickstone near Glasgow, where Henry Darn- 
ley resided. Tt is deseribed, however, in the act asa 
palm, with a “ shell-padoc” (a tortoise) crawling up. 
This alludes to Darnley’s marriage with the queen, as 
the motto from Propertius Dar Gioria VIRES also 
implies. ‘The motto NEMO ME IMPUNE LACESSEY 
first appears on the Scottish coins in 1578, and the m- 
vention is given to the celcbrated Buchanan. In 1582, 
the crown of an ounce weight went for 4cs. Seots, 
and was accordingly marked XL.; in 1597 the mark 
was L. the Scottish money being then only one-tenth 
of the English: the mark was LX. in 1601, the value 
being then reduced to one-twelfth, at which it has 
ever since continued. Jn the time of Charles I. half 
marks, 40 and 20 penny pieces, were coined. In 1675 
the Scottish dollars first appeared, in value 56s. Scots, 
with halves and quarters of proportional value. In 
1686, James VII. comed 60s. gos. 208. 108. and $s. 
pieces; but only those of qos. and 10s. are known, 
with these numbers under the bust. At the union of 
the kivugdoms all the Scottish coins were called in, 
and recoined at Edinburgh, with the mark FE under 
the bust to distinguish it: since which there has been 
no coinage in Scotland. ‘The Scottish silver coins are 
in general equal, if not superior, in the workmanship 
to the English. 

Gold was first issued by Robert II. about 30 years 
after Edward ITI. of England had coined the same 
metal in that country. The picces were at first called 
St. Andrews, from the figure of that tutelar saint 
upon the cross, and who appears on the obverse with 
the arms of Scotland, and on the reverse a lion m a 
shicld. The lion was another name for the largest gold 
coin in Scotland, from the arms of the kingdom upon 
it. The next was the unicorn, under James IIL. 5 
which were followed by the bonnet-pieccs of James V. 
These last are of admirable workmanship, being almost 
equal to the ancient coins in this respect. In imita- 
tion of the French, the monarch we speak of dimi- 
nished the size of the coin without lessening its weight; 
an improvement not adopted by the English for a 
whole century. The last gold coined in Scotland was 
the pistole and half pistole, of twelve and six pounds 
Scots. ‘hese coms have the sun under the head. The 
gold coins of Scotland fell in the same proportion with 
the silver. 

The copper coinage of Scotland is of more early 
date than that of England. Jt was preceeded by mo- 
ney of dillon, or copper washed with silver, called black 
money. James IIL. first coined black farthings m 
1466; and this is recorded by historians as one of his 
greatest faults. ‘his kind of coinage, however, con- 
tinued as late as the reign of James VI. In his tome 
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wn the true copper coinage began; but as the value of 


Seottish money had now declined almost to the ut- 


—/ most, the pieces suddenly assumed a form almost re- 


sembling that -of the French coins. The bodle, so 
ealled from Bothwell the mintmaster, being equal in 
size to the /rard, and worth two pennies Scottish, was 
struck. ‘The billon coin, formerly called das piece, 


and worth six pennics Scots, was now coined in cop- 


per, and termed the daw-bee. Thus it corresponded 
with the French half sol and English halfpenny, the 
Seots penny being new equivalent to the French de- 
nicer. Some pieces named Atkinsens were coined by 
James VI. in 1582, when the Scottish money was to 
the I:nglish as 1 to 8; hut on its being still farther 
reduced, they went for 8 pennies, a third more than 
the value of the baw-bee. Besides these there were 
the hardie and plack, the former being worth three 
and the latter four pennies Scots. This coinage con- 
tinued through the reigns of Charles I. and II. but 
Scottish coins of the former are, perhaps, the scarcest 
of any. 

24. Ireland. The first coins introduced into this king- 
dom seem to have been those of the Danes, and which 
have only a number of strokcs around them instead of 
letters. In the tenth century, however, this coinage 
had been considerably improved ; and in 930 and 994 
there arc pennies struck in Dublin, with the inscrip- 
tion ON Dvr or Dyrii, Duflin or Dyflin being the 
Danish name of that city. ‘There are likewise coins 


of the Irish princes themselves, and of the English 


monarehs, struck in Ireland as early as the ninth cen- 
tury ; and it is asserted by some, that Ireland even in 
these days had been conquered by England;. of which, 
indeed, these coins seem to be a proot. None of the 
Trish coins of Henry I]. are to be met with, but we 
have some of the coins of John; and from his time 
to that of Henry V. the Irish coins are known by a 
triangle enclosing the king’s hcad, which appears also 
upon the coins of other nations at this period. ‘The 
harp does not appear upon the Irish coins till the time 
of Henry VII. ‘Till the time of this monarch, the 
English and Irish coins are the same; but the same de- 
basement of tlie coin which at that time took place in 
England extended also to Ireland; but in 1601 copper 


halfpence and farthings were coined also for this king- 


dom, These circulated in Ireland when James VI. 
assued his farthing-tokens of copper, the latter being 
of two sizes, that if they failed in England they might 
he sent to Ireland as pennies and halfpence. In 1635 
a mint was established in Dublin by Charles I. but it 
was stopped by the Irish massacre, and the many di- 
sturbances which followcd; since which timc the scheme 
has not been resumed. After the massacre, St Pa- 
trick’s halfpence and farthings were coined by the Pa- 
pists, bearing the legends FLorEaT REx, and on the 
reverse Ecce GrEx; on the farthing QuiEscaT 
Preps. Copper tokens were struck by towns and 
tradesmen, as in England and Scotland. In 1680, half- 
peace and farthings were issued by authority, with the 
harp and date. In 1689, James II. having invaded 
Treland, instituted a mint, and coined shillings and 
half-erowns of all the refuse metal he could find, par- 
tieularly some brass guns were employed, whence the 
Coinage is commonly called gun-money. Even this 
metal, however, soon became so scarce, that a diminu- 
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tion in its size is quite apparent from June 1689 to yyodern 


July 1690; and as the month of their mintago is 
marked upon them, this decrease is easily perceived. 
In March 1690, pennies of lead mixed with tin were 
issued 5 and on the 15th of June the same year, crowns 
of white metal were coined; but these arc now very 
scarce. In 1722, the patent for coining halfpence and 
farthings was given to William Wood, which excited 
such discontent in Ireland. From the small size allow- 
ed by the patent to these pieces, it was supposed that 
the patentee would have gained 60,000l. but as he 
caused them to be struck of a size still smaller,. his 
gains were estimated at 100,000]. ‘The coins, how- 
ever, arc of admirable workmanship, aud very fine cop- 
per, bearing the best portrait of King George I. to be 
found any where. Sir Isaac Newton, at that time at 
the head of the mint, declared that they were supe- 
rior to the English coins in every thing exccpt the size. 
In 1737 the Irish halfpence and farthings, with the 
liarp on the reverse, were coined, and continue to the 
present time. In 1760, there was such a scarcity of 
copper coin, that some private persons apphed for Icave 
to coin halfpence, which appeared with a very bad por- 
trait of George HL. and the words Vocr PoruLi around 
it. No gold or silver has been coined in Ireland since 
the massacre of 1641. 


Tasie V. Alodern Medals, properly so called. 


1, Scottish medals. These take the lead in the pre- 
sent article, the first modern medals of gold being those 
of David II. struck between the years 1330 and 1370. 
Only two of them are known to exist ; one in the col- 
lection of Mr Barker of Birmingham, and the other 
in that of Dr Hunter. In 1487, there is a medal of 
James ITI. sent to the shrine of St Amboise in France. 
It is descrihed as of two inches and a third in diame- 
ter; the weight near two ounces ; having on the ob- 
verse a beardless king, with long hair, sittmg on a 
throne, holding in one hand a naked sword ;. in the 
other a shicld, with the Scottish arms. On the bor- 
ders of the canopy above the throne is an inscription 
in Gothic letters, IN MI DEFFEN, being corrupt 
French for In my defence ; a common motto m the 
Scottish arms. Above the canopy is VitiA BER- 
WICHI: the reverse bears St Andrew and his cross, 
SALVUM FAC POPULUM TUUM DOMINE. ‘There is also 
a medal of James 1V. in the collar of St Michael, liav- 
ing on the reverse a Doric pillar surmounted by a young 
Janus, standing on a hill, beyond wluch is the sea, and 
land on cither side. ‘This, however, is by some sus- 
pected to be a forgery. 

The most remarkable Scottish medals are those of 
the unfortunate Mary. The first is properly French, 
having becn issued at lier coronation as queen of 
France, along with her husband King Francis I. 
On the obverse of this picce there are portraits of 
Francis and Mary, face to face, with three legends 
around them, the outermost containing their titles ; 
the middle one the following sentence : Hora NONA 
DOMINUS J. H. S. EXPIRAVIT HELLI CLAMANS ; the 
innermost the name of the city (Paris). Qn the re- 


verse are the arms of France and Scotland. Fine 


testoons were also coined upon the same plan, and are 


eas 
now so rare that Dr Hunter gave ten gumeas sor one 
| Z, which. 
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Modern which is in his collection. The same portraits appear 
Medals. .on the fine crown of Mary and Henry, in 1565, which 


is so rare as to be esteemed a medal of the highest va- 
lue; and Mr Pinkerton imagines, that if offered to 
sale it would bring 40 or 50 guineas. 

Another remarkable medal of Mary represents her 
tull-faced and weeping, with the inscription, O Gop 
GRANT PATIENCE IN THAT I SVFFER VRANG. The 
reverse has im the centre, QUHO CAN COMPARE WITH 
ME IN GRIEF, I DIE AND DAR NOCHT SEEK RELIEF 3 
with this legend around, Hourt Nor THE (figure of 
a heart) QUHAIS Joy THOU ART. There are also 
many counters of this unfortunate princess, being 
thin silver pieces of the size of a shilling. ‘ They 
all appear (says Mr Pinkerton) to have been donc in 
Vrance, by the direction of Mary, who was fond of de- 
vices. 
intercourse with her friends in Franee, who must with 
pleasure have executed her orders, as aflording her a 


jittle eonsolation.”” 


The coronation medal of Charles I. struck at Edin- 
burgh for his inaugvration, June 18. 1663, 1s remark- 
able as being the only one ever coined of Scottish gold, 
and the first in Bnitam struck with a legend on the 
edge. With respect to the workmanship, it is inferior 
to Simon’s. Of these medals only three are known to 
exist, of which one is in the Museum. It is not im- 
commen in silver; in which casc it sometimes wants 
the legend on the edge. 

2. Itahan medals. These appear in the 1 sth ccn- 
tury, and from that timc successively in most Euro- 
pean countries. Vittore Pisano, a painter of Verona, 
rs eclebrated as the restorer of the art, but it remains 
to be accounted for bow the medals of King David, 
already mentioncd, came to exist so long before. Mr 
Pinkerton considers this artist rather as an inventor 
than a restorer, his medals having no resemblance to 
the ancient coms, as bemg large, and all cast. They 
were first modelled in wax, then a mould taken from 
the model in fine sand and other ingredients. After 
2 good cast was procured, it was touched up, and 
made a model for the rest. These medals of Pisano, 
are almost always inscribed Opus Pisani Pictoris. The 
portraits of a great number of illustriovs men were 
done by hom in this manner ; and in the British Mu- 
sevpm is a large brass medal of Pisano by binself.— 
Other artists were Boldu, Mareseotto, Matthavs de 
Pastus, Sperandes, Misaldone, &e. Towards the end 
of the century, however, the medals began to assume 
a more elegant appearance ; and the papal ones are 
not only the most elegant but the most ancient series 
of all the modern medals. The improvement began 
m the reign of Alexander VI. so famous for his own 
crimes, and those of his nephew Cesar Borgia. His 
successors, Juhus IL. Leo X. Hadrian VI. and Cle- 
ment VII. had many of their medals designed by Ra- 
phael, Julio Romano, and other eminent painters, 
and the engraving executed by artists of equal merit. 
Among these were the celebrated Cellini, and the noted 
Paduan forgers of Roman coins, Cavino and Bassiano. 
In 1644, Cormanni, a medallic artist, was imprisoned 
on aceount of a piecc which represented the Pope up- 
on one side, and Olympia Maidalehina, the relation of 
his holiness, on tbe other. ‘The unfortunate Cor- 
manny poisoned himsclf. About this time the family 


Her eruel captivity covld not debar her from. 


A LL %- 
of the Hamerani, originally from Germany, began to — 
engrave the papal medals; which they did wath sur. 
prising merit for several generations. Each of the™ 
daughters did a fine medal, as we are informed by 
Venuti. | 

Besides the papal medals, many have been issucd by 
the various states of Italy. ‘There are medals of Fre- 
deric II. of Sicily in 1501, of several Venetian gene- 
rals in 1509, of Alfonso duke of Ferrayva in 1511, 
and of the celcbrated Andrew Doria in 1528. 

3. French medals. Till the reign of Louis XIV. 
the medals of this country are neither fine nor nume- 
rous ; but this monarch exceeds all modern princes in 
this way. Many of his pieces arc well designed and 
execnted, though objectionable on account of their 
falsehood. 

4. Danish medals. These appear of Christian II. 


in 1516, of Frederic and Sophia in 1532, of Frede- 


ric I. and Christian IJJ. in bonnets worn in the 16th 
century. ‘The elephant of the house of Oldenburg is 
frequent upon Danish medals. 

5. Swedish medals. These begin with Gustavus 
Vasa; and several of Christina are likewise to be met 
with. ‘There arc also some curious ones of Charles 
ALT, 

6. Dutch medals. These begin in 1566; and many 
of them are remarkable fer maps and plans, which must 
be very intercsting to posterity. “ Had the Greeks and 
Romans (says Mr Pinkerton) given us mags and plans, 
what a fine system of apcient geography and topo- 
graphy a eabinet of medals must have been !” 

4. Medals of Spain, Portugal, and Germany. The 
Spanish medals began with Gonsalo 5n 15¢3, many of 
which ave cvrious and interesting. Under Charles V. 
there are many eurious Spanish medals; but those of 
Germany begin with Frederic in 1453. ‘They are ex- 
tremcly numerovs ; as we may easily suppose from the 
greatness of the empire, and various states which 
eompose it. There is a famous medal of Sebastian 
king of Portugal, famous for his unfortunate expedi- 
tion into Afriea in 15783 with his bust, full face, and 
three quarters in length. On the reverse is a sbell-fish 
m tbe sea, with the moon and scven stars, bearing the 
ipscription SERENA CALsa FAVENT. ‘There is also a 
cvrious lozenge-shaped coin of the same, with the arms 
of Portugal, and the king’s name and title: On the 
reverse is a eross with the inscription IN Hoc siGNo 
VINCES, 1578. 

8. Satine medals. These began almost as soon as 
the knowledge of the art of coining medals was revived. 
Tbey seem to have been almost unknown to the an- 
cients. One indeed of the emperor Gallienns is sup 
posed to have been satiric. It has on the front the 
emperor’s bust, with the inscription GALLIEN® AUG. 
the reverse is Peace in a car, Pax UnirqurE ; but this 
has been proved to be only a blundered coin. Some 
other ancient medals, however, are not liable to this 
objection. ‘Tbe first modern satirie medal published 
was that of Frederic king of Sicily in 1501, against 
his antagonist Ferdinand king of Spain. It bas on 
one side the head of Ferdinand, with the inseription 
FERDINANDUS R. AR. VETUS VULPES ORBIS; on the 
reverse a wolf carrying off a sheep, JvGvM MEVM 
SVAVE EST ET ONVS MEVM LEVE. Many others have 
been struck, of which the wit would now perhaps be 

difficult 
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, difficult to be found out: but of all nations the Dutch 
have most distinguished themselves in this way 3 and 
~ paid very dear for their conduet, as they brought upon 
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on one side only, with the rode impression of various Ajj,revin- 

figures and inseriptions. Most of them are ecclesiastic, 

and were struck in Germany, Switzerland, Denmark, 


tions. 


themselves by one or two satiric medals the whole 
power of Iranee under Louis XLV. 

g. English medals. The first of these is in the duke 
of Devonshire’s collection. It is of a large size, and 
done on the plan of the early Italian medals. It has 
on the reverse the arms of Kendal, with the inserip- 
tion TEMPORE OBSIDIONIS TURCORUM, MCCCCLKXX. 
‘On the other side is a portrait with 10 KENDAL RHODI 
TVRCVPELLERIVS. It was found last eentury in Knares- 
borough forest ; but Mr Pinkerton has no doubt of 
its having been done in Italy. The next is that of 
Henry VIII. in 1545, and is of gold, larger than the 
erown-piece, with the king’s head upon the obverse, 
and three legends within each other, including lis 
titles, &c. ‘The reverse contains two imseriptions, de- 

_elaring him to be the head of the church; the one in 
Hebrew, the other in Greek. It was imitated exaetly 
by Edward V1. whose coronation medal is the first we 
have. There are two medals of Philip and Mary, 
whose execution is tolerahly good; but those of Eli- 
zabeth are very poor. ‘Lhere are good medals of 
ames I. and his queen; with a fine one of Charles I. 
and Henrietta, though the workmanship is much in- 
ferior to the antique. ‘There are many good medals 
of Charles, with various devices upon their reverses. 
Under the commonwealth the eclebrated Simon pro- 
duced medals which are deservedly reckoned the most 
admirable pieces of modern workmanship. ‘There are 
many good medals of Charles II. James LI. and Wil- 
Yiam LL. Some are also found of James after lis ab- 
dication. Some’fine gold, silver, and copper medals, 
were issued in the time of Queen Anne; the two last 
affording a serics of all the great actions of the deke 
of Marlborough. About the year 1740, a series of 
medals was engraved in London by Dassier, a native of 
Geneva, containing all the kings of England ; being 
36 in number. ‘They are done upon fine copper, anc 
exeeuted with great taste. ‘There are besides many 
medals of private persons in England; so that it may 
justly be said, that this country for medals exceeds al- 
most every other in Europe. 

To this aceount of modern eoins and medals we 
shall add that of another set called s7ege-prcces, and 
which were issued during the time of a siege m cases 
of urgent necessity. These were formed of any kind 
of metal; sometimes of no metal; and Patin mentions 
a remarkable one struck at Leyden in 1574, when the 
place was besieged by the Spaniards. It was of thick 
paper or pasteboard, . having a lion rampant, with this 
Inscription, PVGNO PRO PATRIA, 15743 and on the 
reverse, LVGDVNVM BaTAVoRvVM. ‘There are various 
siege-pieces of Charles I. both in gold and silver, some 
of the latter being of the value of 20 shillings. 

The nummi bracteati are a specics of modern coins 
somewhat between counters and money ; and have their 
name from the word BRACTEA, a spangle or thin 
bit of metal. They are commonly little thin plates 
of silver, stamped as would seem with wooden dies up- 


Sweden, Norway, and a few in Poland, ‘They cons 

tinued to be in use in Germany till the end of the 1 sth 

eentury ; and some are still used in Switzerland at this 

day. 

Lasie of Agpreriations used in the Legends of 
Medals; from Mr Pinkerton 


GREEK COINS. 
A. Az. Asylum } 
A. Athens, Arges, Aulus, A. ©. Meoro: Zugias, First 
Asylum ; primi or first ; of Syria 


as E@erimy A. Actas, AZK. Ascalon 
Ephesians, first people AT. Atabyrium 
of Asia. ATAP. Atarne 


A. Abassus, Abdera, Aby- 
dus on Hellespont 

AB. Abydus in Egypt 

ABY. Abydus on Helles- 
pont 

AO. AOP. Athens 

AID. /Zgina 

AITOZTIO. Aigospotamos 

AIA. /Elius, AZlia Capito- 
lina 

AIN. /Enos | 

AK.—AKPATAN. Agyi- 
gentum 

AKI. Aeilium 

AKT. Aetium 

AAE. Alexandria 

AM. Amyntas 

AMBP. Ambraeia 

AMI, Amphilochia 

ANO. Avburarey, Proconsul 

ANTI. Antissa r 

ANA. Anaetoria r. rp. rpAM. Grammati-. 

ANTI. Antium cus, or keeper of the re- 

AN. Ancyra cords 

ANT. Antoninus, Antioch. I. Gaius, or Caius 

Az. Axus in Crete rA. Gallus, Gallerius, Gal- 

AON. Aonite lienus 

AOYE. Avenio, Pell, TP. Cvweieov, Illustrious 

All. Appius TEA. Gelas 

ATTA. Apamea TEP. Germanicus 

ANlO. Apollonia rN. Gneius 

ANITA. Aptara ropty. Gortyna 

AP. Aradus, Harma rea. Gravisca 

APrE. Argennos 

APY. Argos &; 

API. Aricanda A. Decimus, Dyma 

APIM. Ariminum AAK. Dacieus 

APZI. Arsinoé AAM. Damascus 

APY. Aryca AAP. Dardanum 

APX. Apysegevs or Agyer, AH. Anos, the people 


AYI. Augustus 

AYPHA. Aurelius | 

AY. AYT. Avroxgatog, Em- 
peror 

AYTON. Avtovoseos, enjoy- 
ing their own laws 

A®I, Aphyta 

AOP. Africanus 

AX. Achaii 


‘a 5B 

B. Bovdns, Couneil:: Bery- 
tus: Bithynia 

BATHAAO. Bagadaonia 
BAA. Valerius 
BH. Berytus 

_ BITON. Bitontum 
BOI. Beeotia . 
BPYN. Brundusium 
BY. Byzantium 


high priest or magistrate AHMAPX. EZOY2. with 
AZSIAPX. Asiarehe, presi- Tribunitian power 
dents of the games of AE. Decelia 
Asia (B) AEK. Decius 
Z 2 AEP. 


(8) There were also Syriarche, Lyciarche, Galatarchie, Bithyniarche, Cappadociarche, &e. Morel, Spec. 
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Abbrevia- AEP. Derbe in Lycaonia 


tions. 


AH. Delos 
Al. Diospolis 
APE. Drepanum 
AYP. Dyrrhachium 
; E. 
E. Eryce 
E. EPFE>. Eresus 
EAEY. Eleusis 
BEAEYO. Easubiges, Free 
En. Epidaurus 
EPI. Eriza in Caria 
EPxX. Erchia 
EPY. Erythree 
ET. ETO. Erous, Year 
ET. Etenna in Pamphylia 
EX. Exouete, Power 
EY. EYBO. Eubeea 
EY. Evedens, Pious 
EYT. Evroyns, Happy 
E®, EXE. Ephesus 
Z. 
ZA. Zacynthus 
ZANKA. Zancle, Messa- 
na anciently so called 
H. 
H. Elium 
HI’. Hyeeoves, President 
HPAK. Heraclea 
©. 
©A. Thasus 
@E. Thespize 
@E>. Thessalonica 
@E. OHB. Thebzx 
I. 
I. IEP. Itges, Sacred 
IEPANY. Hyerapytha 
IKAP. Hiccara 
TAI. [ium 
10Y. Julis, a city, or Julius 
IOYA. Julia 
INA. Hippana 
IP. Irene Ins. Pellerin. 
Iz. Isus, Istisea 
K. 
K. Caius; Kousvres, Quintus 
K. KAIZ. Casar 
K. K. Kosvey Ksdsxias, Com- 
munity of Cilicia 
KALA. Ceelius . 
KAA. Chalcedon 
KAAAI. Callipolis 
KAMA. Camara 
KAN. Canata 
KAT. Capua 
KAMM. Cappadocia 
KAP. Carrhe 
KAPT. Carthago 
KAY. Caulonia 
KE. Ceos 
KE®. Cephaleedis 
KI. Cianus, Cibszeum 
KIA. Cilbiani 
KA. Cleonz, Claudius 
KAA. Clazomene 


M E D 


KNI. Cnidus 

KO. Corinth 

KOIN. Kosyvoy, Community 

KOA. Koaowes, Colony, Co- 
lophon 

KOM. Commodus 

KOP. Corcyra 

KP. Cragus in Lycia 

KPA. Cranos 

KPH. Crete 

KTH. Ctemene, Pell. 

Kr. Cuma, Cydonium, Cy- 
on 

KYO. Cythnus 

KYII. Cyprus 

Krp. Cyrene 


A. or L. Avxceayres, Year 
A. Lucius 

AA. Lacedzemon 

AAM. Lamea; Lampsacus 
AAP. Larissa 

AAPI. Larinum 

AE. AEY. Leucas 

AEON. Leontium 

AHM. Lemnos 

All. Lipara 

AIrI. Liviopolis 

AO. AQK. Locri 

Aor. Longone 

Arr. AYK. Lyctus 


M. 

M. Marcus, Malea, Mega- 
lopolis, Mazaka 

MA. Maronea, Massilia, 
Macedonia 

MAT. Magnesia 

MAKPO. Macrocephali 

MAM. Mamertini 

MASS. Massilia 

MAZ. Mazara 

ME. Menelais, on Syrian 
regal coins 

MENEK. Menecrates 

ME. MEI. Megara, Me- 
galopolis, Melite 

MED. Meyaaos, Great 

ME. Messana 

META. Metapontunr 

M. MHTPO. Metropolis 

MI. Miletus 

MK. Massaka of Cappa- 
docia, on coins of Mi- 
thridates VE. 

MOP. Morgantia 

MY. Myccnez 

mrP. Myrlea 

MYTI. Mytilene 

ef 

wn. Naupactos 

NAz. Naxos 

NAYAPX. Navaexsoot, en- 
joying a sea-port 

NE. Nemea 

N. NEQK. Neocori 


Ab Tam S. 
NEOm. Neopolis 
NEP. Nerva 
NIK. Nicczeum, Nicomedia 
Nr=z. Nyszi, on coins of 
Scythopolis, Pell. 
O. 


Ol. Oetheei 

ON. Ovres, Being 

OMEA. Opelius 

on. Opus 

opr. Orycus 

orx. Orchomcnus 

Orn. or YI Ovwearos or 
Yaaros, Consul 

OYEP. Verus 

OYH. Verus 

OYE=I. Vespasianus 

OYITEA. Vitcllius 

Oopy. Ophrynium. 

Il 


II. Tage, II gos, upon 
I. NOMA. Publius 
It. HA. Paphos or Paros 
TIAIS. Peestum 
TIAN. Panormus 
IAP. Paropinum 
MIAPI. Paros 
WAPO. Parthicus 
ME. Perinthus. 
MEA. Pella 
NEP. Pergus 
MEPT. Pertinax 
MESK. Pescennius 
. WH. Pelusium 
NIN. Pinamytz 
MAA. Plateze 
mo. Pontus — 
MOAY. Polyrrhenum 
wos. Posidonia 
MpA>. Prassus 
M. PY. Wevraves, Preefect 
IP. TPES. Meerbses, Le- 
gate 
mro. Proconnesus 
TIPOAI. Tlgodixos, Curator 
II. MPQT. Mgoros, First 
nT. Ptolemais 
mr. Pylos 
P. 
Po. Rhodes 
ae 
=. EA. Salamis, Samos, Sy- 
Tia. 


ZA. Samosate 
ZAAATI. Salapia 
ZAP. Sardis 
XE. Seriphus, Segeste 
LEB. Seouses, Augustus 
ZEA. Selinus, Seleucia 
ZEMNT. Septimius 
ZI. Siphnos 
XIA. Side 
TINQ. Sinope 
=MY. Smyrna 
ZTP, ZTPA. LSrearnyes, 
Pretor 
ZYB. Sybaris 
XY. SYPA. Syracuse 
=YP. Syria 
=Q. Sole 
T. 
T. Titus 
TABAA. Tabala 
TA. TANA. Tanagra 
TAP. 'l'arentum, ‘l'arsus - 
TAYP. ‘l'auromenum 
TE. Tementis 
TEP. Trina 
TH. ‘l'enus 
TI. TIB. Tiberius 
TPA. Trallis 
TPI. Tripolis 
TPO. Troizene 
TYAN. Tyana 
TY. Tyndarus 
TYP. ‘l'yre (monogram) 


YE. YEA. Velia 
YM. YNAT. Yrares, Consul 


®,. 
®, Philip, Phoestus, Phi- 
luntium 
A. Phaselis 
@AP. Pharsalus 
oI. Vibius, Philippopolis 
®INE. Phineium 
oA. Flavius 
POK. Phoceum 
POYA. Fulvia 
ar, Phycus in Cyrene 
x. Chios 
XAA. Chalcis 
XEP. Chersonesus 
x1. Chytri in Crete 


Greek Numerals. 


A. f, i: Io. P. 100. 
B. ya K. 20. x. or C 200, 
o 3. A. 30. # 300. 
A. 4. M. 4o. T. 400. 
E. Se N. 50. m, 500. 
s. or & 6. z. 60. x. 600. 
Z. ae Oo. 70. ¥. 400. 
H. 8, II. 80. Q. S00. 
©. 9. q. or ¥ 90. q: goo. 


Examples 


initial numerals. 


M E Dp. 

Examples. Lis 10: add A to I, and IA makes-r1: 
so IB, 12; IF, 13, &c. K is 20, KA, 21, &c. PIA: 
——— makes 111. The English word air marks the grand 
On coins the numerals are often pla- 


ced in retrograde order; which makes no differenee-in 
the value, as every letter 1s appropriated to its num- 


ber. Thus TAI or FAT imply the same, 333. 


But 


this advantage being unknown to the Roman numerals 
and Arabic cyphers, is apt to puzzle the beginner. 


ROMAN COINS. 


A 

A. AULUS: in the exergue 
it implies the first mint, 
as ANT. A. coined at An- 
tioch in tk first mint 

A.A. A.¥F. F. Auro, Ar- 
gento, /ire, Flando, 
Feriundo 

A. or AN. Annus 

A. A. Apollo Augusti 

A. F.A.N. Auli filius, Au- 
li nepos 

ABN, Abnepos 

act. Actiacus, or Actium 

AD. FRV. EMV. Ad fruges 
emundas 

ADIAB. Adiabenicus 

ADOoP. Adoptatus 

ADQ. Adquisita 

ADV. Adventus 

AED. /Edes 

AED. P. A‘dilitia potestate 

AED. Ss. Aides sacrze 

AED. CvR. Aidilis Curulis 

AED. PL. /Edilis Plebis 

AEL. Af lius 

AEM. or AIMIL. A‘ milius 

AET. /Eternitas 

AFR. Africa, or Africanus 

ALBIN. Albinus 

ALIM. ITAL. Alimenta Ita- 
lige 

ANN. AVG. 
gustl 

A.N. F. F. Annum Novum 
Faustum Felicem 

Axic. Anicius 

ANN. DCCCLXIIII. NAT. 
VRB. P. CIR. CON. An- 
no 864, Natali Urbis 
Populo Circenses consti- 
tuti 

ANT. AVG, Antonius Au- 

_ gur 

ANT. Antonius, or Anto- 
ninus 

AY. Appius 

A. P, F. Argento Publico 
Feriundo 

A. POP. FRVG. Ac. A Po- 
pulo Fruges Acceptze 

AQ. or AQL. Aquilius 


Annona Au- 


AQVA MAR. Aqua Martia 

ARAB. ADQ. Arabia Ad- 
quisita 

ARR. Arrius 

AVG. Augur, Augustus, 
Augusta 

AVG.D.¥. Augustus Divi 
Filius 

AvGG. Two Augusti 

AvGGG. Three Augusti 

AVR. or AVREL. Aurelius 

B. 

B. The mark of the second 
mint-in any city 

BON. EVENT. Bonus Even- 
tus 

B. R. P. NAT. Bono Rei- 
publice Nato 

BRIT. Britannicus 

BRVT. Brutus 

C. 

c. Caius, Colonia 

c. A. Cesarea Augusta 

C. CAE. or CAES. Casar 

CAESS. Ccesares 

CARTH. Carthage 

cEN. Censor 

cENS. P. Censor Perpetuus 

cEST. Cestius, or Cestia- 
nus 

CIR. CoN. Circum Condi- 
dit, or Circenses Con- 
cessit 

CIVIB. ET SIGN. MILIT. A. 
PARTH. RECVP. Civibus 
et Signis Militaribus a 
Parthis Recuperatis 

cn. Cneius 

COEL. Ceelius 

CON. OB. Constantinopoli 
Obsignata, or Constan- 
tinopoli Officina secun- 
da, or Conflata Obryzo 

cou. Colonia 

CON. svo. Conservatori suo 


‘CONCORD. Concordia 


cL. v. Clypeus Votivus 
comM. Commodus_ 
CLOD. Clodius 

CL. or CLAVD. Claudius 
cos. Consul 

coss. Consules 


A L S. 


CORN. Cornelius 
CVR. X. F. Curavit Dena- 
rium Faciendum 
D. 
D. Decimus, Divus, De- 
signatus — 
Dac. Dacicus 
bp: F. Dacia felix 
D. M. Dus Manibus 
DES. or DESIG. Designatus 
Dict. Dictator. 
DOMIT. Domitianus 
D. N. Dominus noster 
DID. Didius 
D. P. Di Penates: 
Dv. Divus’ 
FE. 
EID. MAR. Idus Martie 
EX. CONS. D.. Ex Consen- 
su Decurionum 
Ex. S.c. Ex Senatus Con- 
sulto 
EQ. ORDIN, Equestris Or- 
dinis 
EX. A. PV. Ex Argento or 
Auetoritate Publica 
EXER. Exercitus 
ETR. Etruscus 
F. 
F, Filius, or Filia, or Felix, 
or Faciendum, or Fecit 
FEL. Felix 
FELIC. Felicitas 
FL. Flavius 
FLAM. Flamen 
FORT. RED. Fortune Re- 
duci 


FOVRI. Fourius for Furius: 


FONT. Fonteius 

FRVGIF. Frugiferve (Cere- 
rm) 

FVL. Fulvius 

FVLG. Fulgerator 

Xe 

Gc. Gneius, Genius, Gau- 
dium 

GA. Gaditanus 

G. b. Germanicus Dacicus 

GEN. Genius 

GERM. Germanicus 


GL. E. R. Gloria Exercitus 


Romani 

GL. P. R. Gloria Populi 
Romani 

GOTH. Gothicus 

G. P. R. Genio Populi Ro- 
manl 

G. T. A. Genius Tutelaris 
/Egypti, or Africas: 

H. 

HEL. Helvius 

HEL. Heliopolis 

WER. Herennius, or He- 
rennia 
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HO. Honos 


: Abbrevia- 
Hs. Sestertius tions. 
I. ee ead 


1. Imperator, Jovi, Julius 

IAN. CLV. Janum clusit for 
clausit 

IMP. Imperator 

IMPp. Imperatores 

I, S. M. Rs. Juno Sospita, 
Mater or Magna Re-- 
gina 

1T. Italia, Iterum 

ITE. Iterum: 

IvL. Julius or Julia 

IvsT. Justus 

1-1. s. Sestertius : 

I. 0. M. SACR. Jovi Opti- - 
mo, Maximo, Sacrum 

I. VIR. Duumvir 

III. VIR. R. P. Cc. Triumvir - 
Reipublice: Constituen- 
dee 

IIII. VIR. A. P. Fi Qua- 
tuorvir; or Quatuorviri, 
Auro, or Argento, or 
fEre, Publico Feriundo 

IVN. Junior 

L. 

L. Lucius 

LAT. Latinns 

LEG. PROPR. Legatus Pro- 
preetoris 

LEG. I. &c. Legio Prima, 
&e. 

LEP. Lepidus 

LENT. CvR. X. Pp. Lentu- 
lus Curavit Denarium 
Faciundum 

LIBERO P. Libero Patri 

LIB. PvB. Libertas Publica + 

Lic. Licinius 

L. S. DEN. Lucius Sicinius 
Dentatus 

Lvc. Lucifera 

LVD. cir. Ludi Circenses - 

LvD. EQ. Ludi Equestres 

LVD. 'SsAEC. F. Ludos Se- 
culares Fecit : 

M. 

mM. Marcus, or Marius 

MAR. CL. Marcellus Clo- 
dius 

mM. F. Marci ‘Filius 

m. oTACIL. Marcia Ota- 
cilia 

MAG. or MAGN. Magnus 


“mac. Macellum 


MAR. Martia (aqua) 
MAR. VLT. Marti Ultori 
MAX. Maxiniws 
mes: Messius 
METAL. Metallum. 
MINAT. Minatius 
MINER. Minerva 

M. M. I. V. 
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Abbrevia- M.M.L. V. ALunicipes Mu- 


tions, 


nieipii Julii Uticensis 


Lmommyoem! ON, OF MONET. Moncta 


N. 
~. Nepos or Noster, 
w. c. Nobilissimus Caesar 


wat. verb. Natalis Urbis 


wep. Nepos 
NEP. RED. Neptuna Re- 
duci 


O. 
o. Optimo 


OB. c. Ss. Ob Cives Serva- 


tos 
or. Offieina. 
OPEL. Opelius 
ORB. TERR. Orbis Terra- 
rum 
bm 
Pp. or POT. Potestate 


‘PAC. ORB. TER. Pacatori _ 


Orbis ‘Terrarum 
PAPI. Papius or Papirius 
PARTH. Parthicus 
prnP. Perpetuus 


PERT. orPERTIN. Pertinax 


resc. Pescennius 
p.¥. Pius Felix 


-PLAET. Pleetonius 


rp. L.N. Peennia Londini 
Notata 

P. LON. S. Pecunia Londi- 
‘ni Signata 

P. M. or PONT. MAX. Pon- 
tifex Maximus 

rome. Pompeius 

rp. P. Pater Patri 

pr. Preetor 


p. R. Populus Romanus 


nit. Preefectus Classis 
et Orze Maritime 


PRINC. IVVENT. Princeps 


Juventutis 

priv. Privernum 

proc. Proconsul 

PRON. Pronepos 

prop. Propreetor 

PROG. Proquestor 

PROV. DEOR. Providentia 
Deorum 

PVPIEN. Pupienus 

Q. 

a. Quintus, or Questor 

q.c. M. P. I. Quintus Ce- 
cilius Metellns Pius Im- 
perator 

Q. DESIG. Questor Desig- 
natus 

Q. P. Questor Preetorius 


Q.PR. Questor Provincialis- 


rn. Roma, Restituit 


RECEP. Receptis, or Re- 
_ -ceptus 


ME D 


rEST. Restituti 

RoM. Er AvG. Rone et 
Augusto 

n. Pp. Respubliea 


SAEC. AVR. Saculum Au- 
reum 


- SAEC. FEL. Seeculi Felicitas 


SAL. Salus 

SALL. Sallustia 

SARM. Sarmaticus 

s. c, Senatus Consulto 

SCIP. ASIA. Scipio Asiati- 
cus 

SEC. ORB. Sccuritas Orbis 

SEC. PERP. Securitas Per- 
petua 

SEC, TEMP. Securitas Tem- 
porum 

SEN. Senior 

SEPT. Septinuus 

SERV. Servius 

SEV. Severus 

SEX. Sextus. 

SIC. V. SIC. X. Sieut Quin- 
quennalia, sic Decenna- 
ha 

sIG, Signis 


SM. Signata Moneta 


s. P. Q. k. Senatus Popu- 

lusque Jtomanus 
STABIL. Stabilita (terra) 
SVL. Sulla 


T. 
vr. Litus, Tribunus 


‘TER. Terentius, or Terti- 


um 

TEMP. 'lemporum 

v1. Tiberium 

TR. or TREV. Tyeveris 

TREB. ‘l'rebonianus 

TR. MIL. Tribunus Milita- 
ris 

TR. P. or TRIB. POT. Iri- 
bunicia Potestate 

Vv. 


-v. Quintum 


v. Ss. Vir Clarissimus , 
veEsp. Vespasianus 
vis. Vibius 


/-vicr. Victoria 


VII. VIR. EPVL. Septemvir 
Epulonum 
vit. pvs. Villa Publica 
vir. Virtus ~ 
VN. MR. Vencrande Me- 
mori 
VOT. X.. MVLT. xx. Votis 
Decennalibus Multipli- 
- catis. Vicennalibus 
X, 
x. Decem, Denarius 
XV. VIR.SARR. FAC. Quin- 
deeim Vir Sacris Faci- 
undis. 
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Abbreviations on the Excrgue ; from Bouduri aad Mo- 


naldini. 


A. Officina Prima 

ALE. Alexandria 

AMB. Antiochensis Mone- 
ta Secunde Officine 

AN. ANT. ANtT. Antiochia 

ANB. Antiochiz: Secunda 
Officinia: to ANH. ‘Anti- 
ochiz Octava Officina 

a. P. L. (in officina) Prima 
percussa Lugduni 

AQ. Aan. Aquileiz 

Aq. o B. F. Aquileia Of- 
ficina Secundee Fabrica 

AQ. P. Ss. Aguileix Pecu- 
nia Signata 

A. AR. ARL. Arclate 

A.sisc. Prima (in officina) 
Sisclsze 

B. SIRM. Secunda Sirmil 

B.S. L. c. Seeunda Signe- 
ta Lugduni 

c. ©. Constantinopoli Nona 

comon. Conflata Moneta 
Obryzo. Only on gold 
or silver from a gold 
die 

con, Censtantinopeli 

CONOB. Conflata Obryzo. 
Only on gold 

cons. Constantinopoli 

KART. Carthago 

-K. 0. Carthaginensis Ofh- 
eina 


45. UC. LVC. LVG. aLAICdU- 


m, Lugduni 
L. LON. Londini 


_L. P. Lugdunensis vel Lon- 


dineusis Pecunia 
Lvc. P. s. Lugduni Peecn- 
oma Signata 
‘mpps. Mediolani Pecunia 
Signata 
‘M. K. v. T. Moncta Kar- 
taginensis Urbs (in offi- 
scina) ‘Tertia 


Pinkerton. 


mM. «. Moneta Cuedinen- 
sis vel Londinensis 

mostt. Moneta Officine 
Secundce ‘T'reverorun 

mMSTR. Moneta dignata 
Treveris 

o. Officina 

OFF. 11r. ConsT. Oficina 
‘Tertia Constantinopoli 

PARL. Percussa or Pecunia 
Arelate | 

PLON. Pecunia Londinen- 
S1S . 

PLVG. Pecimia Lugdunen- 
S18 

P.R. Peeunia Romana, or 
Percussa Rome 

p. T. Pecunia ‘Treverensis 

q. AR. Quincta Arelatensis 
(officina) . 


R.RO. ROM, Rome 


RA. Ravennee 


rors. Rome Pecunia Sig- 
nata 

s. AR. Signata Arelate 

S. CONST. Signati Constan- 
tinopoli 

SIS. Siscive 

ss. P. Sisciensis Pecnnia 

sisc. V. siscia Urbs 


SMA. Signata Moneta An- 


ticeluize 


S, M. HER. Signata Mone- 


ta Heracles 


S.M. N. Signata Moneta’ 


Nicomedize 


S. M. R. Signata Moneta 


Romee 

s. T. Signata 

TESOB, Tessaloniese Offici- 
na Secunda 

THEOPO. Theopoli 

TR. T'reveris 

Trop. ‘l'reveris Officina 
Secunda 


A List of Roman. Colonies whose. Cotns remain ; and 
Abbreviations on these Corns. 


Abdera..in Spain 

Acc: in Spain 

Achulla in Afriea 

fElia Capitolina in Judeea 
Agrippina in Germany 
Antiochia in Pisidia 

in Syria 
Apamea in Bithynia 


a nl 


_Arna in Thessaly 


Astigi in Spain 


Balba in Mauritania Tin- 
- gitana 

Berytus in Phoenicia 

Bilbilis in Spain 

Bostra in Arabia 

Bracara Augusta in Spain 

Buthrotum in Epirus 

Cabellio in Gaul 

Cesar-Augusta in Spain 

Cesarea in Palestine _ 
Calagurris 


Abbreyj 


Uons 


MEDpDbDpPAL & 
Nemausus in Gaul 
Nesibis in Mesopotamia 
Norba Ceesarea in Mauri- 


183 


C. A. PI. MET. SID. Colonia Amelia Pia Metropolis Ahrerie. 


Calagurris in Spain 
Sidon tions. 


J Abrevia- ‘ ’ 
: ms. Calpe in Spain 
i m= Camalodunum in Britain 


Carrlee in Mesopotamia 
Carteia in Spain 
Carthago in Africa 
Carthage Nova in Spain 
Cascantum in Spain 
Cassandria in Maccdon 
Celsa in Spain 

Clunia in Spain 

Coillu in Numidia 
Comana in Cappadocia . 
Corinthus in Greece 
Cremna in Pisidia 
Culla in Thrace 
Damascus in Ccelesyria 
Dertosa in Spain 
Deulton in Thrace 
Dium in Macedon 
Ebora in Spain 

Edessa in Mcsopotamia 
Emerita in Spain 
Emesa in Pheenicia 
Frgavica in Spain 
Germe in Galatia 
Graccuris in Spain 
Hadreumetum in Africa 
Heliopolis in Coelesyria 
Hippo Regius in Africa 
Iconium in Lycaonia 
Nerda in Spain 
Mlergavomia in Spain 
Mleci in Spain 

Tol in Mauritania 
Italica in Spain 

Lelia in Spain 
Laedicea in Syria 
Leptis in Africa 
Lugdunum in Gaul 
Neapolis in Palestine 


tania 
Obuleo in Spam 
Oea in Africa: 
Olba in Pamphylia 
Osca in Spain 
Qsiearda in Spain 
Panormus in Sialy 
Parium in Mysia 
Parlais in Lycaonia 
Patricia (Corduba) in 
Spain 
Pclla in Macedon 
Philippi in Macedon 
Philippopolis in Arabia 
Ptolemais in Phoenicia 
Rhesena in Mesopotamia 
Romula (Hispalis) in 
Spain 
iuscino in Gaul 
Sabaria in Hungary 
Saguntum in Spain 
Sebaste in Palestine 
Segobriga in Spain 
Sidon in Pheenicia 
Singara in Mesopotamia 
Sinope in Pontus 
Stobi in Macedon 
‘Tarraco in Spain 
Thessalonica in Macedon 
Traducta (Julia) in Spain 
Troas m Phrygia 
Turiaso in Spain 
Tyana in Cappadocia 
Tyrus in Pheenicia 
Valentia in Spain 
Vienna in Gaul 
Viminacium in Meesia 
Utica in Africa 


Abbreviations on Colonial Coins. 


acct. Accitana Colonia, Guadix in Spain 


ADI. Adjntrix legio 


AEL. MVN. corn. AElium Municipium Ceela, xear Ses- 


tos on the Eellcspont 


AST. Astigitana, Meccja in Andalusia 
RB. A. Braccara Augusti, Brague in Portugal 


(. A. Caesarea Antiochice 


(. A. A. P. or PATR. Colonia Augusta Aroé Patrensis 


CAB. Cabellio 


Ca. BYT. Colonia Augusti Buthrotum, 27 Epirus 
€. A.c. Colonia Augusta Cesarca 

C.A.1. Colonia Augusta Julia, Cadiz 

CA. E. Colonia Aug. Emerita, Alertda 

CAL. Calagurris, Calahorra in Spain 


C.A.0. A. F. Colouia Antoniana Oea Aug. Felix, 7'r7- 


poltin Africa 


c. A. R. Coloma Augusta Rauracorum, or Colonia Asta “-“v———~ 
Regia: Augst in Switzerland, or Ast near Xeres 
de la Frontera in Spain 

c. c. A. Colonia Ciesarea Augusta, Saragossa in Sparre 

c. C. COL. LUG. Claudia Copia Colonia Lugdunensis 

c. c. 1. B. Colonia Campestris Julia Balba, in Mauri: 
tania 

C. C. 1. B. D. D. Colonia Campestris Julia Balhba, De- 
creto Decurionum 

Cc. C. I. H. P. A. Colonia Concordia Julia Hadrumetina, 
Pia Augusta 

C. CIV. D. D. P. Corona Civica data Decreto Publico 

c. ¢.N. A. Colonia Carthago Nova Augusta 

C. C. N. €. D. D. Colonia Cencordia, Norba Ceesareana, 
Decreto Decurionum 

c. cor. Colonia Corinthus 

c. c. T. Ducentesima Remissa 

c. Cc. 8. Colonia Claudia Sabaria, in Hungary 

c. F. P. D. Colonia J'lavia Pacensis Develtum, Devel- 
tum in Thrace 

c. G.I. H. P. A. Colonia Gemella Julia Hadriana, Pa- 
riana, Augusta 

c.1.c. A. Colonia Julia Concordia, Apamca 

c. 3. A.D. Colonia Julia Augusta Dertona, Tortona 
near Milan 

€.1. AV. Coloma Jnlia Aug. Cadiz 

c. I. AvG. F. stn. Colonia Julia Augusta Felix Sinope 

c. 1. B. Colonia Julia Balba, zx Maurttanta 

C.I.c. A. P. A. Colonia Julia Carthago Augusta. Pia 

Antiqua, or Corinth, or Carthago Nova 

1, CAL. Coloma Julia Calpe, Gibraltar 

c.1. F. Coloma Julia Felix, Cadiz 

c. 1. G. A. Colonia Julia Gemella (c) Augusta 

c. 1.1. A. Coloma Immunis Illici Augusta, Elche in 
Spain 

c.1.N. c. Colonia Julia Norba Casareana, or Alean- 
tara: sometimes it means Col. Julia Nova Carthago 

c. 1. v. Coloma Jnlia Valentia, Valencia in Spain. 

c. Vv. T. Colonia Victrix Tarracoe 

Cc. L. 1, con. Colonia Laus Julia Corinthus 

€.1.1.N, AVG. Coloma Laus Julia Nova Augusta, 
Laus or Lodi in Lucania 

c.M.L. Coloma Metropolis Laodicea, 2x Celesyria 

cO. DAM. METRO. Colonia Damascus Metropolis 

COHH. PRET. Vil. P. VI. F. Cohortes Pretoriane Scp~ 
timum Pic, Sextum Felices 

COH. 1. CR. Cohors prima Cretensis 

COH. PRET. PHIL. Cohors Prectoriana Philippensium 

COL. AEL. A. H. MET. Colonia AZlia Augusta Hadru- 
mctina Metropolis, zz Africa 

COL. AEL. CAP. COMM. P. F. Coloma /Elia Capitolina: 
Commodiana Pia Felix 

COL. ALEX TROAS. Colonia Alexandriana Troas 

COL. AMAS. or AMS. Colonia Amastriana, zz Paphlagonia: 

COL. ANT. Antioch in Pistdia 

COL. ARELAT. SEXTAN. Colonia Arelatc Sextanorum,. 
Arles 

COL. AST. AVG. Colonia Astingitana Augusta, Eceja 
in Spain 


5 


COL. 
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(c) Gemella implies a colony drawn from two others, 


MEDALS. 


COL. V. I. CELSA, or COR. VIC. IVL. CELSA. 
Victrix Julia Celsa, Kelsa in Spain 
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Abbrevjae COLs AVG. FEL. BER. Colonia Augusta Felix Berytus Colonia Broly 


COL. AVG. PAT. TREVIR. Colonia Augusta Paterna 
‘Trevirorum, Zréves in Germany, sent from Paternum 
in Ltaly 
coL. AVR. KAR. comm. P. F, Colonia Aurelia Karrhe 
Commodiana Pia Felix, or Carncatum Commagene, 
or Carrhe in Asia 
CoOL. B. A. Colonia Braccara Augusta, Braguc 
COL. BRYT. L. V. Colonia Berytus Legio Quinta 
COL. CABE. Colonia Cabellio 
- COL. CAES. AVG. Colonia Caesarea Augusta, 7 Palestine 
COL. CAMALODWN. Colonia Camalodunum, England 
COL, CASILIN. Colonia Casilinum, Castellazo tn Italy 
COL. CL. PTOL. Colonia Claudia Ptolemais, Acre 2 
Phoenicia | 
COL. DAMAS. METRO. Colonia Damascus Metropolis 
“COL. F. I. A. P. BARCIN. Colonia Flavia Julia Augusta 
Pia, Barcino or Barcelona 
COL. FL. PAC. DEVLT. Colonia Flavia Pacensis Deultum, 
_Develtum in Thrace 
COL. HA. ME. T. Colonia Hadriana Mercurialis The- 
nitana, Mercuriali, Fermo in Italy and Thenes in 
Africa . 
COL, H. (or HEL.) LEG. H. Colonia Heliopolis Legio 
Heliopolitana 
COL. HEL, I. 0. M. H. Colonia Heliopolis Jovi Optimo 
Maximo Heliopolitano 
COL, IVL. AVG. C. I, F. COMAN. Colonia Julia Augusta 
Concordia Invicta Felix Comanorum, drawn from 
Concordia in Italy, and sent to Comana in Cappadocia 
COL. 1VL. AVG. FEL, CREMNA. Colonia Julia Augusta 
Felix Cremna, 27: Pamphylia 
COL. IVL. CER. SAC. AVG. FEL. CAP. OECVM. ISE. HEL. 
Colonia Julia Certamcn Sacrum Augustum Felix 
Capitolenum Occumenicum Iselasticum Heliopolita- 
num | 
COL. IVL. CONC. APAM. AVG. D. D. Colonia Julia Con- 
cordia Apamea Augusta Decreto Decurionum 
COL. IVL. PATER. NAR. Colonia Julia Paterna Narbo- 
nensis 
TOL. NEM. Colonia Nemausus 
COL. NICEPH. COND. Colonia Nicephorium Condita, zm 
Mesopotamia 
“COL. PATR. Colonia Patrensis or Patricia, Patras in 
Greece, or Cordova in Spain 
COL. P. F. AVG. F. CAES, MET. Colonia Prima Flavia 
Aug. Felix Caesarea Metropolis, 272 Palestine 
‘COL. P, FL. AVG. CAES. METROP. P.S. P. same as above, 
Pr. S. P. 7s Provincize Syriz Palestine 
COL. PR. F, A-CAESAR, Colonia Prima Flavia Augusta 
Cesarea, 77 Palestine. 
COL. R. F. AVG. FL. C. METROP. Colonia Romana Felix 
Aug. Flavia Ceesarea Metropolis. Zhe same 
COL. ROM. Colonia Romulea, or Sevzlle 
cOoL, ROM. LVG. Colonia Romana Lugdunum 
COL. RVS. LEG. vi. Colonia Ruscino Legio ‘Sexta, 
Rousillon in France 
COL. SABAR, Colonia Saburize 
‘COL. SABAS, Sebaste, 7m Palestine ‘e 


COL. SER. G. NEAPOL, Colonia Servii Galbe Neapolis, 
in Palestine 


4 


COL. VIM. AN. I. or 11. &c, 
primo, Widin in Servia 
cOL. VLP. TRA. 


Colonia Viminacium Anno 

Colonia Ulpia Trajana: Kellen, or 
Warhal in Transylvania 

CO. P. F. COE. METRO. Colonia Prima Flavia Cesarea 
Metropolis 

co. P. I. A. 
Oetaviana 

c. R. 1. ¥. 8. Colonia Romana Julia Felix Sinope 

c. T.T. Colonia Togata Tarraco 

c. v. IL. Colonia Victrix Hlice, Elche in Spain 

p. Decuriones | 

p. c. A. Divus. Ces. Aug. 

DERT. Dertosa 

GEN. COL. NER. PATR. Genio Colonize Neroniane Pa- 
trensis 

G.L. s. Genio Loci Sacrum 

M. A.ILLERGAVONIA DYRT. Municipium Hiberia Hler- 
gavonia Dertosa, Tortosa in Catalonia 

M. M. 1. V. Municipes Municipii Juli Uticensis 

M. R. Municipium Ravennatium 

MVN. CAL. IvL. Municipium Calagurris Julia, 2 Spain 

MvN. CLYN. Municipium Clunia, Corunna in Spain 


Colonia Pacensis Julia Augusta, or Col. 


MVN, FANE. AEL. Municipium Fanestre Aelium, Fano — 


MVN. STOB. Municipium Stobense, Stob in Macedon 

mv. TV. Municipium Turiaso, zm Spain 

N. TR. ALEXANDRIANAE COL. BosTR. Nervise Trajane 
Alexandrianze Colonize Bostrx, zn Palestine 

SEP. COL. LAVD. Septimia Colonia Laudicea or Lao- 
dicea 

SEP. TYR. MET. Septima Tyrus Metropolis. 


Explanation of the Plates. 


Fig. 1. A Persian daric 
2. A drachm of Egina 
3. A silver hemidrachm of Alexander the Great 
4. Tigranes the younger of Armenia, with his 
sister | 
5. One of the coins of the Arsacidze of Parthia 
6. A coin of the Sassanidz of Persia. First pub- 
lished by Mr Pinkerton 
4. Denarius of Cneius Pompey from Mr Pinker- 
ton. Reverse represents him as received by Spain 
8. A brass coin of Cunobelinus 
g. Pescennius Niger. Struck at Antioch; u- 
nique. In Dr Hunter’s cabinet ; published by 
Mr Pinkerton 
10. A silver coin of Carausius 
11. Reverse of Claudius in first brass 
12. Reverse of Adrian 
13. Of Antoninus Pius 
14. Of Commodus 
15. Of Severus 
16. A Saxon penny 
17. A Saxon styca 
18, 19. Ancient pennies, supposed to be Scottish 
20. A penny of William of Scotland 
21. A penny of Robert the Great 
22. An Irish penny 


23. The 


i m4 . oS . tion of 
tions. COL. AVG. ¥1R. Colonia Aug. Firma, Eceza aR ; , 
bey Cor, AVG. IVL. PHILIP. Colonia Augusta Julia Philip- COL. vic. IVLs LEP. Colonia V ictrix Julia Leptis, Plates, 
pensis in Africa 
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23. The gold penny of Henry ILI. 
24. The large noble of the first coimage of Edward 
- Wt. 
25..The gold medal of David IT. of Scotland 


m4, SS. 


26. The ryal of Qacen Mary of Sectland 
27. Letters on Anglo-Saxon coins 

28. Ahbreviations on ditto 

29. Monctarius 
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Impressions of Mrpats. See CAsrinc. 

MEDALLION, or Mepatioyn, a medal of an ex- 
traordinary size, supposed to be anciently struck by the 
emperors for their friends, and for foreign princes and 
ambassadors. But, that the smallness of their number 
might not endanger the loss of the devices thcy bore, 
the Romans generally took care to stamp the subject of 
them upon their ordinary coins. 

Medallions, in respect of the other coins, were the 
same as modern medals in respect of modern money: 
they were exempted from all commerce, and had no 
other value than what was set upon them by the faney 
of the owner. Medallions are so scarce, that there 
eamnot he any set made of them, cven though the me- 
tals and sizes should be mixed promiscuously. 

MEDEA, in fabulous history, a cclebrated sorceress, 
daughter of ‘fetes king of Colckis. Her mother’s 
name, according to the more reccived opinion of He- 
siod and Hyginus, was Idyia, or, aceording to otliers, 
Mphyre, Hecate, Asterodia, Antiope, and Nezra. She 
was the niece of Circe. Whien Jason came to Colehis 
in quest of the golden fleece, Medca became enamoured 
of him, and it was to her well directed labours that 
the Argonauts owed their preservation. Medea had 
an intervicw with her lover in the temple of Hecate; 
where they bound themsclves by the most solemn oaths 
to eternal fidelity. No somer had Jason overcome all 
the difficulties which /Metes had placed in his way, 
than Medea embarked with the conquerors for Greece. 
To stop the pursuit of her father, she tore to picces 
ker brother Absyrtus, and left his mangled Hmbs in 
the way through which. Aetes was to pass. This 
act of barbarity, some have attributed to Jason, and 
not to her. When Jason reached Jolchos his native 
country, the return and victories of the Argonauts 
were celebrated with universal rejoicings: but A&son 
the father of Jason was unable to assist at the solemni- 
ty on account of the infirmities of his age. Medea, 
at her husband’s request, removed the weakness of 
fEson; and by drawing away the blood from his veins, 
and filling them again with the juice of certain herbs, 
she restored him to the vigour and sprightliness of 
youth. This sudden change in AZson astonished the 
mhabitants of Tolchos; and the daughters of Pelias 
were also desirous to see their father restored by the 
same power to the vigour of youth. Mcdea, willing 
to revenge the injuries which her husband’s family 


had suffered from Pclias, increascd their curiosity; 


and betrayed them into the murder of their father 
as preparatory to his rejuvencscence, which she after- 
wards refused to accomplish. This action greatly irri- 
tated the people of Iolchos ; and Medea with her hus- 
band fled to Cérinth to avoid their resentment. Here 
they lived for 10 years with mutual attachment, when 
the love of Jason for Glauce the king’s daughter in- 
Vou. XIN. Part I. + 


‘on the east by 


M E D 


terrupted their harmony, and Medca was divoreed. 
Medea revenged the infidelity of Jason, by causing 
the death of Glauce, and the destruction of ‘her fami= 
ly. She also killed two of her children in their fa- 
ther’s presence ; and when Jason attempted to punish 
the barbarity of the mother, she fled through the: air 
upon a chariot drawn by winged dragons. “From Co- 
rinth Medea came to Athens, where, after she had un- 
dergone the necessary purification of her murder, she 
married King /Egeus, or (according to others) lived 
in an adulterous manner with him. rom her condnet 
with /Egeus, Mcdea had a son who was called Afedus. 
Seon aftcr, when Theseus wished to make himself 
known to his father, Medea, jealous of his fame and 


fearful of his power, attempted to poison him at a 


feast which had been prepared for his entertainment. 
Her attempts, however, failed of success, and the sight 
of the sword which Theseus wore by his side convin- 
ced /E.geus that the stranger against whose life he had 
so bascly conspired was his own son. The father and 
the son were reconciled; and Medea, ‘to avoid the 
punishment which her wickedness deserved, mount- 
cd her ficry chariot and disappeared through the air. 
She came to Colchis; where, according to some, shc 
was reconciled to Jason, who had sought her in her na- 
tive country after her sudden departure from Corinth. 
She died at Colchis, as Justin mentions, when she had 
been restored to the confidence of her family. 
death she married Achilles in the Elysian fields, ac- 
cording to the tradition mentioned by Simonides. 
The murder of Mermerus and Pheres, the youngest of 
Jason’s children by Medea, is not to be attributed'to 
the mother, according to han; but to the Corin- 
thians, who assassinated them in the temple of Juno 
Acrea. To avoid the resentment of the gods, and 
te deliver themselves fiom the pestilence which visited 


their country after so horrid a massacre, they cngaged 


the poet Euripides for five talents to write a tragedy, 
which cleared them of the murder, and represented 
Medea as the cruel assassin of her own children. And 


besides, that this opinion might be the better creditcd, : 


festivals were appointed, in which the mother was re- 
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presented with ail the barbarity of a fury murdering © 


her own sons. : 
MEDEOLA, Criimpinc Arrican ASPARAGUS, 


a genus of plants belonging to the hexandria class, and 


in the natural method ranking under the 11th order, © 


Sarmentacee. See Borany dndex. 


MEDIA, now the province of GHILAN in Persia, 
once the seat of a potent empire, was bounded, ac- 


cording to Ptolemy, on the north by part of the Cas- 
pian sea; on the south by Persia, Susiana, and Assyria ; 


by Armenia Major. It was anciently divided into se- 
veral provinces, viz. Tropatene, Charomithrene, Da- 
Aa rites, 


Parthia and Hyrcania;-and‘on'the west 
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Media. vites, Mareiane, Amariace, and Syro Media. By a 
Leama! Inter division, however, all these were reduced to two ; 


the one called Media Magna, the other Mcdra Atro- 
patia, or simply tropatene. Media Magna was bound- 
ed by Persis, Parthia, Hyrcania, the Hyrcanian sea, 
and Atropatene, and contained the cities of Ecbatan, 
Laodicea, Apamea, Raga, Rageia or Ragea, &e. 
Atropatene lay between the Caspian mountains and the 
Caspian sea. , | ; 

This country originally took its name from Madai, 
the third son of Japhet; as is plain from Scnpture, 
where the Medcs are constantly called Madar. Among 
profane authors, some derive the name, Medza, froma 
one Medus the son of Jason and Medea; others from 
a city called Media, Sextus Rufus. tells us that in: his 
time it was called Medena, and from others we learn 
that it was also called Aria. The most probable history 
ef the Medes is as follows: 

This people lived in subjection to. the Assyrians tall 
the reign of Sennacherib, when. they threw off the yoke, 
and lived for some time in a state of anarehy. But at 
last, rapine and violence, the natural consequences of 
such a situation, prevailed so much, that they were con- 
strained to have recourse to some kind of government,, 
that they miglit be enabled to live in safety. Accord- 
ingly, about 699 B. C. one Dejoces having procured 
himself to be chosen king, united the scattered tribes 
into which the Medes were at that time divided ; and 
having applied himself as much as possible to the eivil- 
zation of his barbarous subjects, left the throne to his 
son Phraortes, after a reign of 53 years. , 

The new king, who was of a warlike and enterpri- 
sing disposition, subdued almost all the Upper Asia ly- 
ing between Mount. Taurus and the river Halys which 
runs through Cappadocia into the Euxine sea. | Elated 
with this good success, he invaded Assyria, the empire 
of which was now much declined, and greatly weaken- 
ed by the. revolt of many nations which had followed 
the example of the Medes. Nebuchadonosor or Chy- 
niladan, however, the reigning prince, having assem- 
bled what forces he could, engaged Phraortes, defeated, 
took him prisoner, and put him to death; after which, 
entering Media, lie laid waste. the country, took the 
metropolis of Ecbatan itself, and levelled it with the 
ground. 

‘On the death. of Phraortes, his son Cyaxares was 
placed on the throne. He was no less valiant and enter- 
prising than his father, and had better success against 
the Assyrians. With the remains of that army which 
had been. defeated under his. father, he not only drove 
the conquerors out of Media, but obliged Chyniladan 
tq shut himself up in Nineveh. To this place he im- 
inediately laid close seige, ; but was abliged: te give aver 
the enterprise on account of an irruption of the Scy- 
thians into his own country. Cyaxares engaged these 
new enemies with great resolution; but. was utterh 
defeated ; and. the canquerors. overran not only, all Me- 


dia, but the greatest. part, of Upper. Asia, extending. 


theiz conquests into Syria, and as far as the. confines of 


Egypt.. They. continued masters. of all this vast tract of, 
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country for 28 years, till at last Media was delivered yy, 


bylon, returned in conjunction with the Babylonians 
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from their yoke bya gencral massacre at the instigation 
of Cyaxares. 

After this deliverance, the Medes soon repossessed 
themselves of the territories they had lost; and once 
wore extcnded their frontiers to the river Halys, their 
ancient boundary to the westward. After this we find 
the Medes engaged in a war with the Lydians ; which, 
however, ended without any remarkable transaetion : 
but on the conclusion of it, Cyaxares having cntered 
into a strict allaanee with Nebuchadnezzar king of Ba- 


before Nineveh: which they took and levelled with 
the ground, putting most of the inhabitents to the 
sword. 

After this victory the Babylonian and Median em- 
pires seem to have been united : however, after the 
death of Nebuchadnezzar, or .rather im his lifetime, 
a war ensued, which was not extinguished but by the 


dissolution of the Babylonian empire. The Medes, un- 


der Astyages the son of Cyaxares I. withstood the 
powcr of the Babylonian monarchs: and under Cyrus 
and Cyaxares II. utterly destroyed their empire by the 
taking of BABYLON, as is related under that artiele. 
After the death of Cyaxares, the kingdom fell to Cy- 
rus, by whom the seat of the empire was transferred to 
Persia, under which article the history of Mcdia now 
falls to. be considered, as also the manners, &c. of the 
inhabitants. : 

MEDIANA, the name of a vein or little vessel, 
made by the union of the cephalic and basilic, m the 
bend. of the elbow. 

MEDIASTINUM, in Anatomy, a double mem- 
brane, formed by a duplicature of the pleura; serving 
to divide the thorax .and the lungs into two parts, and 
to sustain the viscera, and prevent their falling from 
one side of the thorax to the other. Sce ANATOMY, 
NP? iy. 

MEDIATE, or INTERMEDIATE, something that 
stands betwixt and counects two or more terms consi- 
dered as extremes ; in which sense it stands opposed to 
wumediate. 

MEDIATOR, a person that manages or transacts 
between. two parties at variance, in order to reconcile 
them. The word, in Seripture,is applied, 1. To Jesus 
Christ, who is the only intercessor and peace-maker 
between God and man, (1 Tim.ii. §.) 2. T'o Moses, 
who interposed between the Lord and his people, to de- 
clare unto them his word; (Deut. v. 5. iii. 19.). 

MEDICAGO, Syam Trerori, a genus of plants 
belonging to the diadelphia class, and in the natural 
method ranking under the 32d order, Papilionacea. 
See Borany Indea. For the propertics and culture 
af Lucrern, a species of this genus, see AGRICULTURE 
Index. 

MEDICINAL, any: thing belonging to medicine. 
| MaprernaL Springs, a general name for any foun- 
tain, the waters. of which,are of use for removing cer- 
tam disordexs. ‘They are commonly either chalybeate 
or, sulphureons. See SPRINGS. and. WaTER. 
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EDICINE is the art of preventing, curing, or 
alleviating, those diseascs to which the human 
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De find their priests commencing pliysicians, and minghug Origin af 


charms, incantations, &c. with their remedies. That ai odicine. 
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. 5 the moderns, sone are of opinion that it may justly be con- — sicians. - 
“sidered as of divine revelation. But without adopting We are so little acquainted with the state of physic 2mong the 
oh, eeyRtians ; 


species are subjected. 


History of Medicine. 


THE fabulous history of the ancients dcrives this art 
immediately from their gods ; and, even among the 


any supposition of which no probablevevidence can be 
given, we may conclude, that mankind were naturally 
led to it from casual observation on the diseases to whieh 
they found themselves subjected ; and that thcrefore, 
to a certain degree at least, it is as ancient as the hu- 
man race. But at what period it began to be practised 
as an art, by particular individuals following it as a 
profession, is not kuown. ‘Ihe most ancicnt physicians 
we read of were those who embalmed the patriarch 
Jacob by order of his son Joseph. The sacred writer 
styles these physicians servants to Joseph: whence 
we may be assured that they were not priests, as the 
first physicians are generally supposed to have been; 
for in that age we know the Egyptian priests were in 
such high favour, that they retained their liberty, when, 
through a public calamity, all the rest of the people 
were madc slaves to the prince. 

It is not probable, thereforc, that among the Egyp- 


- tians religion and medicine were originally conjoined ; 


and if we suppose the Jews not to have invented the art, 
but received it from somc other nation, it is as little 
probable that the priests of that nation were their plry- 
sicians as those of Egypt. 
That the Jewish physicians were absolutely distinct 
from thcir priests is very ecrtain. Yet as the Jews 


resided for such a long time in Egypt, it is probable 


they would retain many of the Egyptian customs, 
from which it would be very difficult to free them. 
We read, however, that when King Asa was diseased 
in his feet, “ he sought not to the Lord, but to the 
physicians.” Hencc we may eonelnde, that among 
the Jews thc medical art was looked upon as a mere 
human invention; and it was thought that the Deity 
never cured discases by making people acqnainted with 
the virtues of this or that herb, but only by his mira- 
eulous power. That the same opinion prevailed among 
the nations who were neighbours to the Jews, is also 
probable from what we read of Ahaziah king of Judah, 
who haying sent messengers to inquire of Baalzebub 
god of Ekron concerning his disease, he did not desire 
any remedy from him or his priests, but simply to know 
Whether he should recover or not. 

What seems most probable on this subject therefore 
is, that religion and medicine came to be mixed toge- 
ther only in eonscquence of that degencracy into ig- 
noranee and superstition which took place among all 
nations. The Egyptians, we know, came at last to 
be sunk in the most ridiculous and absurd superstition 5 
and then, indeed, it is not wonderful that we should 


this was the case, long after the days of Joseph, we.are. 
very certain; and indeed it seems as natural for igne- 
ranee and barbarism to combine religion with physia, 
as it is for a civilized and enlightened people to keap 
them separate. Hence we see, that among all modera 
barbarians their priests or conjutors are their only phy- 


among the Egyptians, that it is needless to say much 
eoncerning them. They attributed the invention of 
medicine, as they did also that of many other arts, te 
Thoth, the Hermes or Mercury of the Greeks. He 
is said to have written many things in hieroglyphic 
characters upon certain pillars, in order to perpetuate 
his knowledge, and render it useful to others. These 
were transcribed by Agathodemon, or the second Mez- 
eury, the father of Tat, who is said to have composed 
books of them, that were kept in the most sacred places 
of the Egyptian temples. The existence of such a 
person, however, is very doubtful, and many of the 
books aseribed to him werc accounted forgeries as long 
ago as the days of Galen ; there is also great reason to 
suspect that those books were written many ages after 
Hermes, and when physic had made considerable ad- 
vances. Many of the books attributed to him are tri- 
fling and ridiculous ; and thongh sometimes he a9 allow- 
ed to have all the honour of inventing the art, he is on 
other occasions obliged to share it with Osiris, Isis, and 
Apis or Serapis. 

After all, the Egyptian physic appears to have been 
little elsc than a collection of absurd superstitions. Ori- 
gen informs us, that they believed there were 36 de- 
mons, or gods of the air, who divided the human body 
among them; that they had names for each of them; 
and that by invoking them according to the part alfect- 
ed, the patient was cured. Of natural mediemes we 
hear nonc recommended by the father of Egyptian phy- 
sic; except the herb mo/y, whieh he gave to Ulysses in 
order to secure him from the enchantments of Circe ; 
and the herb mercury, of whieh he first discovercd the 
use. His successors made use of venesection, cathartics, 
emetics, and clysters. There is no proof, however, that 
this practice was established by Hermes’, on the con- 
trary, the Egyptians themselves pretended that the 
first hint of those remedies was taken. from some ob- 
servations on brute animals. Venesection was taught 
them by the hippopotamus, which is said to perform 
this operation upon itself. On certain occasions, he 
comes out of the river, and strikes his leg against a 


_sharp-pointed recd. As he takes care to dircct the 


stroke against a vcin, the consequence must be a con- 
siderable effusion of blood; and this being suffered to 
run as long as the creature thinks proper, he at last 
stops up the orifice with mud. The hint of clysters 
was taken from the ibis, a bird whith is said to give 
itself clysters with its bill, &e. They used venesection, 
however, but very little, probably on account of the 

’ Aae warmth 


188 


Origin of warmth of the climate ; 
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and the exhibition of the re- 


Medicine. medies above mentioned, joined with abstinence, formed 


ae, 
Among the 
Greeks. 


the most of their practice. 

“The Greeks too had several persons to whom they 
attributed the invention of physic, particularly Pro- 
metheus, Apollo or Psean, and /Esculapius ; which 


- Jast was the most celebrated of any. But here we must 
. ébserve,-that as the Greeks were a very warlike people, 
- their physic seems to have been little else than what 


~ confined themselves entirely to surgery. 


i6 now called surgery, or the eure of wounds, frac- 
tures, &e. Hence /Esculapius, and his pupils Chi- 
ron, Machaon, and Podalirius, are celebrated by Ho- 
mer only for their skill in euring these, without any 


‘mention of their'attempting the cures of internal dis- 


eases. «We are not, liowever, to suppose that they 
They no 
doubt would occasionally prescribe for internal disor- 
dérs 5 but as they were most frequently conversant with 
wounds, we may naturally suppose the greatest part of 
their skill to have consisted in knowing how to cure 
these. Hf we may believe the poets, indeed, the know- 
Jedge of medicine seems to have been very generally 
diflused. Almost all the heroes of antiquity are re- 
ported to have been physicians as well as Warriors. 
Most of them were taught physic by the centaur Chi- 
ron. From him Hercules received instructions in the 
medicinal art, in which he is said to have been no less 
expert than in feats of arms. Several plants were eall- 
ed by his name; from which some think it probable 
that he found out their virtues, though others are of 
opinion that they bore the name of this renowned hero 
on account of their great efficacy in removing diseases. 
Aristeeus king of Areadia was also one of Chiron’s 
seholars ; and is supposed to have discovered the use of 
the drug called s#/phium, by some thought to be asa- 
foetida. Theseus, T'elamon, Jason, Peleus, and his son 
Achilles, were all renowned for their knowledge in the 
art of physie. The last is said to have diseovered the 
use of verdegrise in cleansing foul ulcers. All of them, 
however, seem to have been inferior in knowledge to 
Palamedes, who hindered the plague from coming into 
the Grecian eamp after it had ravaged most of the cities 
of-the Hellespont, and even Troy itself. His method 
was to confine his soldiers to a spare diet, and to oblige 
them to use much exereise. 

The praetice of these ancient Greek physicians, not- 
withstanding the praises bestowed on them by their 
poets seems to have been very limited, and in some 
eases even pernicious. Al] the external remedies ap- 
phed to Honter’s wounded heroes were fomentations ; 
while inwardly their physicians gave them wine, some- 
times mingled with cheese scraped down. A great deal 
of their physic also consisted of charms, incantations, 
amulets, &c. of which, as they are common to all su- 
perstitious and ignorant nations, it is superfluous to 
take any farther notice. | 

In this way the art of medicine continued among 
the Greeks for many ages. As its first professors knew 
nothing of the animal economy, and as little of the 
theory of diseases, it 1s plain, that whatever they did 
must have been in consequence of mere random trials, 
or empiricism, iti the strict and proper sense of the 
word. Indeed, it is evidently impossible that this or 
almost any other art conld originate from another 
source than trials of this kind. Accordingly, we find, 


_ resting on any other foundation. 


Histo 
that some ancient nations were accustomed to expose Hip 
their sick in temples, and by the sides of highways, erat 
that they might receive the advice of every one who 
passed. Among the Greeks, however, AEsculapius gp. 
was reckoned the most eminent practitioner of his time, pins, 
and his name continued to be revered after ns death. 
He was ranked among the gods; and the principal 
knowledge of the medieal art remained with hus family 
to the time of Hippocrates, who reckoned himself the 
seventeenth in a lineal descent from fEsculapius, ard 
who was truly the first who treated of medicine in a re- 
gular and rational manner. os 

Hippocrates, who is supposed to have lived 400 Hippo 
years before the birth of Christ, is the most ancient 7 
author whose writings expressly on the subject of the 
medieal art aré preserved; and he is therefore justly 
considered as the father of physic. All the accounts 
which we have prior to this time, if not evidently fa- 
bulous, are at the utmost highly eonjectural. Even 
the medical knowledge of Pythagoras, so much eele- 
brated as a philosopher, can hardly be considered as 
But from the time 
of Hippocrates, medicine, separated from philosophy 
and religion, seems to have assumed the form of ‘a sei- 
ence, and to haye been practised as a profession. It 
may not, therefore, be improper, to give a partieular 
account of the state of mcdieal seicnee, as transmit- 
ted to us in his writings. The writings of Hippo- 
crates, however, it may be remarked, are even more 
than preserved. Many things have been represented as 
written by Hippoerates which are probably spurious. 
Nor is it wonderful that attempts should have been ¢ 
made to increase the value of manuscripts, by attribut- His 1 
ing them to a name of such eminence. But although tgs. 
what are transmitted to us under the title of his works 
may. have been written by different hands, yet the pre~ 
sumption is, that most, if not all of them, are of nearly 
as early a date, and contain the prevailing opinions of 
those times. 

According to the most authentic aecounts, Hippo- 
crates was a native of the island of Cos, and born in 
the beginning of the 88th Olympiad. In the writings 
transmitted to us as his, we find a general principle 
adopted, to which he gives the name of Nature. ‘To 
this principle he aseribes a mighty power. “ Nature 
(says he) is of itself sufficient to every animal. She | 
performs every thing that is neeessary to them, with- 
out needing the least instruction from any one how to 
do it.” Upon this footing, as if Nature had been a 
principle endowed with knowledge, he gives her the | 
title of just: and ascribes virtues or powers to her, 
whieh are her servants, and by means of which she | 


performs all her operations in the bodies of animals 5 
and distributes the blood, spirits, and heat, through 

all parts of the body, which by these means receive lie | 
and sensation. And in other places he tells us, that it | 
is this faculty which gives nourishment, preservation, _ 
and growth, to all things. 

The manner in which Nature acts, or commands her fiis i 
subservient power to act, is by attracting what 1s natul 
good and agreeable to cach species, and by retainmg, 
preparing, and changing it; and onthe other side in| 
rejecting whatever is superfluous or hurtful, after she has 
separated it from the good. ‘This is the foundation of 
the doctrine of depuration, concoction, and crisis in 

fevers, 
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fevers, so much insisted on by Hippocrates and many 
other physicians. Ic supposes also, that every thing 


v— has an inclination to be joined to what agrees with it, 


and to remove from every thing contrary to it; and 
likewise that there is an affinity between the several 
arts of the body, by which they mutually sympathize 
with each other. When he comes to explain what this 
principle called ature is, he 1s obliged to resolve it in- 
to heat, which, he says, appears to have something im- 
mortal im it. | 

As far as he attempts to explain the causes of dis- 
ease, he refers much to tlic humours of the bedy, parti- 
ceularly to the blood and the bile. He treats also of 
the effects of sleep, watchings, exercise, and rest, and 
all the benefit or mischief we may receive from them. 
Of all the causcs of discases, however, mentioned by 
Hippocrates, the most general are diet and air. On 
the subject of diet he has composed several books, and 
in the choice of this he was cxaetly carcful; and the 
more so, as his practice turned almost wholly upon it. 
He also considered the air, very much; he cxamined 
what winds blew ordinarily or extraordinarily ; he con- 
sidered the irregularity of the seasons, the rising and 
setting of stars, or the time of certain constellations ; 
also the time of the solsticcs, and of the cquinoxes ; 
those days, in his opinion, producing great alterations 
in certain distempers. 

He does not, however, pretend to explain how, 
from these causes, that varicty of distempers arises 
which is daily to be observed. All that can be gather- 
ed from him with regard to this is, that the diflerent 
causes above mentioned, when applied to the diflerent 
parts of the body, produce a great variety of distem- 
pers. Some of these distempers he accounted mortal, . 
others dangerous, and the rest easily curable, according 
to the cause frem whence they spring, and the parts 
on which they fall. In several places also he distin- 
guishes diseases, from the time of their duration, into 
acute or short, and chronical or long. We likewise di- 
stinguishes diseases by the particular places where they 
prevail, whether ordinary orextraordinary. ‘The first, 
that is, those that are frequent and familiar to certain 
places, he called endemzc discascs; and the latter, 
which raged extraordinarily, semctimes in one place, 
sometimes in another, which seized great numbers at 
certain times, he called epidemic, that is, popular dis- 
eases: and of this kind the most terrible is the plague. 
He likewise mentions a third kind, the opposite of 
the former ; and these he calls sporadic, or straggling 
diseases: these last include all the different sorts of dis- 
tempers which invade at any one season, which are 
sometimes of one sort, and somctimes of another. He 
distinguished between those diseases which are heredi- 
tary, or born with us, and those which are contracted 
afterwards 5 and likewise betwecn those of a Azndly and 
those of a malignant natare, the former of which are 
easily and frequently cured, but the latter give the phy- 
sicians a great deal of trouble, and are seldom overcome 
by all their care. 

Hippocrates remarked four stages in distempers ; 
viz. the beginning of the disease, its angmentation, its 
State or height, and its declination. In such diseases 
as terminate fatally, death comes in place of the deeli- 
nation. In the third stage, therefore, the change is 
most considerable, as it determines the fate of the sick 
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person; and this is most commonly done by meaus of a Hippo- 


crisis. By this word he nnderstood any sudden change 
in sickness, whether for the better or for the worse, 
whether health or death succeed immediately. Such a 
change, he says, is made at that time by ature, cither 
absolving or condemning the patient. Hence we may 
conclude, that Hippocrates imagined diseases to be on- 
ly a disturbance of the animal economy, with which 
Nature was perpetually at variance, and using her ut- 
most endeavours to expel the offending cause. Her 
manner of acting on these occasions is to reducc to their 
natural state those humours whose discord occasions the 
disturbance of the whole body, whether in rclation to 
their quantity, quality, mixture, motion, or any other 
way in which they become offensive. The principal 
means employed by nature for this cnd is what Hippo- 
erates calls concoction. By this he understood the 
bringing the morbific matter lodged in the humours to 
such a statc, as to be easily fitted for expulsion by what- 
ever means nature may think most proper. When 
matters are brought to this pass, whatever is super- 
fluous or hurtful immediately empties itself, or nature 
points out to physicians the way by which such an eva- 
cuation is to be accomplished. The crisis takes place 
either by bleeding, stool, vomit, sweat, urine, tumors or 
abscesses, scabs, pimples, spots, &c. But these evacua- 
tions arc not to be looked upon as the effects of a true 
crisis, unless they are in considerable quantity 5 small 
discharges not being suflicient to make a crisis. On 
the contrary, small discharges are a sign that nature is 
depressed by the load of humours, and that she lets them 
go through weakness and continual irritation. What 
comes forth in this manner is crude, because the dis-. 


temper is yet too strong; and while mattcrs remain in | 


5 e e e ° 
this state, nothing but a bad or imperfect crisis is to be 


expected. This shows that the distemper triumplis, or 
at least is equal in strength to nature, which prognosti-> 
cates death, or a prolongation of the discase. In this 
last casc, however, nature often has an opportunity 
of attempting a new crisis more happy than the for-. 
mer, after having madc fresh efforts to advance the 


concoction of the humours.—It must here be observed, - 


however, that, according to Hippocrates, concoction 
cannot be made but in a certain time, as every fruit: 
has a limited time to ripen; for he compares the 
humours which nature has digested to fruits come to’ 
maturity. 

The time required for concoction depends on the 
differences among distempers mentioned above. In 
those which Hippocrates calls very acute, the digestion 
or crisis happens by the fourth day; in those which 


‘are only acute, it happens on the 7th, Tith, or 
14th day; which last is the longest period generally » 


allowed by Hippocrates in distempers that are truly 
acute: though in some places he stretches it to the 
2oth or 21st, nay, sometimes to the goth or 6oth day. 
All diseases that excecd this last term are called chronz- 
cal. And while in those diseases that exceed 14 days, 
he considers every fourth day as critical, or at least re- 
markable, by which we may judge whether the crisis 
on the following fourth day will be favourable or not 5 
50 in those which run from 20 to 40 he reckons only 
the sevenths, and in those that exceed 40 he begins to 
reckon by 20. Beyond the 120th he thinks that the 


number of days has no power over the crisis, They 
are 


crates. 


Io 


His opinion 
of a crisis. 
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are then referred to the general changes of the seasons; 
some terminating about the equinoxes; others about 
the solstices; others about the rising or sctting of the 
stars of certain constellations ; or if numliers have yet 


any place, he reekons by months, or even whole years. 


‘Yhus (he says), certain diseases in eluldyen have their 


crisis in the seventh month after their birth, and others 
in their seventh or even mtheir 14th year. 
Though Hippoerates mentions the 21st as one of the 


-critieal days in aente distempers, as already noticed ; 


yet, in other places of his works, he mentions also the 
2oth. The reason he gives for this im one of those 
places of his work is, that the days of sickness were not 
quite entire. In general, however, he is much attach- 
ed to the odd days: insomuch that in one of his aplio- 
risms he tells us, “The sweats that eome out upon the 
3d, sth, 7th, oth, rth, 14th, 17th, 21st, 27th, 31st, 
or 34th days, are beneficial; but those that come out 
upon other days signify that the sick shall be brought 
low, that his disease shall be very tedious, and that he 
shall be subjected to relapses.’”? He further says, “ That 
the fever which leaves the sick upon any but an odd 
day is usually apt to relapse.” Sometimes, however, 
he confesses that it is otherwise; and he gives an in- 
stance of a salutary erisis happening on the sixth day. 
But these are very rare instanees, and therefore ean- 
not, in his opinion, overthrow the general rule. 

Besides the erisis, however, or the change whieh de- 


‘termines the fate of the patient, Hippocrates often 


II 
‘Fiis accura- 
cy in prog- 
nostics ; 


speaks of another, which only changes the species of 
the distemper, without restoring the patient to health , 
as when a vertigo is turned to an epilepsy, a tertian 
fever to a quartan, or to a continned, &e. 

But what kas ebhiefly contributed to procure the 
great respeet generally paid to Hippocrates, is his im- 
dustry in observing the most minute cireumstanees of 
diseases, and his exaetness in nieely deseribing every 
thing that. happened before, and every accident that 


- appeared at the same time with them; and likewise 
what appeared to give ease, and what to increase the 


malady: which is what we eall awritang the history of a 
disease.—YVhus he not only distinguished one disease 
from another by the signs whieh properly belonged to 
cach; but by comparing the same sort of distemper 
which happened to several persons, and the accidents 
whieh usually appeared before and after, he could 
often foretel a disease before it began, and afterwards 
give a right judgment of the event of it. By this 
way of prognosticating, he eame to be exceedingly 


admired: and this he earried to sueb a height, that 


it may justly be said to be his master-piece; and Cel- 
sus, who lived after him, remarks, that sueceeding 
physicians, though they found out several new things 
relating to the management of diseases, yet were obli- 
ged to the writings of Hippocrates for all that they 
Knew of signs. . 

_ The first thing Hippoerates considered, when called 
to a patient, was lus looks.—It was a good sign with 
him to have a visage resembling that of a person in 
health, and the same with what the sick man had be- 
fore he was attacked by the disease. As it varied 
from this, so much the greatcr danger was appre- 
hended., The following is the description which he 
gives of the looks of a dying man.—‘ When a pa- 
tient (says he) has his nose sharp, his eyes sunk, his 

| 4 


face. 


Histo; 


temples hollow, his ears cold and contracted, the skin Hind 
of his forehead tense and dry, and the colour of his cra, 
face tending to a pale green, or lead colour, one may ~ 
pronounce for certain that death is very uear at hand; 
unless the strength of the patient has been exhausted 
all at once by long watehings, or by a looseness, or 
being a long time without eating.’ Thus observa- 
tion has been confirmed hy succeeding physicians, 
who have, from him, denominated it the Lippocratic 
The lips hanging relaxed and cold, are like- 
wise looked upon by Hippocrates as a confirmation of 
the foregoing prognostic. He also took his signs 
from the disposition of the eyes in particular, When 
a patient cannot bear the light; when he sheds tears 
involuntarily; when, in siceping, some part of the 
white of the eye is seen, unless he usually sleeps after 
that manner, or has a looseness upon him: these signs, 
as well as the foregoing oues, prognostieate danger. 
The eyes deadened, ‘as it were with a mist spread over 
them, or their brightness lost, likewise presages death, 
or great weakness. ‘The eycs sparkling, fierce, and 
fixed, denote the paticnt to be delirious, or that he 
soon will be seized with a frenzy. When the patient 
sees any thing red, and like sparks of fire and lightning 
pass before lus eyes, you may expect an heemorrhagy ; 
and this often happens before those erises which are to 
be attended by a loss of blood. 
The condition of the patient is also shewn by his Fromt) 
posture in bed. If you find him lying on one side, Pa 
his body, neek, legs, and arms, a little contracted, ’ 
which is the posture of a man in health, it is a good 
sigu : on the contrary, if he lies on his back, his arms 
stretched out, and his legs hanging down, it is a sign 
of great weakness; and particularly when the patient 
slides or lets himself fall down towards the feet, it de- 
notes the approach of death. When a patient in a 
burning fever is continually feeling about with his ; 
hands and fingers, and moves them up before his face | 
and eyes as if he was going to take away something 
that passed before them ; or on his bed-eovering, as if 
he was picking or scarching for little straws, or taking 
away some filth, or drawing out little flocks of wool ; 
all this 1s a sien that he is delirious, and that he will 
die. Amongst the other signs of a present or ap- 
proaehing delirium he also adds this : When a patient 
who naturally speaks little begins to talk more than 
he used to do, or when one that talks much becomes 
silent, this change is to be reckoned a sort of delirium, 
or isa sign that the patient will soon fall into one. 
The frequent trembling or starting of the tendons of 
the wrist, presage likewise a delirium. <As to the differ- 
ent sorts of delirium, Hippoerates is mueh more afraid | 
of those that run upon mournful subjects, than such as 
are accompanied with mirth. , . | 
When a patient. breathes fast, and is oppressed, it is From | 
a sign that he is in pain, and that the parts above the?" - 
diaphragm are inflamed. Breathing long, or when | 
the patient 1s a great while in taking his breath, shows 
him to be delirious ; but easy and natural respiration is . 
always a good sign in acute diseases. Hippoerates de- 
pended mneh on respiration in making lis prognostics 3 
and therefore has taken care in several places to deseribe 
the different manner of a patient’s breathing. Conti- 
nual watchings in acute diseases, are signs of present 
pain, .or.a delirium near at hand. . 
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Hippocrates also drew signs from all cxercments, 
whatever they are, that are separated from the body of 


man. His most remarkable prognostics, however, 


. were from the urine. ‘The patient’s urine, in his opi- 


ion, is best when the sediment is white, soft to the 
touch, and of an equal eonsistence. If it continue so 
during the course of the distemper, and till the time of 
the erisis, the patient is in no danger, and will soon be 
well. ‘This is what Hippocrates called concocted urine, 
or what denotes the eoneoetion of the humours; and 
he observed, that this coneoetion of the urine seldom 
appeared thoroughly, but on the days of the crisis 
which happily put an end to the distemper. “ We 
ought (said Hippocrates) to compare the urine with 
the purulent matter which runs from ulecrs. As the 
pus, which is white, and of the same quality with the 
sediment of the urine we are now speaking of, is a 
sign that the ulcer is on the point of closing; so that 
which is clear, and of another colour than white, and 
of an ill smell, is a sign that the uleer is virnlent, and 
in the same manner difficult to be cured ; the urines 
that are like this we have described are only those 
whieh may be named good; all the rest are ill, and 
difler from one another only in the degrces of more 
and less. ‘The first never appear but when nature has 
overcome the disease ; and are a sign of the eoncoction 
of humours, without whieh you cannot hope for a ccr- 
tai cure. On the contrary, the last are made as long 
as their erudity remains, and the humours continuc un- 
concocted. Among the urines of this last sort, the best 
are reddish, with a sediment that is soft and of an equal 
consistence ; which denotes, that the disease will be 
somewhat tedious, but without danger. ‘The worst are 
those which are very red, and at the same time clear 
and without sediment; or that are muddy and trov- 
bled in the making. In urine there is often a sort of 
cloud hanging in the vessel in witich it is reccived ; the 
higher this rises, or the farther distant it is from the 
bottom, or the more: different it is from the eolour of the 
laudable sediment above mentioned, the more there is 
ofcrudity. That which is yellow, or of a sandy eo- 
lour, denotes abundance of bile ; that whieh is black is 
the worst, especially if it has an ill smell, and is either 
altogether muddy or altogether elear. That whose se- 
diment is like large ground wheat, or little flakes or 
scales spread one upon another, or bran, presages ill, 
especially the last. The fat or oil that sometimes swims 
upon the top of the urine, and appears in a form 
semcthing like a spider’s web, is a sign of a. consump- 


tion of the flesh and solid parts. The making of a great. 
quantity of urine is the sign of a crisis, and sometimes. . 


the quality of it shows how the bladder is affected. We 


must also observe, that Hippoerates compared the state 


of the tongue with the urine; that is to say, when the 
tongue was yellow, and charged with bilc, the urine he 
Knew must of eourse be of the same eolour; and when 
the tongue was red and moist, the urine was of its na- 
tural colour. 

Among his prognostics from the excretions by steol 
are the following :—Thosce that are soft, yellowish, of 
some consistence, and not of an extraordinary ill smell, 
that answer to thc quantity of what is taken inwardly, 
and that are voided at the usual hours, arc the best of 
ail. They ought also to be of a thieker consistenee 
when the distemper is near the crisis; and it ought to 
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be taken for a good prognostic, when some worms, par: 
ticularly the round and long, are evacuated at the same 


.. gt 
Lippo- 
cratcs. 


time with them. The prognosis, however, may still be “-W-—~ 


favourable, though the matter exercted be thin and 
hquid, provided it make not too much noise in coming 
out, and the evacuation be not in a small quantity nor 


too often; nor in so great abundance, nor so often, as | 


to make the paticnt faint. All matter that is watery, 
white, of a pale green or red eolour, or frothy and 
viscous, ig bad. 
hne, isthe most pernieions. That which is pure black, 
and nothing else but a discharge of blaek bile, always 
prognostieates very ill; this humour, from what part 


socver it eomes, showing thi ill disposition of the intes- - 


tines. The matter that is of several different colours, 
denotes the length of the distemper; and, at the same 
time, that it muy be of dangerous consequenee. Hip- 
poerates places in the same elass tle matter that isbilious 
or yellow, and mixed with blood, or green and black, 
or hike the dregs or serapings of the guts. The stools 
that eonsist of pure bile, or entirely of phlegm, he also 
looks upon to be very bad. 

Matter ejected by vomiting ought to be mixed with 
bile and phlegm; where one of these humours only is 
observed, it is worse. That which is black, livid, green, 


or of the colour of a Icek, indicates alarming eonse- . 


quences. ‘ihe same is to be said of that which smells 
very ill; and if at the same time it be livid, death is 


not far off. The vomiting of blood is very often a mor-. 


tal symptom. 


That which is blackish, or of a livid 


The spittings whieh give case in diseases of the lungs Expectora- 
and in pleurisies, are those that eome up readily and tion. 


without diffieulty ; and it is good if they be mixed at 
the beginning with much yellow: bnt if they apear of 
the same colour, or are red, a great while after the be- 
ginning of the distemper, if they are salt and acrimoni- 
ous, and cause violent covghings, they are not good. 
Spittings purcly yellow are bad; and those that are 
white, viseous, and frothy, give no ease. Whiteness is 


a good sign of eoncoetion in regard to spittings ; but . 


they onght not at all to be viseous, nor too thick, nor 
too clear. 


are of very bad eonsequence. 
lungs, those that are mixed with bile and blood presage 
well if they appear at the beginning, but are bad if 


they arise not about the seventh day. But the worst - 
sign in these distempers is, when there 1s no expectora- » 


tion at all, and the too great quantity of matter that is 
ready to be discharged this way makes a rattling in thé 
breast. After spitting of blood, the discharge of puru- 
Jent matter then follows, which brings on a consump- 
tion, and at last death. . 


We may makc the same judgment of the — 
excrements of the nose according to their coneoetion - 
and crudity. Spittings that are black, green, and red, . 
In inflammations of the . 


A kind good sweat is that which arises on the day Sweat. . 


of the erisis, and is discharged in abundance all over 
the body, and at the same time from’ all parts of the 


body, and thns carrics off the fever: A cold sweat 13 


alarming, especially in aeute fevers, for in others it ‘1s 
only a sign of long continuanee. When the patient 


sweats no where but on the head and neck, it is 2 . 


sign that the disease will be long and dangerous. 


A gentle sweat in some particular part of the head. 


and breast, for instance, gives no relief, but denctes 


the seat of the distemper, or the weakness of the part.. 


This. 
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This kind of sweat was called by Hippocrates epfdre- 
$25 

The hypoehondria, or the abdomen in general ought 
always to be soft and even, as well on the right side as 
on the left. When there is any hardness or unevenness 
in those parts, or heat and swellings, or when the patient 
cannot endure to have it touched, it is a sign the intes- 
tines are indisposed. 

Hippocrates also inquired into the state of the pulse, 
or the beating of the arteries. The most ancient phy- 
sicians, however, and cven Hippocrates himself, for a 


_ Jong time, by this word understood the violent pulsa- 


tion that is felt in an inflamed part, without putting 
the fingers to it. It is observed by Galen, and other 
physicians, that Hippocrates touches on the subject of 
the pulse more slightly than any other on which he 
treats. But that our celebrated physician understood 
something even on this subject, is easily gathered from 
several passages in his writings ; as when he observes, 
that in acute fevers the pulse is very quick and very 
great ; and when he makes mention, in the same place, 
of trembling pulses, and those that beat slowly. He 
liewise observes, that in some diseases incident te wo- 
men, when the pulse strikes the finger faintly, and inva 
languishing manner, it is a sign of approaching death. 
He remarks also, in the Coace Prenotiones, that he 
whose vein, that is to say, whose artery of the elbow, 
beats, is just going to run mad, or else that the person 
is at that time very much under the influence of anger. 

From this account of Hippocrates, it will appear, 
that he was not near so much taken up with reasoning 
on the phenomena of diseases, as with reporting them. 
Hc was content to observe these phenomena accurately, 
to distinguish diseases by them, and judged of the event 
by comparing them exactly together. For his skill in 
prognostics he was indeed very remarkable, as we have 
already mentioned, insomuch that he and his pupils 
were looked upon by the vulgar as prophets. What 
adds very much to his reputation is, that he lived in an 
age when physic was altogether buried in superstition, 
and yet. be did not suffer himself to be carried away by 


~ it 3-on the contrary, on many occasions, he expresses his 


abhorrence of it. 
Having thus seen in what Hippocrates makes the 
difference between health and sickness to consist, and 


_ Iikewise the most remarkable signs from whence he 


drew his prognosties, we must now consider the means 
he .prescribed for the preservation of health, and the 
One of his principal maxims was 
this, That, to. preserve health, we ought not to over- 
charge ourselves with too much eating, nor neglect 
the use of exercise-and labour. In thenext place, That 
we ought by no means to accustom ourselves to too 
nice and exact a method of living ; because these who 
have once begun to act by this rule, if they vary in the 
Jeast from it, find themselvss very ill; which does not 
happen to those who take a little more liberty, and 
live somewhat more irregularly. Notwithstanding this, 
he does not neglect to inquire diligently into the articles 
which those who were in health used for food in his 
time. Here we cannot help taking notice of the pro- 


digious disparity between the delicacy of the people in — 


our days and in those of Hippocrates : for he takes great 


pains to tell the difference between the flesh of a dog, 


2 


which the wine will expel what. is hurtful to the body, 
and the water will serve to temper the acrimony of the 


éd round a sort of ball hung up, which they called 


hands. 


. persons he directed clysters composed only of milk and 


a fox, 2a horse, and an ass 5 which le would not have Winn. | 
done if at that time they had not been nsed for victuals, crates, 
at least by the common people. Besides these, how- 77> 
ever, Hippecrates speaks of all other kinds of provision | 
that are now in use; for example, salads, milk, whey, 
cheese, flesh as well of birds as of four-footed heasts, 
fresh and salt fish, eggs, all kinds of pulse, and the dif- 
ferent kinds of grain we feed on, as well as the different 
sorts of bread that are madc of it. He also speaks very 
often of a sort of liquid food, or broth, made of barley- 
meal, or some other grain, which they stecped for some 
time, and then boiled in water. , With regard to drink, 
he takes a great deal of pains to distinguish the good 
waters from the bad. The best, in his opinion, ought 
to be clear, light, without smell or taste, and taken out 
of the fountains that turn towards the east. The salt 
waters, those that be calls hard, and those that rise out 
of fenny ground, are the worst of all; he condemns also 
those that come from-melted snow. But though Hip. 
pocrates makes all those distinctions, he advises those 
who are in health to drink of the first water that comes 
in their way. He speaks also of alum waters, and those 
that are hot; but does nc‘ enlarge upon their qualities. 
He advises to. mix wine with an equal quantity of water: 
and this. (he says) is the just proportion; by using 


humours. 
For those that are:in health, and. likewise for such Exercis 
as are sick, Hippocrates advises exercise. The books, 
however, which treat on this subject, M.. Le Clere 
conjectures to have been written by Herodicus, who 
first introduced gymnastic exercise into medicine, and 
who is said by Hippocrates himself to have killed seve- 
ral people by forcing them to walk while they were af- 
flicted with fevers and other inflammatory disorders. 
The advices given in them consist chiefly in directions 
for the times in which we ought to walk, and the con-: 
dition we ought to be in before it; when we ought to 
walk slowly, and when to run, &c.; and all this-with — 
design to bring the body down, -or dissipate. the hu- 
mours. Wrestling, although a violent exercise, 18 
numbered with the rest. In the same place alse. — 
mention is made of.a play of the hands and fingers, 
which was thought good for health, and called chz- 
ronomie ; and of another diversion which was perform- 


corycus, and which they struck forward with both their 
With regard to those things which ought to be se- Exe 
parated from, or retained in the human body, Hippocra- 
tes observes, that people ought to take great care not. 
to load themselves with excrements, or keep them in 
too long; and besides the exercise above mentioned, 
which carries off onc part of them, and which he pre- 
scribes chiefly on this account, he advises people to 
excite and rouse up nature-when she flagged, and did 
not endeavour to cxpel the rest, or take.care of the mm- 
pediments by which she was resisted. For this reason 
he prescribed meats proper for loosening the belly ; and 
when these were not sufficient, he directed the use of. 
clysters and suppositories. For thin and emaciated 


oily unctuous substances, which they mixed with a de- 
cochon | 


Ve 


eoction of chick-pease ; but for such as were plethoric, 
they only made use of salt or sea-water. 

Asa preservative against distempers, Hippocrates 
also advised the use of vomits, which he direeted to be 
taken once or twice a month during the time of winter 
and spring. ‘The most simple of these were made of a 
decoction of hyssop, with an addition of a little vine- 
gar and salt. He made those that were of a strong and 
vigorous constitution take this liquor in a morning fast- 
ing; but such as were thin and weakly took it after 
supper.—Venery, in his opinion, is wholesome, pro- 
vided people consult their strength, and do not pur- 
sue it to excess 3 which he finds fault with on all oeea- 
sions, and would have excess avoided also in relation to 
sleep and watehing. In his writings are likewise to 
be found several remarks concerning good and bad air; 
and he makes it appear that the good or bad disposition 
of this element does not depend solely on the difference 
of the climate, but on the situation of every place in 
particular. He spcaks also of the good and bad effects 
of the passions, and recommends moderation in regard 
to them. 

From what we have already related concerning the 
epinions of Hippocrates, it may naturally be concluded, 
that for the most part he would be contented with ob- 
serving what the strength of nature is able to accomplish 
without being assisted hy the physician. ‘That this was 
really the case, may be easily perceived from a perusal 
of his books entitled, ‘‘ Of epidemical distempers ;”’ 
which are, as it were, journals of the practice of Hippo- 
erates: for there we find him often doing nothing more 
than describing the symptoms of a distemper, and in- 
forming us what las happened to the patient day after 
day, even to his death or recovery, without speaking a 
word of any kind of remedy. Sometimes, however, he 
did indeed make use of remedies ; but these were ex- 
ceedingly simple and few, in comparison of what have 
been given by succeeding practitioners. ‘These remedies 
we shall presently consider, after we have given an 
abridgement of the principal maxims on which his prac- 
tice was founded. | 


isjms Hippocrates asserted in the first place, That contra- 


TE 


ise 


F ais. MCS, OF Opposites, are the remedies for each other ; and 
this maxim he explains by an aphorism; in which he 


says, that evacuations cure those distempers which come 
from repletion, and repletion those that are caused by 
evacuation. So heat is destroyed by cold, and cold by 
heat, &c. In the second place, he asserted that physic 
is an addition of what is wanting, and a subtraetion or 
retrenchment of what is superfluous: an axiom which is 
thus explained, that there are some juices or humours, 
which in particular cases ought to be cvacuated, or 
driven out of the body, or dried up; and some others 
which ought to be restored to the body, or caused to be 
produced there again. As to the method to be taken 
for this addition or retrenchment, he gives this general 
caution, That you ought to be careful how you fill up, 
or evacuate, all at once, or too quiekly, or too much ; 
and that it is equally dangerous to heat or cool again on 
a sudden ; or rather, you ought not to do it: every 
thing that runs to an excess being an enemy to nature. 
In the fourth place, Hippocrates allowed that we ought 
Sometimes to dilate, and sometimes to lock up: to dilate, 
‘or open the passages by which the humours are voided 
maturally, when they are not sufficiently opened, or when 
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they are closed; and, on the contrary, to lock up or YWippo- 


straiten the passages that are relaxed, when the juices 
that pass there ought not to pass, or when they pass in 
too great quantity. He adds, that we ought somctimes 
to smooth, and sometimes to make rough; sometimes 
to harden, and sometimes to soften again; sometimes to 
make more fine or supple; sometimes to thicken; 
sometimes to rouse up, and at other times to stupify or 
take away the-sense ; all in relation to the solid parts 
of the hody, or to the humours. He gives also this far- 
ther lesson, ‘That we ought to have regard to the eourse 
the humours take, from whence they come, and whi- 
ther they go; and in consequence of that, when they 
go where they ought not, that we make them take a 
turn about, or carry them another way, almost like the 
turning the course of a river: or, upon other occasions, 
that we endeavour if possible to reeal, or make the same 
humours veturn baek again; drawing upward such as 
have a tendeney downward, and drawing downward 
such as tend upward. We ought also to carry off, by 
convenient ways, that which is necessary to be earried 
off; and not let the humours once evacuated enter into 
the vessels again. Hippoerates gives alsu the following 
instruction, ‘That when we do any thing according to 
reason, though the suecess be not answerable, we ought 
not easily, or too hastily, to alter the manner of aeting, 
as long as the reasons for it are yet good. But as this 
maxim might sometimes prove deceitful, he gives the 
following as a correetor to it: ‘ We ought (says he) 
to mind with a great deal of attention what gives ease, 
and what creates pain; what is easily supported, and 
what cannot be endured.” We ought not to do any 
thing rashly ; but ought often to pause, or wait, with- 
out doing any thing: by this way, if you do the pa- 
tient no good, you will at least do him no hurt. 


These are the principal and most general maxims of 


the practice of Hippocrates, and which proceed up- 
on the supposition laid down at the beginning, viz. 
that nature cures diseases. We next proceed to con- 
sider particularly the remedies employed by him, whieli 
will serve to give us further instructions concerning his 
practice. 


crates. 


I 


4 
Diet was the first, the principal, and often the only dis maxims 
remedy made use of by this great physician to answer *specting 
® e a if a 
most of the intentions above mentioned: by means of 


it he opposed the moist to dry, hot to cold, &c. ; and 
what he looked upon to be the most considerable point 
was, that thus he supported nature, and assisted her to 
overcome the malady. The dietetic part of medicine 
was so much the invention of Hippocrates himself, that 
ke was very desirons to be aceounted the author of it 5 
and the better to make it appear that it was a new re- 
medy in his days, he says expressly, that the ancients 
had wrote almost nothing concerning the diet of the 
sick, having omitted this point, though it was one ot 
the most essential parts of the art. 


: wise te 
The dict prescribed by Hippocrates for patients la- Dict in 


bhouring under acute distempers, differed from tha 
which he ordered for those afflicted with ehronical 
ones. In the former, which require a more particular 
exactness in relation to diet, he preferred liquid food 
to that which was solid, especially in fevers. For these 
he used a sort of broth made. of cleansed barley ; and 
to this he gave the name of ptisan. The manner in 


which the ancients prepared, a ptisan was ,as follows: 
Bb “They 


t acute dis- 
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The dvink hc commonly gave to his patients was q,_ 
made of eight parts of water ad one of honey. In cr 
some distempers he added a little vinegar 5 but be-’ 


rgd 
Hippo. They first steeped the barley in water tll it was plump- 
crates. ed up; and afterwards they dried it in the sn, and 


L——y—=—— eat it to take off the husk. ‘Tbey next ground it ; 
and having let the flour boil a long time in the wa- 
ter, they put it out into the sun, and when it was dry 
they pressed it close. It is properly this flour so pre- 
pared that is called ptisan. ‘They did almost the same 
thing with wheat, rice, lentils, and other grain: but 


they gave these ptisans the name of the grain from 
whence they were extracted, as ptrsan of lentils, rice, 
&zc. while the ptisan of barley was called simply ptzsaz, 
on aceount of the excellency of it. When they wanted 
to use it, they boiled one part of it in 10 or 15 of wa- 
ter; and when it began to grow plump m boiling, 
they added a little vinegar, and a very small quantity 
of anise or leek, to keep it from clogging or filling 
the stomach with wind. Hippocrates preseribed this 
broth for women that have pains in their belly after 
delivery. “ Boil some of this ptisan (says he), with 
come leck, and the fat of a goat, and give it to the 
woman in bed.” ‘This will not be thought very 
singnlar, if we reflect on what has been hinted above 
concerning the indelicate manner of living im_ those 
times. Ele preferred the ptisan to all other food in 
fevers, hecause it softened and maistened-much, and 
was besides of easy digestion. If he was concerned in 
a continual fever, ie would have the patient begin 
with a ptisan of a pretty thick consistence, and go on 
by little and little, lessening the quantity of barley- 
flour as the height of the distemper approached; so 
that he did not feed the patient but with what he cal- 
led the jucce of the ptisan ; that is, the ptisan stramed, 
where there was but very little of the flour remaining, 
in order that nature being discharged in part from 
the eare of digesting the aliments, she night the mere 
easily hold out to the end, and overcome the distem- 
per, or the eause of it. With regard to the quantity, 
he caused the ptisan to be taken twice a-day by sueh 
patients as in health used to take two meals a-day, not 
thinking it convenient that those who are sick should 
eat oftener than when they were well. He also would 
not allow eating twice a-day to those who ate but once 
in that time when in health. In the paroxysm of a 
fever he gave nothing at all; and in all distempers 
where there are exacerbations, he forbade nonrishment 
while the exacerbations continued. He Jet children eat 
more ; hut those who were grown up to man’s estate, or 
were of an advanced age, less; makong allowance, how- 
ever, for the eustom of each particular person, or for 
that of the country. 

But though he was of opinion that toe much food 
enght not to be allowed to the sick, be did not agree 
with some physicians who prescribed long abstinence, 
especially in the beginmng of fevers. ‘The reason he 
rave for this was, that the contrary practice weakened 
ihe patients too much during the first days of the dr- 
stemper, by which means their physicians were obliged 
to allow them more food when the illness was at its 
height, which in his opinion was improper. Besides, 
in acute distempers, and particularly im fevers, Hippo- 
erates made choice of refreshing and moistening nou- 
rishment ; and amongst other things preseribed orange, 
melon, spinach, gonrd, &e. This sort of food he gave 
to those that were in a condition to eat, or could take 
something more than a ptisan. 


sides these, they bad another sort named xyxzwy, or na» [ts 
ture. One prescriptian of this sort we find intendedo 
for a consumptive person 5 it consisted of rue, anise, 
eelery, coriander, juice of pomegranate, the roughest 
red wine, water, flour of wheat and barley, with old 
cheese made of goats milk. Hippocrates did not ap- 
prove of giving plain water to the sick 5 but though 
he generally prescriied the drinks above mentioned, 
he did not absolutely forbid the use of wie, even in 
acute distempers and fevers, provided the patients were 
not delirious nor had pains in their head. Besides, 
he took care to distinguish the wines proper in these 
eases ; preferring to all other sorts white wine that was 
elear and had a great deal of water, with neither sweet- 
ness nor flavour. 

These are the most remarkable particulars eoncern- Diet i 
ing the diet prescribed by Hippoerates in acute dj- chron! 
stempers ; in chronical ones he made very much use™* 
of milk and whey; though we are not certa:m whe- 
ther this was done on account of the nourishment 
expected frem them, or that he accounted them me- 
dicines. 1 

There were many diseases for whieh he judged the Hism 
hath was a proper remedy; and he takes notice of SMG 
all the circumstances that are necessary in order to “- 
cause the patient receive benefit from it, among which 
the following are the principal. ‘The patient that 
bathes himself must remain still and quiet in his place 
without speaking while the assistants throw water over 
his head or are wiping him dry; for which last pur- 
pose lie desired them to keep sponges, instead of that 
instrument ealled by the ancients strégz/, which served 
to rub off from the skin the dirt and nastiness left upon 
it by the nnguents and oils with which they anointed 
themselves. He must also take care not to catch cold; 
and must not bathe immediately after eating and 
drinking, nor eat or drink immediately after coming 
out of the bath. Regard must also be had whether 
the patient has been accustomed to bathe while m 
health, and whether he has been benefited or hurt by 
it. Lastly, he must abstain from the bath when the 
body is too epen, or too eostive, or when he is too 
weak; or 1f he has an inelination to vomit, a greah 
loss of appetite, cr bleeds at the nose. The advantage 
of the bath, according te Hippocrates, consists in mol- 
stening and refreshing, taking away weariness, making 
the skin soft and the joints phant ; in provoking urine, 
and opening the other exeretorics. He allows two 
baths in a day to those who have been accustomed to it 
in health. 

In chronical distempers Tlippecrates approved very His 
much of exercise, thongh he did not allow it in acuteresP|* 
ones: but even in these he did not think that a pa-O"| 
tient ought always to lie in bed; but tells us, that “ we 
nuist sometimes push the timorous out of bed, and rouse 
np the lazy.” 

When he found that diet and exereise were not His)" 
sufficient to ease nature of a burden of corrupted hu- 2)" 
monrs, le was obliged to make use of other means, of?) 
which purgation was one. By this word he understood | 
all the contrivances that are made use of to discharge 
the stemach and bowels; though it commonly signifes 

, only 


. ory. 
o- only the-cvacuation by steol. This cvacuation he ima- 
2s, gined to be occasioned by the purgative medicines at- 
—~ tracting the humours to themselves. When first taken 
into the body, he thought they attraeted that humour 
which was most similar to them, and then the others, 
one after another.—Mlost of the purgatives used in his 
time were emetics also, or at least were very violent in 
their operation downwards. ‘These were the white and 
black hellebore; the first of which is now reckoned 
among the poisons. He used also the Cnidian berrics, 
cneorum peplium, thapsia; the juiee of hippophaé, a 
sort of rhamnus; elaterinm, or juice of the wild en- 
eumber ; flowers of brass, coloquintida, scammeny, the 
magnesian stone, &c. | 
As these purgatives were all very streug, Tippo- 
crates was extremely eautious in their exfibition. He 
did not preseribe them in the dog-days; nor did be 
ever purge women with ehild, and very seldom ehil- 
: dren or old people. He prineipally used purgatives in 
ehronieal distempers; but was much mere wary m 
acute ones. In his books entitled “ Of Epidemical 
Distempers,”’ there are very few patients mentioned to 
whom he gave purgative medicines. Ele also takes 
sotiee expressly, that these medicines having been given 
i § am cases of the distempers of whieh be was treating, 
had produeed very bad effects. We are not, however, 
from this to eonelude, that Hippocrates absolutely eon- 
demned purging in acute distempers ; for in some places 
he express)y mentions Ins having given them with sue- 
cess.. He was of opinion, for instanee, that purging 
| was good in a pleurisy when the pain was seated be- 
fow the diaphragm; and in this ease he gave black 
| hellebore, or some peplium mixed with the juice of /a: 
| serpitiuri. 
| The prineipal rule Hippoerates gives with relation 
| to purging is, that we ought only to purge off the 
- humours that are eoneocted, and not those that are yet 
| crnde, taking partreular eare not to do it at the be- 


ginning of the distemper, lest the humours should 
tf be disturbed or stirred up, which happens pretty often. 
—) |) He was not, however, the first who remarked that 
| it would be of ill eonsequenee to stir the humours in 
| the beginning of an acute distemper. The Egyptian 
| physicians had before observed the same thing. By 
| the beginning of a distemper, Hippocrates understood 
| all the time from the first day to the fourth com- 
plete. 
| Hippoerates imagined that each purgative medicine 
was adapted to the carrying off some particular hu- 
mour; and henee the distinetion of purgatives into hy- 
: dragoguc, cholagogue, &c. which is now justly explo- 

ded. Iu consequence of this notion, he contended that 


A we knew ifa purgative had drawn from the bedy what 
a wasfit to heevaeuated according as the patient was found 
6 well or ill upon it. Ifwe found ourselves well, it was a 


sign that the medicine had effectuallyexpelled the offend- 
ing humour. On the contrary, if we were ill, he 
lmagined, whatever quantity of humour came away, 


7a that the humour which caused the illness still remain- 
‘ ed; not judging of the goodness or badness of a 
‘A purge by the quantity of matters that were voided by 
it, but by their quality and the eficet that followed 
| after it. | 


Tr ° yee 
Vomits were also pretty much used as medieines by 


Hippocrates. We have already seen what those were 
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witich he preseribed to people in health by way of pipno. 


preventives. With regard to the sick, he sometimes 


crates 


advised them to the same, when his intentions were “~v"=~ 


only to eleanse the stomach. But when he had a mind 
te reeal the humours, as he termed it, from the inmost 
recesses of the body, he made use of brisker remedies. 
Among these was white hellebore ; and this indeed be 
most frequently used to exeite vomiting. He gave 
this root particularly to melancholy and mad people ; 
and from the great use made of it in these eases by 
flippocrates and other aneient physieians, the phrase 
to have need of hellebore, became a proverbial expres- 
sion for beimg out of one’s senses. He gave it also in 
defluxions, which come, aceording to him, from the 
brain, and throw themselves on the nostrils or ears, or 
fill the mouth with saliva, or that cause stubborn pains 
in the head, and a weariness or an extraordinary hea- 
viness, or a weakness of the knees, ora swelling all over 
the body. He gave it to consumptive persons in broth 
of lentils, to such as were afflicted with the dropsy 
called lewcophlegmatia, and in other chronieal disorders, 
But we do not find that he made use of it in acute dis- 
tempers, except in the cholera morbus, where he says 
ke prescribed it with benefit. Some took this medi- 
eine fasting 5 but most took it after supper, as was conm- 
monly practised with regard to vomits taken by wav 
of prevention. ‘ihe reason why ke gave this medieine 
most commonly after eating was, that by mixing with 
the aliments, its aerimony might be somewhat abated, 
and it might operate with less violence on the mem- 
branes of the stomach. With the same intention also 
he sometimes gave a plant ealled sesamoides, and some- 
times mixed it with hellebore. Lastly, m= eertam 
eases he gave what he called soft or sweet hellebore. 
This term had some relation to the quality of the hel- 
lebore, or perhaps the quantity he gave. 

When Hippoerates intended only to keep the body 
open, or evacuate the contents of the intestines, be 
made use of simples ; as, for example, the herb mer- 
eury, or cabbage; the juice or deeoetion of whieh be 
ordered to be drank. Yor the same purpose lhe used 
whey, and also cows and asses milk ; adding a little salt 
to it, and sometimes letting it boil a little. Hf he gavé 
asses milk alone, he caused a great quantity of it to be 
taken, so that it must of neeessity loosen the body. In 
one place be preseribes no less than nine pounds of it 
to be taken as a laxative, but dees not speeify the 
time in which it was to be taken. With the same in- 
tention he made use of suppositories and elysters. ‘The 
former were compounded of honey, the jnice of the 
herb mercury, of nitre, powder of coloeynth, and other 
sharp ingredients, to irritate the anus. ‘hese they 
formed into a ball, or into a long eylindrical mass like 
a finger. The clysters he made use of for sick people 
were sometimes the same with those alrcady mention- 
ed as preventives for people in health. At other tunes 
he mixed the decoetion of herbs with nitre, honey, and 
oil, or other ingredients, aecording as he imagined he 
eould by that means attraet, wash, irritate, or soften. 
The quantity of liquor he ordered was about 36 ounees ; 
from which it is probable he did not intend that it 
shonld all be used at one time. 

On some oeeasions Hippoerates proposed to purge 
the head alone. ' 
ging the rest of the body, m an apoplexy, inveterate 

+b2 pairs 


‘This practiee he employed after pur-- 
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tion of the lungs, which he calls a swelling or tumor 3; 


Hippo- pains of the head, a certain sort of jaundice, a con- 
crates. sumption, and the greatest part of chronical distcm- 
=e, ; 


20 


His maxims. : 
respeeting pretty much used by Hippocrates. 


pers. For that purpose he made use of the juices of 
several plants, as celery 3 to which he sometimes added 
aromatic drugs, making the patients snuff up this mix- 
ture into their nostrils. Ie used also powders com- 
pounded of myrrh, the flowers. of brass, and white 
helleborc, which he caused them put up into the nose, 
to make them sneeze, and to draw the phlegm from 
the brain. For the same purpose also he used what 
he calls tetragonon, that 1s, “ something having four 
angles 3”? but what this was, is now altogether un- 
known, and was so even in the days of Galen. The 
latter physician, however, conjcctures it to be antimo- 
ny, or certain flakes found in it. 

In the distemper called empyema (or a collection of 
matter in the breast), he made use of a very rough me- 
dicine. He commanded the patient to draw in his 
tongue-as muchas he was able ; and when that was done, 
he cndeavourcd to put into the hollow-of the lungs a 
liquor that irritated the part, which raising a violent 
cough, forced the lungs to discharge the purulent 
natter contained in them. The materials that he used 
for this purpose were of different sorts ; sometimcs 
he took the root of arum, which lic ordered to be 


boiled with a little salt, in a sufficient quantity of wa-- 


ter and oil; dissolving a little honey init. At other 
times, when he intended to purge more strongly, he 
took the flowers of copper and hellebore 3 after that 
he shook the patient violently by the shoulders, the 
better to loosen the pus. ‘This remedy, according to 
Galen, he received from the Cnidian physicians ; and 
it has never heen used by the succeeding ones, probably 
because the patients could not suffer it. 

Biood-letting. was another method of evacuation 
Another aim he 


blood-let- ad in this, besides the merc evacuation, was to divert 


ting. 


or recal the course of the blood when. he imagined it 
was going where it ought not. A third end of bleed- 
ing was to procure a free motion of the blood and spi- 
rits, 

Hippocrates had also a fourth intention for blecd- 
ing, and this was refreshment. So in the iliac passion, 
he orders bleeding in the arm and in the head 3. to the 
end, says he, that the superior venter, or the breast, 
may cease to be overheated. With regard to this eva- 
cuation, his conduct was much the same as to purging, 
in respect of time and persons. We ought, says he, 
to let blood in acute diseases, when they-are violent; 
if the party be lusty and in the flower of his age. We 
ought also to have regard to the time, beth in respect 
to the disease and. to the season in which we let blood. 
He also informs us, that blood ought to be let in great 
pains, and particularly in inflammations. Among these 
he reckons such as fall upon the principal viscera, as 
the liver, lungs, and spleen, as also. the. quinsy. and 
pleurisy, if the pain of the latter. be above the dia- 
phragm. In these cases he would have the patients 
blooded till they faint, especially if the pain be very 
acute; or rather he advises that the orifice should not 
be closed till the colour of the blood alters, so that from 
livid it turn red, or from red livid. In a quinsy he 
blooded in both arms. at once. Difficulty of breathing 
he also reckons among the distempers that require 
bleeding ; and he mentions another sort of inflamma- 


of the lungs arising fron: heat 5 in which case he ad- cry 


vises to bleed in all parts of the body; and directs it 
particularly by the arms, tongue, and nostrils. *To 
make bleeding the more useful in all pains, he. directed 
to open the vein nearest the part affected ; in a pleurisy 
he directs to take blood from the arm of the side affec- 
ted ; and for the same reason, in pains of the head, he 
directs the veins of the nose and forehead to be opened. 
When the pain was not urgent, and bleeding was ad- 
vised by way of prevention, he directed the blood to 
be taken from the parts farthest off, with a design to 
divert the blood insensibly from the seat of pain. The 
highest burning fevers, which show neither signs of in- 
fammation nor pain, he does not rank among’ those 
distempers which require bleeding. On the contrary, 
he maintains that a fever itsclf is in some Cases a reason 
against bleeding. If any one, says he, has an ulcer in 
the head, he must bleed, waless he has a fever. He says 
further, those that lose their speech of a sudden must 
be blooded, unless they have a fever. Perhaps he was 
afraid of bleeding in fevers, because he supposed that 
they were produced by the bile and pituita, which 
grew hot, and afterwards heated the whole body, 
which is, says he, what we call fever, and winch, in 
his opinion, cannot well be evacuated by bleeding. In 
other placcs also he looks upon the presence or abun- 
dance of bile to be an objection to bleeding; and he 
ordcrs to forbear venesection even in a pleurisy, if there 
be bile. To this we must add, that Hippocrates di- 
stinguished very particularly between a fever which 
followed no other distemper, but was itself the original 
malady, and a fever which came upon inflammation, 
In the early ages of physic, the first only were proper- 
ly called fevers: the others took their names from the 
parts affected ; as pleurisy, peripneumony, /epatitis, ne- 
phritis, &c, which names signify that the pleura, the 
lungs, the liver, or the kidneys, are diseased, but do 
not intimate the fever which accompanies the disease. 
In this latter sort of fevér Hippocrates constantly or- 
dered bleeding, but not in the former. Hence, im his 
books on Epidemic Distempers, we find but few di- 
rections for bleeding in the acute distempers, and pars 
ticularly in the great number of continual and burning 
fevers there treated of. In the first: and third book 
we find but one single instance of bleeding, and that 
in pleurisy ; in which too, he staid till the eighth 
day-of the distemper. Galen, however, and most 0- 
ther commentators on Hippocrates, are. of opinion 
that he generally blooded his patients plentifully in the 
beginning of acute disorders, though he takes no no- 
tice of it in his writings. But had this been the case, he 
would not perhaps have had the opportunity of seeing 
so many fevers terminate by crisis, or natural evacua- 
tions, which happen of themselves on certain days. 
Hippocrates, in fact, laid so much weight upon the 
assistance of nature and the method of diet, which was 
his favourite medicine, that he thought if they took 
care to diet the patients according to rule, they might 
leave the rest to nature. ‘These are his principles, 
from which he never deviates; so that his writings 
on Epidemical Diseases seem to have been composed 
only with an intention to leave to posterity an eX: 
act model of management in pursuance of these prin- 


ciples, | 
With 


Histe 


| storye. 

With regard to the rules laid-down by Hippoerates 
for bleeding, we must farther take notice, that in all 
diseases which had their seat above the liver, he blood- 
ed in the arm, or in some of the upper parts of the 
body; but for those that were situated below it, he 
opened the veins of the foot, ankle, orham. If the 
belly was too loosc, and bleeding was at the same time 
thought necessary, he ordered the looseness to be stop- 
ped before bleeding. 

Almost all these instances, however, regard searcely 
any thing but acute distempers ; but we find several 
eoncerning chronieal diseases. ‘‘ A young man com- 
plained of great pain in his belly, with a rumbling 
while he was fasting, which ceased after eating: this 
pain and rumbling continuing, his meat did him no 
good ; but, on the contrary, he daily wasted and grew 
lean. Several medicines, as well purges as vomits, 
were given him in vain, At length it was resolved to 
bleed him by intervals, first in one arm and then in the 
other, till he had scarcely any blood left, and by this 
| method he was perfectly cured.” | 
Hippocrates let blood also in a dropsy, even in a 
tympany; and in both cases he preseribes bleeding in 
1 the arm. In a disease occasioned by an overgrown 
fe spleen, he proposes bleeding several times repeated at 
1 2: a vein of the arm which he ealls the splenetic; and in 
eo E one species of jaundice, he proposes bleeding under the 
tougue. On some oecasions he took away great quan- 
| tities of blood, as appears from what we have already 

observed. Sometimes he continued the blooding till 
| the patient fainted: at other times he would blood in 
| both arms at once ; at otlicrs, he did it in several pla- 
| ces of the body, and at several times. The veins he 
? opened were those of the arm, the hands, the ankles. 
on hoth sides, the hams, the forehead, behind the head, 

the tongue, the nose, behind the ears, under the breasts, 
and those of the arms ; besides which, he burnt others, 
ai and opened several arteries. He likewise used cupping- 
vessels, with intent to reeal or withdraw the humours 
which fell upon any part. Sometimes he contented 
himself with the bare attraction made by the cupping- 
vessels, but sometimes also he made scarificatiens. 

When bleeding and purging, which were the prin- 
cipal and most general means used by Hippocrates 
for taking off a plethora, proved insufficient for that 
purpose, he had recourse to diureties and sudorifics. 
The former were of different sorts, according to the 
| constitution. of the persons: sometimes. baths, and 
Sometimes sweet wine, were employed to provoke 


ates. 


Ve 


urme; sometimes the nourishment which we take con- 


tmbutes to it: and amongst those herbs which are 
commonly eaten, Hippocrates recommends garlic, lceks, 
onions, cucumbers, mclons, gourds, fennel, and all other. 
things whieh have a biting taste and a strong smell. 
With these he numbers honey, mixed with water or 
vinegar, and all salt meats. But, on some occasions, 
he took four cantharides, and, pulling off their wings 
and feet, gave them in wine and honcy. These reme- 
dies were given in a great number of chroniecal di- 
Sstempers after purging, when he thought the blood 
was overcharged with a sort of moisture which he calls 
ichor; or in suppressions of urine, and when it was 
made in less quantity than it ought. There were also 
some cases in which he. would force sweat as well as 
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urine; but he neither mentions the diseases in which 
sudorifics are proper, nor lets us know what medicines 
are to be used for this purpose, except in cne single 
passage, where he mentions sweating, by pouring upon 
the head a great quantity of water till the fect sweat ; 
that is, till the sweat diffuses itself over the whole body, 
running from head to foot. After this he would have 
them eat boiled meat, and drink pure wine, and being 
well covered with clothes, lay themselves down to rest. 
The disease for which he proposes the above-mention- 
ed remedy is a fever ; which is not, aceording to him, 
produced by bile or pituita, but by mere lassitude, or- 
some other similar cause; from whence we may con- 
clude that he did not approve of sweating in any other. 
kind of fever. 

Other remedies which Hippocrates tells us he made 
use of were those that purged neither bile nor phlegm, 
but act by cooling, drying, heating, moistening, or by 
closing and thickening, resolving and dissipating. ‘These 
medicines, however, he does not particularly mention ; 
and it is probable they were only some particular kinds 
of food. To these he joincd hypnotics, or such things 
as procure sleep ; but these last were used very seldom, 
and, it is most probable, were only different prepara- 
tions of poppies. 

Lastly, besides the medicines already mentioned, 7h. = be: 
which acted in a sensible manner, Hippocrates made made of spe- 
use of others called specifics ;, whose action he did not eifies. 
understand, and for the use of which he could give no 
reason but his own experience, or that of. other physi- 
cians. ‘These he had learned from his predecessors the 
descendants of Asculapius, who, being empirics, did 
not trouble themselves about enquiring into the opera- 
tion of remedies, provided the patients were cured. 

Of the external remedies prescribed by Hippo- jj, he Beg 
crates, fomentations were the chief.. These were of nal applica- 
two kinds. The one was a sort of bath, in which the tions. 
patient sat in a vessel full of a decoction of simples 
appropriated to his malady; so that the part affected 
was soaked in the decoction. This was chiefly used 
in distempers of the womb, of the arms, the bladder, 
the reins, and. generally all the parts below. the dia- 
phragm. ‘The seeond way of fomenting was, to take 
warm water and put .it into a skin or bladder, or even. ns 
into a copper or earthen vessel, and to apply it to the tions. 
part affected ; as, for example, in a pleurisy. They 
used likewise a large.sponge, which they dipped in the 
water or other hot hquor, and squeezed out part of 
the liquor before they applicd it. ‘The same use they 
made of barley, vetches, or bran, which were boiled 
in some proper liquor, and applicd in a linen bag. 

They are called mozst fomentations. ‘Tlie dry ones 
were made of salt or. millet, heated considerably, and 
applied to the part.. Another kind of fomentation 
was the vapour of some hot liquor; an instance of which 
we find in the first book of the Distempers of Women. 
He cast, at several times, bits of red-hot iron into 
urine, and, covering up the patient close, caused her 
to receive the steam below. His design in these kinds 
of fomentations was to warm the part, to resolve or 
dissipate, and draw out the peccant matter, to mollify 
and assuage pain, to open the passages, or even to shut 
them, according as the fomentations were emollient or 
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which was kept for tse. Anothet composition of much eel 


Fumigations were likewise very often used by Hip- 
pocrates. In the quinsy, he burned lryssop with 
sulphur and pitch, and caused the smoke to be drawn 
into the throat by a funnel; and by this means he 
brought away abundance of phlegm through tlic 
mouth and through the nose. Lor this purpose hie 
took nitre, marjoram, and cress-seeds, which he boiled 
in water, vinegar, and oil, and, while it was on the 
fire, caused the patient to draw in the steam bya pipe. 
In his works we find a great number of fimigants for 
the distempers of women, to promote the menstrual 
flux, to check it, to elp conception, and to ease pains 
in the matrix, or the suffocation of it. On these oc- 
casions he used such aromatics as were then known, 
viz. climamon, cassia, myrrh, and several odoriferons 
plants; likewise some minerals, such as nitre, sulphur, 
and pitch, and caused the patient to receive the va- 
pours through a funnel into the uterus. 

Gargles, a kind of fomentations for the mouth, 
were also known to Hippocrates. In the quinsy he 
used a gargle made of marjoram, savory, celery, mint, 
and nitre, boiled with water and a little vinegar. 
When this was strained, they added honey to it, and 
washed their mouths frequently with it. 

Oils and ointments were likewise much used by 
Hippocrates, with a view to mollify and abate pain, 
to ripen boils, resolve tumours, refresh after wearmess, 
make the body supple, &c. Yor this purpose, some- 
times pure oil of olives was used; sometimes certain 
simples were infused in it, as the leaves of myrtle and 
roses; and the latter kind of oil was in much request 
among the ancients. ‘There were other sorts of oils 
sometimes in nse, however, which were much more 
compounded. Hippocrates speaks of one named Susi- 
num, which was made of the flowers of the iris, of some 
aromatics, and of an ointment of narcissus made with 
the flowers of narcissus and aromatics -infused in oil. 
But the most compounded of all his oimtments was 
that called etopon, which he made particularly for 
women; and consisted of a great number of ingredi- 
ents. Another ointment, to which he gave the name 
of ceratum, was composed of oi] and wax. An oint- 
ment which he recommends for the softening a tu- 
nor, aud the cleansing a wound, was made by the 
following receipt: “ ‘Lake the quantity of a nut of the 
marrow or fat of a sheep, of mastic or turpentine the 
quantity of a bean, and as much wax; melt these over 
a fire, with oil of roses, for a ceratum.” Sometimes 
he added pitch and wax, and, with a sufficient quanti- 
ty of oil, made a composition semewhat more consist- 
ent than the former, which he called cerapisszus. 

Cataplasms were a sort of remedies less consistent 
than the two former. They were made of powdcrs 
or herbs steeped or boiled in water or some other li- 
quor, to which someiimes oil was added. They were 
used with a view to soften or resolve tumors, ripen ab- 
scesses, &e. though they had also cooling cataplasms 
madc of the leaves of beets or oak, fig or olive-trecs, 
boiled in water. 

Lastly, ‘To complete the catalogue of the external 
remedies used by Hippocrates, we shall mention a sort 
of medicine called collyrium. It was compounded of 
powders, to which was added a small quantity of 
some ointment, or juice of a plant, to make a solid or 
dry mass; the form of which was long and round, 
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the same nature was a sort of lozenge of the bigness of crates, 
a small piece of money, which was burnt upen coals “v= 


fora perfume, and powdered for particular uses. , In 
his works we find likewise descriptions of powders for 
several uses, to take off fungous flesh, and to blow into 
the eyes in opthalmies, &c. 

These were almost all the medicines used by Hip- 
pocrates for external purposes. The compound me- 
dicines given inwardly were cither liquid, solid, or 
lambative. ‘The liquid oncs were prepared cither by 
decoction or infusion in a proper liquor, which, when 
strained, were kept for use; or by maccraiing certam 
powders in such liquors, and so taking them toge- 
ther, or by mixing different kinds of liquors toge- 
ther. The solid medicines consisted of juices inspis- 
sated; of gums, resins, or powders, made up with 
them or with honey, or something proper to give the 
necessary consistence to the medicine. These were 
made up ina form and quantity fit to be swallowed 
with ease. The lambative was of a consistence be- 
tween solid and fluid; and the patients were obliged 
to keep it for some time to dissolve in the mouth, that 
they might swallow it leisurely. ‘This remedy was 
used to take off the acrimony of those lumowrs winch 
sometimes fall upon this part, and provoke coughing 
and other inconveniences. ‘The basis of this last com- 
position was honey. It is worth our observation, that 
the compound medicines of Hippocrates were but very 
few, and composed only of four or five ingredients at 
most; and that he not only understood pharmacy, or 
the art of compounding medicines, but prepared such 
as he used himself, or caused his servants prepare them 
in his house by his directions. 

We have thus given some account of the state of 
medicine as practised and taught by Hippocrates, who, 
as we have already observed, has for many ages been 
justly considered as the father of physic. For when 
we attend to the state in which he found medicine, and 
the condition in which he left it, we can hardly bestow 
sufficient admiration on the judgment and accuracy of 
his observations. Aftcralife spent in unwearicd indus- 
try, he is said to have died at Larissa, a city in Thes- 
saly, in the roist year of his age, 361 years before the 
birth of Christ. 

After the days of Hippocrates, medicine in ancient 
Greece gradually derived improvement from the la- 
bour of other physicians of eminence. And we may 
particularly mention three to whom its future progress 
secms to have been not a hitle indebted ; viz. Praxago- 
ras, Erasistratus, and Herophilus. 

The first physician of eminence who differed consi- 


goras. Ccelius Aurclianus aeqnaints us, that he made 
great use of vomits in lis practice, insomuch as to ex- 
hibit them in the iliac passion till the excrements 
were discharged by the mouth. In this distemper he 


also advised, when «!I other means failed, to open the 


belly, cut the intestine, take out the indurated feces, 
and then to sew up all again; but this practice has 
not probably been followed by any subsequent piysi- 
cian. 


Erasistratus was a pliysician of great eminence; frasiv’ 
and flourished in the time of Scleucns, one of the tus. 


successors of Alexander the Great. According to 
t Galen, 
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derably in his practice from Hippocrates was Praxa- ras, 
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aicn, he entircly banished venesection from’ medi- 
3 w . e Fs 
cine ; though some affirm that he did not totally dis- 


4v—-— card it, but only used it less frequently than other 


physicians. His reasons for disapproving of venesec- 
tion are aS follow: It is difficult to suececd in vene- 
section, because we cannot always see the vein we in- 
tend to open, and because we are not sure but we 
may open an artery instead of a vein. Ve cannot 
ascertain the true quantity to be taken. If we take 
too little, the intention is by no means answered: if 
we take too much, we run a risk of destroying the 
patient. The evacuation of the venous blood also is 
succeeded by that of the spirits, which on that occa- 
sion he supposes to pass from the artcrics into the veins. 
It must likewisc, he contends, be observed, that as the 
inflammation is formed in the arteries by the blood 
coagulated in their orifices, venescction must of course 
be useless and of no effect. 
As Erasistratus did not approve of venesection, se 
neither did le of purgatives, excepting very rarely, 
but exhibited clysters and vomits ; as did also his ma- 
ster Chrysippus. He was of opinion, however, that 
the clysters should be mild; and condemned the large 
quantity and acrid quality of those used by preceding 
practitioners. ‘The reason why purgatives were not 
much used by him was; that he imagined purging and 
venesection could answer no other purpose than dimi- 
nishing the fulness of the vessels; and for this purpose 
he assserted that there were more eflectual meaus than 
either phiehotonry or purging. Ife asserted that the 
humours discharged by cathartics were not the same in 
the body that they appeared after the discharge 5 but 
ihat the medicines changed their nature, and produced 
a kind of corruption in them. ‘This opinion has since 
been embraced by a great number of physicians. He 
did not believe that purgatives acted by attraction ; 
but suhstituted in the place of this principle what Mr 
Jie Clerc imagines to be the same with Aristotle’s 
fuga vacui. The principal remedy substituted by him 
in place of purging and venesection was abstinence. 
When this, in conjunction with clysters and vomits, 
was not sufficient to eradicate the disease, he then had 
recourse to exercise. All this was done with a view 
to diminish plenitude, which, according to him, was 
the most frequent cause of all diseases. Galen also in- 
forms us, that Erasistratus had so great an opinion of 
the virtues of succory in diseases of the viscera and lower 
helly, and espceially in those of the liver, that he took 
particular pains to descrihe the method of boiling it, 
which was, to boil it in water till it was tender; then 
_to put it into boiling water a second time, in order to 
destroy its bitterness ; afterwards to take it out of the 
water, and preserve it in a yessel with oil; and lastly, 
When it is to be used, add a little weak vinegar to it. 
Nay, so minute and circumstantial was Fvasistratus with 
regard to the preparation of his favourite succory, that 
he gave orders to tie several of the plants together, be- 
tause that was the more commodious method of boil- 
ing them. The rest of Erasistratus’s practice consisted 
almost entirely of regimen; to which he added some 
topical remedics, such as catapsalms, fomentations, and 
unctions. In short, as ke could ucither endure com- 
pounded medicines, nor superstitions and fine-spin rea- 
sonmes, be reduced medicine to a very simple and com- 
pendious art. : 
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With regard to surgery, Lrasistratus appears to Herophilus. 
have been very bold; and as an anatomist he is said to ——\—— 


have been eaceedingly crucl, insomuch that be is re- 


erty te some as having dissected criminals while 
yet alive *. 


In a scirr iver in t oot, 
uthous liver, or in tumours of * gee Ana. 


that organ, Ccelius Aurelianus ohserves, that Mrasistra- tomy, Hist, 


tus made an incisian through the skin and Integu- 
ments, and having opened the abdomen he applied 
medicines immediately to the part affected. But thouch 
he was thus bold in performing operations on the liver, 
yet he did not approve of the paracentesis or tapping in 
the dropsy; because (said he) the waters being eva- 
cuated, the liver, which is inflamed and become hard 
like a stone, is more pressed by the adjacent parts 
whieh the waters kept at a distance from it, so that 
by this means the patient dies. He declared also 
against drawing teeth which were not loose ; and used 
to tell those who talked with him on this operation, 
That in the temple ef Apollo there was to be secn an 
instrument of lead for drawing tecth ; in order to insi- 
nnate that we must not attempt the extirpation of any 
but such as are loose, and call for no greater force for 
their extirpation than what may be supposed in an in- 
strument of lead. 
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Herophilus, the diseiple of Praxagoras, and contem- Herophilus. 


porary of Erasistratus, followed a less simple praetice : 
he made so great use of medicines both simple and 
compound, that neither le nor his disciples would un- 
dertake the cure of any disorder without them. Le 
seems also to have been the first who treated accurately 
of the doctrine of pulses, of which Elippoerates had but 
a superficial knowledge. Galen, however, afhrms, that 
ou this subject he involved himself in difliculties and ac 
vanced absurdities 3 which indeed we are not greatly to 
wonder at, considering the time in which he lived. 
He took notice of a disease at that time pretty rare, 
and to which he aseribes certain sudden deaths. He 
calls it a palsy of the heart; and perhaps it may be 
the same disease with what is new termed the angina 
pectoris. 

According to Celsus, it was about this time that 
medicine was first divided into three branches, viz. the 
dietetic, the pharmaceutical, and the chirurgical medi- 
cine. The first of these employed a proper regimen 
in the cure of discases; the second, medicines 5 and 
the third, the operation of the hands. The same au- 
thor informs us, that these three branches became 
now the business of as many distinet classes of men ; 
so that from this time we may date the origin of the 
three professions of physicians, apothecaries, and sur- 
geons.—Beforc this division, thase called physicians dis- 
charged all the several offices belonging to the three 
professions ; and there were only two kinds of them, 
viz. one called weyitserovnxor, who gave only their ad- 
vice to the patients, and directions to those of an infe- 
rior class, who were called dxesovgyor, and worked with 
their bands either in the performing operations, or m 
the composition and application of rcmedics. 
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The first grand revolution wlnel happened in the The Empi- 


medicinal art, after the days of Herophilus and Evvasi- tics. 


stratus, was occasioned by the founding of the empiric 
sect hy Serapion of Alexandria about 287 years before 
Christ. 
had indeed subsisted before; but about this time the 


latter party began to grow strong, and to have cham- 
pions 


The division into dogmatists and empirics Serapion. 
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also at the imagitiary faculties said by him to be sub- agai 


Serapion. pions publicly asserting its cause. Galen informs us, 
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fully related by others. 


that Serapion used Hippocrates very ill in his wmit- 
ings, in which he discovercd an excess of pride, self- 


‘sufficiency, and contempt for all the physicians that 


went before him. We have some sketches of his 
practice in Cceelius Aurelianus, from which we may 
infer that he retained the medicines of Hippocrates 
and the other physicians who went before him, though 
he rejected their'rcasoning. We know not what argu- 


‘ments he advanced for the support of his sentiments, 


since his works are lost, as well as those of the other 
cmpirics ; and we should know nothing at all of any of 
them, if their adversaries had not quoted them in order 
to confute them. 

The empirics admitted only one general method of 
‘obtaining Skill in the medical art, which was by ex- 
perience, called by the Greeks segs. From this 
word they took their name, and refused to be called 
after the foundcr or any champion of their sect. 
They defined experience a knowledge derived from 
the evidence of sensc. It was either fortuitous, or 
‘acquired by design. For acquiring practical skill they 
recommended what they called “neners, or one’s own 
observation, and the reading of histories or cases faith- 
Hence they thought that 
we might be enabled to know a disease by its resem- 
blancc to others ; and, when new diseases occurred, to 
conclude what was proper to be donc from the symp- 


toms they had in common with others that were before 


known. ‘hey asserted, that observation ought princi- 
pally to be employed in two different ways ; first, im 
discovering what things are salutary, and what are of 
an indifferent nature; and, secondly, what particular 
discase is produced by a certain concurrence of symp- 
toms; for they did not call every symptom a disease, 
but only such a combination of them as from long ex+ 
pericnce they found to accompany each other, and pro- 
‘duced‘such disorders as began and terminated in the 
same manner. 

On the other hand, the dogmatist affirmed, that 
ihere was a necessity for knowing the latent as well 
as the evident causes of diseases, and that the physi- 
cian ought to understand the natural actions and func- 
tions of the human body, which necessarily presup- 
poses a knowledge of the internal parts. By secret 
or latent causes they meant such as related to the ele- 
ments or principles of which our bodics are composed, 
and which are the origin of a good or bad state of 
health. They asserted that it was impossible to know 
how to cure a disease without knowing the cause 
whence it proceeded ; because undoubtedly it behoved 
diseases to vary prodigiously in themselves according to 
the different causes by which they were produced. 

‘The next remarkable person in the history of physic 
is Asclepiades, who flourished in the century immedi- 
ately preceding the birth of Christ. He introduced 
tle philosophy of Democritus aud Epicurus into me- 
dicine, and ridiculed the doctrines of Hippocrates. 
Fle asserted, that mattcr considered in itself was of an 
unchangeable naturc; and that all perceptible bodies 
were composed of a number of smaller ones, between 
which there werc interspersed an infinity of small spaces 
totally void of all matter. He thought that the soul 
itself was composed of these small bodies. He laughed 
‘at the principle called Natwre by Hippocrates, and 
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servient to her; and still more at what he called At- 
traction. ‘This last principle Asclepiades denicd in 
every instance, even in that of the loadstone and steel, 
imagining that this phenomenon proceeded from a 
concourse of corpuscles, and a particular disposition or 
modification of their pores. He also maintained, that 
nothing happered or was produced without some cause ; 
and that what was called atuze was in reality no 
more than matter and motion. From this last prin- 
ciple he inferred that Hippocrates knew not what he 
said when he spoke of Nature as an intelligent being, 
and ascribed qualitics of different kinds to her. For 
the same reason he ridiculed the doctrine of Hippo- 
crates with regard to crises; and assertcd that the 
termination of discases might be as well accounted for 
from mere matter and motion. He maintained, that 
we were deceived if we imagined that nature always 
did good; since it was cvident that she often did a 
great deal of harm. As for the days particularly 
fixcd upon by Hippocrates for crises, or those on 
which we usually observe a change either for the bet- 
ter or the worse, Asclepiades denied that such altera- 
tions happened on those days rather than on others. 
Nay, he asserted that the crisis did not happen at any 
time of its own accord, or by the particular determi- 
nation of nature for the cure of the disorder, but that 
it depended rathcr on the address and dexterity of the 
physician ; that we otght never to wait till a distcem- 


per terminates of its own accord, but that the physi- 


cian by his care and medicines must hasten on and ad- 
vence the cure.——According to him, Hippocrates and 
other ancient physicians attended their patients rather 
with a view to observe in what manner they died 
than in order to cure them; and thus under pretence 
that Nature ought to do all herself, without any assist- 
ance. 

According to Asclepiades, the particular assemblage 
of the various corpuscles above mentioned, and repre- 
sented as of different figures, is the reason why there 
are sevcral pores or interstices within the common 
mass, formed by these corpuscles ; and why these pores 
are of a difierent size. ‘This being taken for granted, 
as these pores are in all the bodies we observe, it must 
of course follow that the human body has some pecu- 
har to itself, which, as well as those of all other bo- 
dies, contain certain minute bodies, which pass and re- 
pass by those porcs that communicate with cach other ; 
and as these pores or interstices are largcr or smaller, 
so the corpuscles which pass through them differ pro- 
portionally as to largeness and minutcness. Thc blood 
consists of the largest of these corpuscles, and the 
spirits, or the heat, of the smallest. 

From these principles he infers, that as long as the 
corpuscles are freely received by the pores, the body 
remains in its natural state, and, on the contrary, it 
begins to recede from that state, when the corpuscles 
find any obstacle to their passage. Health therefore 
depends on the just proportion between the pores and 
the corpuscles they are destined to receive and transmit 5 
as diseases, on the contrary, proceed from a dispropor- 
tion between these pores and the corpuscles. The most 
ustial*obstacle on this occasion proceeds from the cor- 
puscles embracing each other, and being retained in 
some of their ordinary passages, whether these ant 
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cles arrive in tco large a number, are of irregular fi- 
gures, move too fast or too slow, &e. 

Among the diseases produced by the corpuscles stop- 
ping of their own accord, Asclepindes reekoned phyen- 
sies, lethargies, pleurisics, and burning fevers. Pains, 
in particular, are classed among the accidents which 
Werive their origin from a stagnation of the largest of 
nil the cerpuseles of which the blcod eonsists. Among 
the disordcrs prodneed by the bad state and disposition 
of the pores, he placed deliquiums, languors, extenua- 
tions, leanness, and dropsies. ‘These last disorders he 
thought proceeded from the pores being too much re- 
jaxed and opened: the dropsy in partieular, he thinks, 
proceeds from the flesh being perforated with various 
small holes, whieh convert the nourishment received 
jito them into water. Ilunger, and especially that 
specics of it called /umes canina, proeecds from an open- 
mg of the large pores of the stomach and belly; and 
thirst from an opening of their small ones. Upon the 
same principles le aceounted for intermittent fevers. 
According to lim, quotidian fevers are caused by a 
retention of the largest corpuscles, those of the tertian 
kind by a retention of corpuscles somewhat smaller, 
and quartan fevers are produccd*by a reterition of the 
smallest eorpuscies of all. 

"The praetice of Asclepiades was suited to remove 
these imaginary eauses of disorders. He composed a 
book conecrning. common remedies, which he princi- 
pally redueed to threc, viz. gestation, friction, and 
the use of wine. By various exerciscs he proposed to 
render the pores more open, and to make the juices 
and small bodies, which eause diseases by their rcten- 
tion, pass more freely ; and while the former physicians 
fad not recourse to gestation till towards the end of 
Jong continued disorders, and when the patients, though 
entircty free from fever, were yet too weak to take 
suliicient exereise by walking, Asclepiades used gesta- 
tion from the very beginning of the most burning fe- 
vers. He laid it down as a maxim, that one fever was 
to be eured by another ; that the strength df the pa- 
ent was to be exhausted by making him watch and 
endure thirst to sueh a dcegrce, that, for the two first 
days of the disorder, he would not allow them to cool 
their mouths with a drop of water. Cclsus also observes, 
that though Asclcpiades treated his patients like a but- 
cher during the first days of the disorder, he indulged 
them so far afterwards as even to give directions for 
making their beds in the softest manner. On several 
occasions Asclepiades used frictions to open the porcs. 
The dropsy was one of the distempers in which this re- 
medy was used; but the most singular attempt was, 
by this means, to lull phrenetie patients asleep. But 
though he enjoined exercise so much ‘to the sick, he 
denied it to those in hcalth ; a eonduet not a little sur- 
prising and extraordinary. He allowed wine freely to 
patients in fevers, provided the violence of the distem- 
per was somewhat abated. Nor did he forbid it to 
those who were afflicted with a phrensy: nay, he or- 
dered them to drink it till they were intoxicated, pre- 
tending by that means to make them sleep; beeause 
he said, wine had a narcotie quality and proeured sleep, 
Which the thought absolutely necessary for those who 
laboured under that disorder. T'o lethargie patients he 
used it on purpose to exeite them, and rouse their sen- 
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ses: he also made them smell strong-scentcd substances, Asclepi- 
sueh as vinegar, castor, and ruc, in order to make then: ades, &c. 
sneeze ; and applied to thcir heads eataplasms of must- “7” 


ard made up with vinegar. 

Besides these remedics, Asclepiades enjoincd his pa- 
tients abstincnee to an extreme degree. For the first 
three days, aecording to Celsus, he allowed them no 
aliment whatever, but on the fourth began to give 
them victuals. According to Clius Aurelianus, how- 
ever, he began to nourish lris patients as soon as the ae- 
eession of the disease was diminished, not waiting ti! 
an entire remission; giving to some aliments on the 
first, and some on the second, to some on the third, 
and so on to the seventh day. It secms almost incredi- 
ble to us, that people should be able to fast till this last- 
mentioned term; but Celsus assurcs us, that abstinence 
till the seventh day was enjoined even by the predcees- 
sors of Aselepiades. 

The next great revolution which lappencd in the 
medicinal art, was brought about by ‘Themison, the 
discipic ef Asclepiades, who lived not long before the 
time of Celsus, during the end of the reign of Augus- 
tus, or beginning of that of Tiberius. ‘he sect found- 
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ed by him was called methodic, because he endeavoured Methodic 


to find a method of rendering medieine more casy than S°¢t 


formerly. 


o 


e e oe, 
He maintained, that a knowledge of the causes of Themison. 


diseases was not necessary, provided we have a duc res 
gard to what diseases have in common and analogous to 
one another. fa eonsequence of this prineiple, he di- 
vided all diseases ‘into two, or at most three, kinds. 
The first included discases arising from stricture ; the 
seeond, those arising from relaxation; and the third, 
those of a mixed nature, or suel as partook both of 
strieture and relaxation. ' 

'Themison also asserted, that diseascs are sometimes 
acute, and sometimes chronical ; that for a certain time 
they inercase ; that at a ecrtain time they are at their 
height ; and that at last they were observed to dimi- 
nish. Aeute diseases, therefore, aeeording to him, 
must be treated in one way, and ehronical discascs in 
another; one method must be followed with such as are 
in their augmeniation, another with such as are at their 
height, and a third with such as are in their declen- 
sion. He asserted that the whole of medicine consisted 
in the observation of that small nnmber of rules which 
are founded upon things altogether evident. He said, 
that all uisorders, whatever their nature was, if includ- 
ed under any of the kinds above mentioned, ought to 
be treated precisely in the same way, in whatever ecoun- 
try and with whatever symptoms they liappen to arise. 
Upon these prineiples, he defined medicine to be.a me- 
thod of condueting to the knowledge of what diseases 
have in common with each other. 

Themison was ‘old when he laid the foundation of 
the methodie seet ; and it was only brought to perfee- 


re 38 
tion by Thessalus, who lived under the emperor Nero. ppessalus. 


Galen and Pliny aeeuse this physician of intolerable in- 
solenee and vanity, and report that he gave himself 
the air of despising all other physicians; and so intole- 
rable was his vanity, that he assumed the title of the 
congucror of physicians, which he caused to be put up- 
on his tomb in the Appian way. Never was moun- 


tebank (says Pliny) attended by a greater number of 
Coz spectators 
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dition; and if he is under any dread, endeavour to re-¢,, 
move it by encouraging discourse ; after which he may & 


spectators than Thessalus had generally about him; 
and this circumstance is the less to be wondered at, if 
we consider that he promised to teach the whole art of 
medicine in Jess than six months. In reality, the art 
might be learned much sooner if it comprehendcd no 
more than what the methodics thought necessary; for 
they cut off the explanation of the causes of diseases 
followed by the dogmatics; and substituted in the 
room of the laborious observations of the enipiries, in- 
dications drawn from the analogy of diseases, and the 
mutual resemblance they bear to caeh other. The 
most skilful of all the methodic seet, and he who put 
the last hand to it, was Soranus. He lived under 
the emperors ‘l'rajan and Adrian, and was a native of 
Ephesus. 

One of thc most celebrated medieal wntcrs of an- 
tiquity was Celsus, whom we have already had oc- 
casion to mention. Most writers agrce that he lived 
in the time of Tiberius, but his country is uncertain. 
It is even disputed whether or not le was a professed 
physician. Certain it is, however, that his books on 
medieine are the most valuable of all the ancients next 
to those of Hippoerates. From the latter, indeed, he 
has taken so mucli, as to aequire the name of the La- 
tin Hippocrates; but he has not attached himself to 
him so closely as to reject the assistance of other au- 
thors. In many particulars he has preferred Asele- 
piades. With lim he laughs at the critical days of 
ddippocrates, and ascribcs the invention of them to 
a foolish and superstitious attachment to the Pythago- 
rean doctrine of numbers. He also rejected the doc- 
trinc of Hippocrates with regard to venescetion, of which 
he made a much more general use; but did not take 
away so much blood at a time, thinking it much better 
to repeat the opcration than weaken the patient by too 
great an evacuation at once. He used eupping also 
jnuch more frequently, and differed from him with re- 
gard to purgatives. In the beginning of disorders, he 
said, the patients ought to endure hunger and thirst: 
but afterwards they were to be nourished with good 
aliments; of which, however, they were not to take 
too much, nor fill themselves suddenly, after having 
fasted long. He does not specify how long the pa- 
tient ought to practise abstinence ; but affirms, that in 
this particular it is neeessary to have a regard to the 
disease, the patient, the season, the climate, and other 
circumstances of a like nature. The signs drawn from 
the pulse he looked upon to be very precarious and un- 
certain. ‘ Some (says he) lay great stress upon the 
beating of the veins or the arteries; which is a deceit- 
ful circumstance, since that beating is slow or qnick, 
and varies very much, according to the age, sex, and 
constitution of the paticnt. It even sometimes happens 
that the pulse is weak and languid when the stomach is 
disordered, or in the beginning of a fever. On the 
contrary, the pulse is often high, and in a violent com- 
motion, when one has been exposed to the sun, or 
comes out of a bath, or from using excrcise 3 or when 
one is under the influence of anger, fear, or any other 
passion. Besides, the pulse is easily changed by the 
arrival of the physician, in consequence of the patient’s 
waxtety to know what judgment he will pass upon his 
casc. To prevent this, the physician must not feel the 
patient’s pulse on his first arrival: he must first sit down 
by him, assume a cheerful air, inform himself of bis con- 


examine the beating of the artery. This, nevertheless, 
does not hinder us from concluding, that if the sight 
of the physician alone can produce so remarkable a 
change in the pulse, a thousand other causes may pro- 
duec the same effect.” But although Celsus thought 
for himsclf, and in not a few particulars difleved from 
his predeccssors, yet in his wntings, which arc not on- 
ly still preserved, but have gone through almost innv- 
merable cditions, wc have a compendious view of the 
practice of almost all his predccessors; and he treats 
of the healing art in all its branches, whether per- 
formed manz, victu, vel medicamcntis. His wiitings, 
therefore, will naturally be consulted by cvery one 
who wishes cither to becomc aequainted with the 
practice of the ancients prior to the fall of the Roman 
empirc, or to rcad medical Latin in its greatest pu- 
rity. 


the emperor Adrian, lived the celebrated Galen, a na- 
tive of Pergamus, whosc name makes such a conspicu- 
ous figure in the history of physic. At this time the 
dogmatic, empiric, methodic, and other sects, had 
each their abettors. The methodics were held im 
great esteem, and looked upon to be superior to the 
dogmatics, who were strangely divided among them- 
selves, some of them following Hippocrates, others 
Erasistratus, and others Asclepiades. ‘The empiics 
made the least considcrable figure of any. Galen un- 
dertook the reformation of medicine, and restored 
dogmatism. He scems to have been of that sect 
which was called eclectic, from their choosing out of 


different authors what they esteemed good in them, 


without being particularly attached to any one more 
than the rest. This declaration he indeed sets out 


with; but, notwithstanding this, he follows Hippocrates. 


much more than any othcr, or rather follows nobody 
else but him. Though before his time several pbysi- 
cians had commented on the works of Hippocrates, yet 
Galen pretends that none of them had understood his 
meaning. His first attempt, therefore, was to explaim 
the works of Hippocrates ; with which vicw he wrote 
a great deal, and after this set about composing a sys- 
tem o: his own. 


one which teaches to preserve health and cure diseases. 
In another book, however, he proposes the following 
definition: ‘* Medicine (says he) is a science which, 
teaches what is sound, and what is not so; and what 
is of an indifferent nature, or holds a medium between. 
what is sound and what is the reverse.””? He affirmed, 
that there are three things which constitute the object. 
of medicine, and which the physician ought to consider: 
as sound, as not sound, or of a neutral and indiflerent 
naiure. These are the body itself, the signs, and the 
causes. He esteems the human body sound, when it 18. 
in a good state or habit with regard to. the simple parts 
of which it is composed, and when besides there is 
just proportion betwecn the organs formed of these sim- 
ple parts. On the contrary, the body is reckoned to 
be unsound, when it recedes from this state, and the 
just proportion above mentioned. It is in a state of. 
neutrality or indifference, when it is in a medium be- 
tween soundness and its opposite state. The salutary 

signs 


In one of his books entitled, “ Of 
the cstablishment of medicine,” he defines the art to be 
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signs are such as indicate present health, and prognosti- 


J——/ cate that the man may remain in that state for some 


time to come. ‘Thic insalubrious signs, on the contrary, 
indicate a present disordcr, or lay a foundation for sus- 
pecting the approach of one. ‘The neutral signs, or 
such as are of an indiflercnt nature, denote ncither 
health nor indisposition, either for the present, or for 
the time to comc. In like manner he spcaks of causes 
salutary, unsalutary, and indiffercnt. 

These three dispositions of the human body, that is, 
soundness, its reverse, and a neutral state, comprehend 
all the diflerences between health and disorder or in- 
disposition : and cach of these thrce states or disposi- 
tions has a certain extent peculiar to itself. A seund 
habit of body, according to the definition of it already 
given, 1s very rare, and perhaps never to be met with ; 
but this does not hinder us to suppose such a model for 
regulating our jndgment with respect to differcut con- 
stitutions. On this principle Galen cstablishes cight 
other prinetpal constitutions, all of which differ more 
or less from the perfect model above mentioned. The 
four first arc such as have one of the four qualities of 
hot, cold, moist, or dry, prevailing im too great a 
degree ; and accordingly receive thcir denomination 
from that quality which prevails over the rest. The 
four other species of constitutions receive their deno- 
minations from a combination of the above meutioned ; 
so that, according to his definition, there may be a hot 
and dry, a hot and moist, a cold and moist, and a 
cold and dry, constitution. Bcsides these differences, 
there are certain others which result from occult and 
latent causes, and which, by Galen, are said to arisc 
from an zdvosyncrasy of constitution. It is owing to this 
idiosyncrasy that some have an aversion to one kind 
of aliment and some to another; that some cannot en- 
dure particular smells, &c. But though these cight last- 
mentioned constitutions fall short of the pcrfeetion of 
the first, it does not thence follow, that those to whom 
they belong are to be classed among the valctudinary 
and diseascd. A disease only begins when the devia- 
tion becomes so great as to hinder the due action of 
some parts. 

Galen describes at great length the signs of a good 
or bad constitution, as well as those of what he calls a 
neutral habit. ‘These signs are drawn from the oripi- 
nal qualities of cold, hot, moist, and dry, and from 
their just proportion or disproportion with respeet to 
the bulk, figurc, and situation, of the organical parts. 
With Hippocrates he establishes three principles of an 
animal body; the parts, the humours, and the spirits. 
By the parts he properly meant no more than the so- 
lid parts; and these he divided into similar and orga- 
nieal. Like Hippocrates, he also aeknowledged four 
humours; the blood, the phlegm, the yellow bile and 
black bile. He established thrce different kinds of 
spirits; the natural, the vital, and the animal. The 
first of these are, according to him, nothing else but 
a subtle vapour arising from the blood, which draws its 
origin from the liver, the organ or instrument of san- 
guifieation. Aftcr these spirits are conveyed to the 
heart, they, in conjunction with the air we draw into 
the lungs, become the matter of the second species, 
that is, of the vital spirits, which arc again changed 
into those of the animal kind in the brain. He sup- 
posed that these three species of spirits served as instru- 
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ments to three kinds of faculties, which reside in the Galen. 
respective parts where thesc faculties are formed. The —~.——~ 


natural faculty is the first of these, which he placed in 
the liver, and imagined to preside over the nutrition, 
growth, and generation, of the animal. The vital fa- 
culty he lodged in the heart, and supposed that Ly 
means of the arteries it communicated warmth and Jife 
to all the body. The animal faculty, the noblest of 
all the threc, and with which the reasoning or go- 
verning faculty was joincd, according to him, has its 
seat in the brain; and, by means of thc nerves, dis- 
tributes a power of motion and sensation to all the 
parts, and presides over all the other faculties. ‘The 
original source or principle of motion in all these fa- 
culties, Galcn, as well as Hipvoerates, defines to he 
Nature. 

Upon these principles Galen defined a disease to be 
such a preternatural disposition cr affection ef the 
parts of the body, as primarily, and of itsclf, hinders 
their natural and proper action.” He established three 
principal kinds of discases: the first relates to the si- 
nular parts; the sccond, to the organical; and the 
third is common to both these parts. The first kind 
of discases consists in the intemperature of the similar 
parts 5 and this is divided into an intemperature zw7th- 
out matter, and an intemperature wth matter. The 
first discovers itsclf when a part has more or less heat 


or cold than it ought to have, without that change of 


quality in the part being supported and maintained by 
any matter. Thus, for instance, a person’s head may 
be overheated and indisposcd by being exposed to the 
heat of the sun, without that heat being maintained by 
the continuance or congestion of any hot humour in 
the part. The second sort of intemperaturc is when 
any part is not only rendered hot or cold, but also fil- 
led with a hot or cold humour, which arc the eauses 
of the heat or cold felt in the part. Galen also ac- 
knowlcdged a simple intemperature : that is, when one 
of the original qualities, such as leat or cold, excceds 
the natural standard alone and separatcly ; and a com- 
pound intemperaturc, when two qualities are joincd to- 
gether, such as heat and dryness, or coldness and hu- 
mnidity. Ec also cstablished an equal and unequal tem- 
perature. The former is that which is equally in all 
the body, or in any particular part of it, and which 
creates no pain, because it is become habitual, such as 
dryness in the hectic constitution. The latter is distin- 
guished from the former, in that it does not cqually 
subsist in the whole of the body, or in the whole of a 
part. Of this kind of intempcrature we have ex- 
amples in certain fevers, where heat and cold, equally, 
and almost at the same time, attack the same part; or 
in other fevers which render the surface of the body 
cold as ice, while the internal parts burn with heat > 
or, lastly, in cases where the stomach is cold and the 
liver hot. 

The second kind of disorders, relating to the orgas 
nical parts, results from irregularities of these parts, 
with respect to the number, bulk, figure, situation, &ce 
as whien one lias six fingers, or only four ; when one has 
any part larger or smaller than it ought to be, &e. 
The third kind, which is common both to the similar 
ak the organical parts, is a solution of continuity, 
which happens when any similar or compound part is 


cut, bruised, or corroded. 
Cc2 Like 


MEDICINE. Histor 


Like Hippocrates, Galen distinguished diseases into 


yee? acute and chronical; and, with respeet to their nature 


and genius, into benign and malignant ; also into epi- 
demie, endemic, and sporadic. 

After having distinguished the kinds of diseases, Ga- 
len comes to explain their eauses ; whieh he divides into 
external and internal. The external eauscs of diseases, 
aceording to him, are six things, which eontribute to 
the preservation of health when they are well disposed 
and properly used, but produce a eontrary effeet when 
they are imprudently uscd or ill disposed. ‘hese six 
things are, the air, aliments and drink, motion and 
rest, sleeping and watching, retention and exeretion, 
and lastly the passions. All these are called the pro- 
catarctic or beginning causcs, because they put in mo- 
tion the internal eauses ; whieh are of two kinds, tlie 
antecedent and the conjunct. The former is diseover- 
ed only by reasoning ; and consists for the most part 
in a peecancy of the humours, either by plenitude 
or eacochymy, i. e. a bad state of them. When the 
humours are in too large a quantity, it 1s called a 
plethora ; but we must observe, that this word equally 
denotes too large a quantity of all the humours to- 
gether, or a redundance of one particular humour 
whieh prevails over the rest. According to these prin- 
ciples, there may be a sanguine, a bilious, a pituitous, 
or a melancholy plenitude: but there is this difference 
between the sanguine and the threc other plenitudcs, 
that the blood, which is the matter of the former, may 
far surpass the rest: whereas, if any of the three last- 
mentioned ones do so, the case is no longer ealled plenz- 
tude, but cacochymia ; beeause these humours, abound- 
ing more than they ought, ecorrept the blocd. The 
causes he also divides into such as are manifest and evi- 
dent, and such as are latent and obseurc. ‘Lhe first are 
such as spontaneously come under the cognizanee of 
our senses when they act or produce thcir efleets: the 
seeond are not of themselves perceptible, but may he 
discovered by reasoning: the third sort, i. e. such as 
he calls occult or concealed, eannot be diseovered at all. 
Among this last he places the cause of the hydro- 
phobia. 

He next proceeds to consider the symptoms of dis- 
eases. A symptom he defines to be ** a pretcrnatural 
affeetion depending upon a disease, or which follows it 
as a shadow does a body.” He acknowledged three 
kinds of symptoms: the first and most considerable of 
these consisted in the aetion of the parts being injured 
or hindered ; the seeond in a change of the quality of 
the parts, the actions in the mean time remaining 
eutire: the third related to defects in point of excre- 
tion and retention. 

After having treated of symptoms, Galen treats of 
the szgzs of diseascs. ‘These are divided into déa- 
gnostic and prognostic. The first are so called beeause 
they enable us to know diseascs, and distinguish them 
from each cther. They are of two sorts, pathognomonic 
or adjunct. 'The first are peculiar to every disease, 
make kriown its precise species, and always aceom- 
‘pany it, so that they begin and end with it. ‘The 
sceond are common to several diseases, and only serve 
to point out the difference betwecn diseases of the 
same species. Ina pleurisy, for instance, the patho- 
gnomoniec signs arc a cough, a difficulty of breathing, a 
pain of the side, and a continued fever; the adjunct 


sons aflected get out of their houses in the night-time, 


the sepalehres of the dead till day-break. You may 


signs are the various sorts of matter cxpectorated, Qriy., 
which is sometimes bloody, sometimes bilious, &6.-— ee 
The diagnostic signs were drawn from the defective 
or disordered disposition of the parts, or from the 
diseascs themselves ; seeondly, from the causes of dis- 
eases ; thirdly, from their symptoms; and lastly, from 
the particular dispositions of each body, from things 
which prove prejudicial and those that do service, 
and from epidemical diseases.—The prognostic signs 
he gathered from the species, virulence, and peculiar 
genius of the diseasc :- but as we have already spoken go 
largely coneerning the prognosties of Hippoerates, it 
is superfluous to be partieular on those of Galen.— 
His method of cure differed little from that of Hip- 
pocrates: but from the specimen already given of 
Galen’s method of teaehing the medical art, it is evi- 
dent that his system was little else than a collection of 
speculations, distinctions, and reasonings ; whereas that 
of Hippocrates was founded immediately upon facts, 
which he had either observed himself, or had learned 
from the observation of others. 

The system of Galen, however, notwithstanding its 
defeets and absurdities, remaimed almost uncontradicted 
for a very long period. Indeed it may be consider- 
ed as having been the prevailing system till the inun- 
dation of the Goths and Vandals put an almost entire 
stop to the eultivation of Ietters in Europe. But du- 
ring the general prevalence of the system of Galen, 
there appeared some writers to whom medicine was in- 
debted for improvements, at least in eertain particulars. 
Among the most distinguished of these we may mention 
Oribasius, A‘tius, Alexander, and Paulus. i 

Oribasius flourished about the year 360, and was Oriba 
physician to the emperor Julian. Ue speaks very 
fully of the effects of blecding by way of scarification, 
a thing little taken notiee of by former writcrs ; from 
his own experienee he assurcs us that he had found it 
suecessful in a suppression of the menses, defluxions 
of the cyes, headach, and straitness of breathing even 
when the person was extremely old. He tells his own 
case particularly, when the plague raged in Asia and 
he himself was taken ill. On the seeond day he scari- 
fied his leg, and took away two pounds of blood; by 
which means he entirely recovered, as did several 
others who used it. In this author also we find the 
first deseription of a surprising and terrible distemper, 
which he termed Avxeyvégswxe, a specics of melancholy 
aud madness, whieh he deseribes thus. ‘ The per- 


and mn every thing imitate wolves, and wander among 


know them by these symptoms: Their looks are pale ; 
their eyes heavy, hollow, dry, without the least mois- 
ture of a tear; their tongue exeeedingly parched and 
dry, no spittle in their mouth, extreme thirst ; their 
legs, from the falls and the bruises they receive, full 
of ineurable sores and ulcers.” 4 
fEtius lived very near the cnd of the fifth, or in the #tiv 
beginning of the sixth century. Many passages in 
his writings serve to shew us how mueh the actual and 
potential cautery were used by the physicians of that 
age. In a palsy, he says, that he should not at all 
hesitate to make an eschar cither way, and this in se- 
veral plaees ; one in the nape, where the spinal mar- 
rew takes its rise, twe on cach side of it; three or 
| | four 


tory: 


funder four on the top cf the head, one just in the middle, 
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Ul,— and three others round it. He adds, that in this case, 


if the ulecrs continue running a considerable time, he 
should not doubt of a perfeet reeovery. He is still 
more particular when he comes to order this appliea- 
tion for an inveterate asthma, after ail other remedies 
have been tried in vain. Que, he says, should be made 
on cach side near the middle of the joining of the cla- 
vicle, taking earc net to touch the wind-pipe: two 
other little ones are then to bc made near the carotids 
under the ehin, one on eael side, so that the canstic 
may penetrate no further than the skin: two others 
under the breasts, between the third and fourth ribs ; 
and again, two more baekwards towards the fifth and 
sixth ribs. Besides these there ought to be one in the 
middle of the thorax, near the beginning of the xiphoid 
eartilage, over the orifiee of the stomach ; one on cach 
side between the eighth and ninthribs 3 and three others 
in the back, one in the middle, and the two others just 
helow it, on cach side of the vertebra. Those below 
the neek ought to be pretty large, not very superficial, 
not very Ccep: and all these uleers should be kept open 
for a very long time. 

fEtius takes notiee of the worms bred in diflerent 
parts of the body, called dracuncult, which were un- 
known to Galen. He seems also to be the first Greek 
writer among the Christians, who gives us any speci- 
men of medicinal spells and eharms 3; such as that of 
a finger of St Blasius tor removing a bone which sticks 
in the throat, and another in relation to a fistula. 
He gives a remedy for the gout, which he ealls the 
grand drier ; the patient is to use it for a whole year, 
and observe the following diet cach month, ‘ In 
September, he must eat and drink milk: Iu October 
he must eat garlie; in November, abstain frem ba- 
thing; in December, he must eat no eabbage ; in Ja- 
nuary, he is to take a glass of pure wine in the morn- 
ing; in February, to eat no: beef; in March, to mix 
sweet things both in eatables and drinkables ; in April, 
not to eat horse-radish, nor in Mayt he fish called poly- 
pus; in June, he is to drink cold water in a morning ; 
in July, to avoid venery ; and lastly, in Angust, to eat 
no mallows.’’ ‘This may sufheiently show the quaekery. 
of those times, and how superstition was beginning to 
mix itself with the art. 

Alexander, who flourished in the rcign of Justinian, 
18 @ more original author than either of the two for- 
mer. Efe confines himsclf directly to the deseribing 
the signs of diseases, and the methods ef eure, with- 
out meddling with anatomy, the materia medica, or 
surgery, as all the rest did. He employs a whole 
hook in treating of the gout. One method he takes 
of relieving this disease is by purging; and in most of 
the purges he reeemmends hermodactyls, of whieh he 
has a great opinion. In a causus, or burning fever, 
where the bile is predominant, the matter fit for eva- 
cuation, and the fever not violent, he prefers purging 
to bleeding, and says that he has often ordered purging 
im acute fevers with surprising suecess. In the causus 
also, if a syneope happens from erude and redundant 
humours, he recommends bleeding. Ina syneope suc- 
ceeding the suppression of any usual evacuation, he re- 
commends bleeding, with frictions. ‘The diagnostics 
upon which he founds this practice are the following : 
viz. a face paler and more swelled than. usual, a bleated 
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habit of body, with a small slugeish pulse, having long Arabian 


intervals between the strokes. 
more in quartan fevers, he recommends vomits above 
all other remedies, and affirms that by this remedy 
alone he has eured the most inveterate quartans. Ou 
the bulimus, or canine appetite, he makes a new ob- 
servation, viz. that it is sometimes caused by worms. 
W{c mentions the case of a woman who laboured under 
tlis ravenous appetite, and had a perpetual gnawing at 
her stomach and pain in her head: after taking Avera 
she voided a worm above a dozen of eubits long, and 
was entirely cured of her complaints.—He is also the 
first author who takes netice of rhubarb; which he re- 
eommends in a weakness of the liver and in dysentery. 
—Alexander is recommended by Dr Freind as one of 
the best practical writers among the ancients, and well 
worthy the perusal of any modern. 
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Paulus was born in the island /Egina, and lived in Paulus. 


the 7th century. He transcribes a great deal from 
Alexander and other physicians. His deseriptions are. 
short and aeeurate. He treats particularly of women’s 
disorders ; and seems to be the first instance upon record 
of a professed man-midwife, for so he was ealled by the 
Arabians: and aecordingly he begins his beok with 
the disorders ineident to pregnant women. He trexts 
also very fully of surgery, and gives some directions, 


aceording to Dr Freind, not to be found in the more - 


ancient writers. 


- 4 
After the downfal of the Roman empire, and when Arabian 
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the inundation of Goths and Vandals had almost physiciams 


eomplctely exterminated literature of every kind in 
Europe, medicine, though a practical art, shared the 
same fate with more abstraet sciences. Learning in 
general, banished from the seat of arms, took refuge. 
among the eastern nations, where the arts. of peace 
still continued to-be eultivated. ‘To the Arabian phy- 
sicians, as they have been called, we are indebted both 
for the preservation of medical seience, as it subsisted 
among the Greeks and Romans, and likewise tor the 
deseription of some new-diseases, particularly the small!- 
pox. Among the most eminent of the Arabians, we 
may mention Rhases, Avieenna, Albueasis, and Aven- 
zoar. But of their writings it would be tedious, and 
is unnecessary, to give any particular aecount.—They 
were for the most part, indeed, only eopiers of the 
Greeks. We arc, however, indebted to theny for some 
improvements. [hey were the first who introduced 
chemical remedies, though of these they used but few, 
nor did they make any considerable progress in the 
ehemical art. 
by them, nor did surgery reeeive any advancement till 
the time of Albucasis, who lived probably in the 12th 
century. They added a great deal to botany and the 
materia medica, by the introduction of new drugs, of 
the aromatic -kind especially, from the cast, many of 
which are of eonsiderable use. They also found out 
the way of making sugar ; and by help of that, syrups; 
which to new materials are of great use in mixing up 
compound medicines. 

With regard'to their practice, m some few particu- 
lars they deviated from the Greeks. “Their purging 
inedicines were mueh milder than those formerly in 
use 3 and even when they did preseribe the old ones, 
they gave them in a much less dose than the Greek and 
Roman physicians.. The same reflection may be made. 

concerning 


Anatomy was not in the least improved — 
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Arabian concerning theit manner of bleeding, which was never 
Physicians. to that excessive degree practised by the Greeks. They 
== deviated from Hippocrates, however, in one very trivial 
circumstance, whieh produced a violent controversy. 
The question was, Whether blood in a pleurisy ought 
to he drawn from the arm of the affected side or the 
opposite? Hippocrates had directed it to be drawn 
from the arm of the affected side; but the Arabians, 
following some other ancient physicians, ordered it to 
be drawn from the opposite one. Such was the igno- 
rance of those ages, that the university of Salamanca 
in Spain made a decree, that no onc should dare to let 
blood but in the contrary arm; and endeavoured to 
procure an edict from the emperor Charles V. to second 
i£3 alleging that the other method was of no less per- 
nicious consequence to medicine, than Luther’s heresy 
had been to religion. 

In consequence of the gencral decay of learning in 
the western parts of the world, the Greek writers were 
entirely neglected, because nobody could read the lan- 
guage; and the Arabians, though principally copiers 
from them, enjoyed all the reputation that was due to 
the others. ‘The Arabian physic was introduced into 
Europe very carly, with the most extravagant ap- 
plause: and not only this, but other branches of their 
learning, came into repute in the west ; insomuch thiat 
in the 13th century, the studies of natural philosophy 
and the liberal arts were called the studies of the Sara- 
cens. 'This was owing partly to the crusades under- 
taken against them hy the European princes ; and 
partly to the settlement of the Moors in Spain, and 
48 the intercourse they and other Arabians had with the 
College of Italians. For, long before the time of the crusades, 
Salernum. probably in the middle of the 7th century, there were 
Hebrew, Arabic, and Latin professors of physic settled 
at Salernum: which place soon grew into such credit, 
that Charles the Great thought proper to found a 
college there in the year 802; the only one at that 
time in Europe. Constantine the African flourished 
there towards the latter end of the 11th century. He 
was a native of Carthage ; but travelled into the cast, 
and spent 30 years in Babylon and Bagdad, by which 
means he became master of the oriental languages and 
learning. He returned to Carthage; but being in- 
formed of an attempt against his life, made his escape 
into Apulia, where he was recommended to Robert 
Guiscard, created in 1060 duke of that country, who 
made him his secretary. Ste was reputed to be very 
well versed in the Greek, as well as in the eastern 
tongues; and seems to have been the first who intro- 
duced cither the Greek or Arabian pliysic into Italy. 
Fiis works, however, contain nothing that is new, or 
material ; though he was then accounted a very learn- 
ed man. 

State of From this time to the end of the rsth and begin- 
medicine ning of the 16th century, the history of pliysic fur- 
in the rsth nishes us with no interesting particulars. This period, 
and 16th however, 'is famous for the introduction of chemistry 


Constan- 
‘tine. 


§9 


centuries. into medicine, and the description of three new dis- 
tempers, the sweating sickness, the venereal disease, 

, _ and the scurvy. The sweating sickness began in 1485 
—_— in the army of Henry VII. upon his landing at Mil- 
sickness in ford-haven, and spread itself at London, from the 21st 
England. of September to the end of October. It returned there 


five times, and alwaygy.in summer ; first in 1495, then 
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‘time ; for, if stopped, it was dangerous or fatal. 
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in 1506, afterwards in 1517, when it was so violent yfoq. 
that it killed many in the space of three hours, so that ==; 
numbers of the nobility died, and of the commonalty 
in several towns often the one-half perished. It ap- 
peared the fourth time in 1528, and then proved mor- 
tal in six hours; many of the courtiers died of it, and 
Henry VIII. himself was in danger. In 1529, and 
only then, it infested the Netherlands and Germany, 
in which last country it did much mischief. The last 
return of it was inig51, and in Westminster it carried 
off 120 inaday. Dr Caius describes it as a pestilent 
contagions fever, of the duration of one natural day ; 
the sweat he reckoned to be only a natural symptom, 
or crisis of the distemper. It first affected some par- 
ticular part, attended with mward het and burning, 
unguenchable thirst, restlessness, sickness at stomach, 
but seldom vomiting, headach, delirium, then faint- 
ness, and excessive drowsiness. The pulse was quick 
and vehement, and the breath short and laborious.—- 
Children, poor and old people, were rarcly subject to it. 
Of others, scarce any escaped the attack, and most of 
them died. Even by travelling into France or Flan- 
ders they did not escape ; and what is still more strange, 
the Scots were said not to be affected; abroad the 
English only were seized, and forcigners in England 
were free. At first the physicians were much puzzled 
how to treat this disease. The only cure they ever 
found, however, was to carry on the sweat for a long 
The 
way, thereforc, was for the patient to lie still, and not 
expose himself to cold. If nature was not strong 
enough to force out the sweat, it was necessary to as- 
sist her by art, with clothes, winc, &c. The violence 
of the distemper was over in 15 hours; but there was 
no security for the patient till 24 were passed. In 
some strong constitutions there was a necessity to re- 
peat the sweating, even to 12 times. The removing 
out of bed was attended with great danger; some 
who had not sweated cnough fell into very bad fevers.— 
No flesh-meat was to be allowed in all the time of the 
distemper ; nor drink for the first five hours. In the 
seventh, the distemper increased ; in the ninth the de- 
lirium came on, and sleep was by all means to be avoid- 
ed. However terrible this distemper appeared at first, 
it seldom proved obstinate, if treated in the above-men- 
tioncd manner. , 
In the beginning of the 16th century, the famous Parabt 
chemist Paracelsus introduced a new system into me- ) 
dicine, founded on the principles of chemistry. The 
Galenical system had prevailed till his time; but the 
practice had greatly degenerated, and was become quite 
trifling and frivolous. The physicians in genera] reject- 
ed the use of opium, mercury, and other efficacious re- 
medies. Paracelsus, who made use of these, had 
therefore greatly the advantage over them; and now 
all things relating to medicine were explained on ima- 
ginary chemical principles. It will easily be conceived 
that. a practice founded in this manner could be no 
other than the most.dangerous quackery. At this 
timc, however, it was necessary; for now a new dis- 
ease overran the world, and threatened greater de- 
struction than almost all the old ones put together, 
both by the violence of its symptoms, and its baffling 
the most powerful remedies at that time known.—This 
was the venereal disease, which is supposed to have been | 
imported. 
. 
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i imported from thc West Indies by the companions of 


53 ance was at the siege of Naples in 1494, from whence 
Aparance t+ was soon after propagated through Europe, Asia, 
aes and Africa. ‘The symptoms with which it made the 
attack at that timc were exceedingly violent, much 
more so than they are at present; and consequcntly 
were utterly unconqucrable by the Galenists. The 
quacks and chemists, who boldly ventured on mer- 
cury, though they no doubt destroyed numbcrs by 
their excessive use of it, yet showed that a remedy for 
this terrible distemper was at last found out, and that 
a proper method of treating it might soon be fallen 
upon. Shortly after, the West Indian specific, gnaia- 
cum, was discovered: the materia medica was enriched 
with that and many othcr valuable medicines, both 
from the East and West Indies: which contributed 
considerably to the improvement of the practice of 
physic. At this period, as sea voyages of considerable 
duration were more frequent, the scurvy became a 
more common distemper, and was of course more ac- 
curately described. But probably, from supposed ana- 
logy to the contagions which at that time were new in 
Lurope, very crroncous ideas werc entertained with re- 
gard to its being of an infectious nature: And it is not 
impossible, that from its being attended also with ulcers, 
it was on some occasious confounded with syphilitic 
| complaints. 

a of the revival of learning, which now took place 
mine inthroughout Europe, the appearancc of these new dis- 
ti 7th tempers, and thc natural fondness of mankind for 
, © novelty, contributed greatly to promote the advance- 
"ment of medicine as well as other sciences. While 
at the same time, the introduction of the art of print- 
ing rendered the communication of ncw opinions as 
well as new practices so easy a mattcr, that to cnume- 
rate even the names of those who have been justly ren- 
dered eminent for medical knowicdge would be a very 
tedious task. It was not, however, till 1628 that Dr 
William Harvey of London demonstrated and commu- 
nieated to the publie one of the most important dis- 
§  e€overies respecting the animal economy, the circula- 
tion of the blood. This discovery, more effectually 
than any reasoning, overturned all the systems which 
had subsisted prior to that time. It may justly be rec- 
Koned the most important discovery that has hitherto 
been made in the healing art: for there can be no 
doubt that it puts the explanation of the phcnomena 
of the animal body, both in a state of health and dis- 
ease, on a more solid and rational footing than for- 
metly, It has not, however, prevented the rise of 
Humerous fanciful and absurd systems. Thesc, though 
fashionable for a short timc, and strenuously. supported 
by blind adherents, have yet in no long period fallen 
into deserved contempt. And notwithstanding the 
abilities and industry of Stahl, Hoffman, Bocrhaave, 


J--—— Christopher Columbus. Its first remarkable appear- 
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~ WHILE the functions. of living animals, but par- 
tcularly of tlic human species, are very numerous, the 
accounts given of these both in a state of health and dis- 
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and Cullen, we may confidently venture to assert that Moderns. 
no general system has yet been proposed whicl: is not —\~—— 
liable to innumerable and unsurmountable objections. 
Very great progress las indeed been made in explain- 
ing the philosoplry of the human body, from ascer- 
taining by decisive cxperiment the influence of the cir- 
culating, the nervous, and the lymphatic systems in 
the animal* cconomy. But every attempt hitherto 
made to establish any general theory in medicine, that. 
is, to conduct the cure of every disease on a few gene-. 
ral principles, has equally deviated from truth with 
those of Hippocrates and Galen; and has equally 
tended to mislead those who have adopted it. Many 
systems of our own days, such for example as that of, 
Brown, though adopted with cnthusiasm by the young 
and inexpericnced, have evidently been attended with 
the most pernicious consequences in practice. Indeed 
we may with confidence venture to assert, that from 
the very nature of the subject itself, medicine docs not 
admit of such simplicity. No one can deny that the 
hnman body consists of a very great number of diffei- 
ent parts, both solids and fluids. It is, however, 
equally certain, that each of these is from many difler- 
cnt causes liable to deviations from the sound state. 
And although some slight changes may take place 
without what can be called a morbid affection, yet 
we well know, that every change taking place to a 
certain degree in any one part will necessarily and 
unavoidably produce an affection of the whole. Hence 
we may without hesitation veuture to affirm, that every 
general theory which can be proposed, attempting 
to explain the phenomena, and conduct the cure of 
all diseases on a few general principles, though for 
some time it may have strenuous advocates, will yet 
in the end be found to be both ill-grounded and _ per-. 
nicious. 

The art of medicine has been much more nsefully. 
improved by careful attention to the history, theory, 
and practice of particular discascs, and by endeavour- 
ing to ascertain from cautious observation the symp- 
toms by which they arc to be distinguished, the causes 
by which they are induced, and the means by whicli 
they are to be prevented, alleviated, or cured. On. 
this footing, thereforc, we shall endeavour to give a. 
brief account of at least the most important affections to 
which the human body is subjected, deliveriug what ap- 
pear to us to be the best established facts and observa- 
tions respecting cach. 

But before entering on the consideration of parti- 
cular diseases, or what lias commonly been styled the 
praeticc of medicine, it 1s uecessary to give a gene-. 
ral vicw of the most important functions of the animal 
body, and of the chief morbid affcctions to which they 
are subjected ; a branch which has usually been. named, 
the Lheory or Institutions of Medicine.. 


Tueory of Mepicing, or an Account of the Principal Functions of the 
Animal Body. 


ease are very various. Without, therefore, pretending. 
to enumerate the contradictory opinions of different au- 
thors, we shall here present the reader with a view of this. 

subject, 
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Wunetions subject, ehicfy-extracted from the Conspectus Medicine 
of the Body. T'heoretice of Dr James Gregory, who has collected 
homme! from other writers the opimions at present most gene- 
rally adopted. 
Sek Pe i, ‘ike work, which was first published in 1780, 
the fune- ‘and afterwards reprinted under an enlarged form 1 
tionsintoa~482, Dr Gregory introduces ‘his subject by obser- 
eatin, Vital, ae that some functions of the human body relate 
und natu- alle . re 
vel, ‘to itself only, and others to external things. ‘To ‘the 
latter class belong those which by physicians are call- 
ed the animal functions ; to which are to be referred all 
our senses, as well as the power of voluntary motion, 
by which we become acquainted with the universe, 
and enjoy this carth. Among the functions: which 
relate to the body, some have been named veta/, such 
as the circulation of the blood and respiration 3 ‘be- 
cause, without the constant continuance of these’ life 
cannot subsist; others, intended for repairmg the waste 
of the system, have been termed the zatural func- 
tions : for by the constant attrition of the solids and the 
evaporation of the fluid parts of the body, we stand in 
treed of nourishment to supply the waste; after which 
the putrid and cxcrementitious parts must be thrown 
out by the proper passages. ‘The digestion of the food, 
secretion of the humours, and excretion of the putrid 
parts of the food, are referred to this class; which, 
though necessary to life, may yet be interrupted for 
a considerable time without danger. ‘his division of 
the functions into animal, vital, and natural, is of very 
ancient datc, and is perhaps one of the best that has yet 
sy  been-proposed. 
Histinetion A disease takes place, When the body has so far de- 
of diseases clined from 2 sound state, that its functions are cither 
ae —“ “ quite impeded, or perfortned with difficulty. A  dis- 
pound. ease therefore may happen to any part of the body cither 
solid or fluid, or to any one of the functions: and those 
nay occur either singly, or scveral of them may be 
diseased at the same time; whence the distinction of 
diseases into szmple and compound. 

“We have. examples of the most simple kinds of 
diseases, jn the rupturc or other injury of any of the 
corpereal organs, by which means “they become less 
fit for performing their offices ; or,. though the organs 
themselves should remain sound, if the solids or fluids 
have degenerated from a healthy state; or if, having 
lost their proper qualities, they nave acquired ‘others 
of a ditlerent, perhaps of a noxious nature ; or, lastly, 
if the moving -powers shall become too weak or too 
strong, or direct their force in a way contrary to what 

53 nature requires. Toe 
‘Symptoins. ‘The most simple diseases arc either productive of 
others, or of symptoms, by which alone they become 
known to us. ° Every thing in which a sick. person 
is observed to differ from one in health is called a 
symptom ; and the most remerkable of these symptonis, 
which most commonly appear, define and constitute the 
disease. 

The causes.of. diseases are various; often obseurc, 
and some times totally unknown. The most full and 
perfeet proximate cause is that which, when pre- 
sent, produces a discase, when taken away removes 
it, and when changed, changes it-—There are also 
remote causes, which plrysicians have been accustomed 
to divide inte the predisponent and exciting ones. ‘The 
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Predispo- 
ment cause. 


from within or without. 


the very constitution of the animal machine 5 and disee! 


naturally produce a discased offspring. Some of these 


CINE. The 
former are those which only render the bedy fit for a Gay 
disease, or. which put it into such a state that it will Dise! 
readily receive one. ‘The exciting cause 1s that which 
immediately produces the disease in a bedy already dis- 
posed to receive it. 4 

‘Jhe predisponent cause is always inlcrent m_ the Pye! 
body itsclf, though perhaps it originally came from cause! 
without 5 thas heat or cold, .a very sparing or a. very 
luxurious dict, and many other particulars, nray operate 
as causes Uf predisposition, inducing plethora, inanition, 
or the like. But the exciting cause may cither come 


From the combined action of the, predisponent and 
exciting causes comes the proaimate cause, which net- 
ther of the two taken singly is often able to produce.— _—¢ 
A body predisposed to discase. therefore has already Proxik 
declined somewhat from a state of perfect health, al-“™* 
though nene of its functions are impeded in such a man- 
ner that we can truly say the person is diseased. Yet 
sometimes the predisponent cause, by continuing long, 
may arrive at such a height, that it alone, without the 
addition of any exciting causc, may produce a real dis- 
easc.—The cxciting catise also, though it should not 
be able immediately to bring on a disease; yet if it 
continucs long, will by degrees destroy the strongest 
constitution, and render. it liable to varions diseases 5 
because it cither produccs a predisponent cause, or 1s 
converted into it, so that the same thing may sometimes 
be an exciting cause, sometimes a predisponent one, or 
rather a cause of predisposition ; of which the incle- 
mencics of the weather, sloth, luxury, &c. are cx- 
atnvles. 

Diseases, however, seem to have their origin from qyerdir 


hence many disexses are common to every bedy when 
a proper exciting cause occurs, though some pcople 
are much more liable to certain diseases than others. 
Some are hereditary ; for as healthy parents natural- 
ly produce healthy children, so diseased parents as 


diseases appear in the earlicst infancy; others cceur 
equally at ail aes; nor are there wanting some 
Which lurk unsuspected even tothe latest old age, at 
last breaking out with the utmost violence. Some dis- 
eases arc born with us even though they have no pro- 
per foundation in our constitution, as when a foetus re- 
ceives some hurt ‘by an injury-done to the mother; while 
others, neither born with us nor having any foundation 
in the constitution, are suckled in with the nurse’s 
milk. Many discases accompany the different stages of Disc’ 
life; and henec some are proper to infancy, youth, and #™ 
old age. Some also are proper to cach of the sexes :*” 
especially the female sex, proceeding, no doubt, from 
the general constitution of the body, but particularly 
from the state of the parts subservient to generation. 
Hence the diseases peculiar to virgins, to menstruating 
women, to women with child, to lying-in women, to 
nurses, and to old women. ‘The climate itself, under py .ds 
which people live, produces some discases 3 and every fron!" 
climate has a tendency to producc particular discases, mat 
cither from its excess of heat or cold, or from the mu- 
tability of the weather. An immense number of discases 
also may be produced by impure air, or such: as is load- 
ed with putrid, marshy, and other noxious vapours. The 
same 
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. game thing thay happen likewise from corrupted aliment, 


‘By eg whether meat or drink ; though even the best «nd most. 


| -——/ nutritious aliment will hurt if taken in too great quan- 
tity; not to mention poisons, which are endowed with 
such pernicious qualities, that even when taken in a 
very small quantity they produce the most grievous 
diseases or perhaps even death itself. Lastly, from 
“25 innumerable accidents and dangers to which mankind 
i cci- ave exposed, they frequently come off with broken 
limbs, wounds, and contusions, sometimes quite incu- 
rable; and these misfortunes, though proeceding from 
an external cause at first, often terminate in internal 
diseases. 

Hitherto we have mentioned only the dangers which 
eome from without; but those are not less, nor fewer 
in number, which come from within. At every breath, 
man pours forth a deadly poison both te himsclf and 
others. Neither are the effluvia of the lungs alone 
hurtful: there flows out from every pore of the body a 
most subtile and poisonous mattcr, perhaps of a putres- 
cent nature, which being long accumulated, and not 
allowed to diffuse itself through the air, infects the 
body with most gricvous diseases ; nor docs it stop 

| here, but produces a contagion which spreads devasta- 
tion far and wide among mankind. From too much 
er too little exercise of our animal powers also no 
ymali danger ensues. By inactivity either ef body or 
nund, the vigour of both is impaired ; nor is the dan- 
ger much less from too great employment. By mode- 
rate use, all the faculties of the mind, as well as all the 
parts cf the body, are improved and strengthened ; 
and here nature has appointed ccrtain limits, so that 
exercise can neither be too much neglected, nor too 
much inereased, with impunity. Hence those who use 
violent exercise, as well as those who spend their time 
in sloth and idleness, are equally liable to diseases; but 
each to diseases of a different kind : and hence also the 

! bad effects of too great or too little employment of the 

16 mental powers. 


Dijses = Besides the dangers arising from those actions of the 


ps- hody and mind which are in our own power, there are 


i others arising from those which are quite involuntary. 
Thus, passions of the mind, either when carried to too 
great exeess, or when long continued, equally destroy 
the health ; nay, will even sometimes bring on sudden 
death. Slcep also, which is of the greatest service in 
restoring the exhausted strength of the body, proves 
noxious either from its too great or too little quantity. 
In the most healthy body, also, many things always 
require to be evacuated. ‘The retention of these is 
hurtful, as well as too profnse an evacuation, or the ex- 
cretion of those things cither spontancously or artifi- 


ti ally which nature directs to be retained. As the 


| ‘ os e e . 
| ' solid parts sometimes become flabby, soft, almost dis- 


solved, and unfit for their proper offices ; so the fluids 


p ure sometimes inspissated, and formed even into the 


hardest solid masses. Hence impedcd actions of the 
organs, vehement pain, various and grievous diseascs. 

astly, seme animals are to be reckoned among the 
causes of diseases: such, particularly, as support their 
life at the expence of others ; and these either invade 
us from without, or take up their residenee within 
the body, gnawing the bowels while the person 
48 yet alive, not only with great dangey and distress 
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to the patient, but sdémetimes even producing death 
Man, however, is not left without defence against 
so many and so great dangers. The human body is pos- 


sessed of a most wonderful power, by which it preserves 4,74: 9.7. 
itself from diseases, keeps olf many, and, in a very short tur. 


Ld 


time, eures some already begun, while others are by 
the same means more slowly brought to a happy con. 
elusion. ‘This power, called the awtocrateia, or vs me- 
dicatrix nature, is well known both to physieians and 
philosophers. This alone is often sufficient for curing 
many diseases, and is of service in all. Nay, even the 
best medicines operate ouly by exciting and properly 
directing this force ; for no medicine will act on a dead 
earcase. But though physicians justly put confidence in 
this power, and though it generally cures discases of a 
slightcr nature, it is not to be thought that those of 
the more grievous kind are to be left to the unassisted 
efforts of the ws medicatrix. Physicians therefore 
have a twofold error to avoid, either despising the 
powers of nature too much, or putting too great con- 
fidence in them; beeause in many diseases these ef- 
forts are either too feeble or too violent, insomuch 
that sometimes they are more to be dreaded than even 
the disease itself. So far therefore is it from being the 
duty of a physician always to follow the footsteps of 
nature, that it 1s often necessary for him to take a di- 
reetly contrary course, and oppose her efforts with all 
Ins might. 


After a general view of the functions of the animal Che 
body, of the nature and causes of disease, and of the analysis of 


powers by which these are to be ecombated, Dr Gre- 
gory proceeds to treat of the solid materials of which” 
the body is formed. He tells us, that the animal 
solid, when chemically examined, yiclds earth, oil, salt, 
water, phlogiston or inflammable air, and a great quan- 
tity of mephitic air. These elements are found in va- 
rious proportions in the diflerent parts of the body ; 
and hence these parts are endowed witli very ditlerent 
mechanical powers, from the hardest and most solid 
bone to the soft and almost fluid retina. Nay, it is 
principally in this difference of proportion between the 
quantities of the different elements, that the difference 
between the solid and fluid parts of the animal con- 
sist, the former having much more earth and less 
water in their composition than the latter. The co- 
hesion, he thinks, is owing to something like a che- 
mieal attraction of the elements for one another; and 
its cause is neither to be sought for in the gluten, 
fixed air, nor earth. This attraction, however, is not 
so strong but that even during life the body tends to 
dissolution ; and immediately after death putrefaction 
commences, provided only there be as much moisture 
in it as will allow an intestine motion to goon. The 
greater the heat, the sooncr does putrefaction take 
place, and with the greater rapidity does it proceed ; 
the mephitie air flies off, and together with it cer- 
tain saline particles; after which, the cohesion of 
the body being totally destroyed, the whole falls in- 
toa putrid colluvies, of which at length all the vo- 
latile parts being dissipated, nothing but the earth 1s 

left behind. 
This analysis, he owns, is far from being perfect, 
and is by no means in the language of modern chemis- 
Dad try. 


2ro 
Animal try. But no modern chemist has ever heen able, by 
Solids. combining the chemieal principles of flesh, to repro- 
duec a compound any thing like what the flesh ori- 
ginally was; yet, however imperfect the analysis may 
be, it still ha’ the advantage of showing in some 
measure the nature and causes of certain diseases, and 
thus Icads. physicians to the knowledge of proper reme- 
69 «deve: | ym 
Qualities of ‘I'he. solid parts are fitted for the purposes of life in 
the animal three several ways; namely, by their echesion, their 
ae flexibility, and their elasticity, all of which are various 
in the various parts of the body. Most of the funetions 
of life eonsist in various motions. In some the most 
violent and powerful motions are required ; and there- 
fore ‘sueh a. degree of ecohesiou is necessary in these 
parts as will be sufficient for allowing them to perform 
their offices without any danger of laceration. It is 
‘ therefore necessary that some of the solid parts should 
be more flexible than others; and it is likewise neees- 
sary that these parts, along with their flexibility, should 
have a power of recovering their former shape and 
situation, after the removal of the force by whieh they 
were altered. 

These variations in flexibility, within certain li- 
mits, seldom produce any material eonsequenee with 
regard to the health: though sometimes, by exceed- 
ing the proper bounds, they may bring on real and 
very dangerous diseases; and this either by an excess 


or diminution of their eohesion, flexibility, or elasticity. 


By augmenting the eohesion, the elasticity is also for 
the most part augmented, but the flexibility diminish- 
ed; by diminishing the cohesion, the flexibility beeomes 
greater, but the elasticity is dimimshed. 

The cause of these afleetions, though various, may 
be reduced to the following heads. Jcither the che- 
mieal composition of the matter itself is ehanged 3 or, 
the composition remaining the same, the particles of 
the solid may be so disposed, that they shall more or less 
strongly attract one another. As to the eomposition, 
almost all the elements may exist in the body in an un- 
due proportion, and thus eaeh contribute its share to 
the general disorder. But of many of these things we 
know very little; only it is apparent, that the fluid 
parts, whieh consist chiefly of water, and the solid, 
which are made up of various elements, are often in 
very different proportions :. the more water, the less is 
the cohesion or elasticity, but the greater the flexibili- 
ty; and the reverse happens, if the solid or earthy 
part predominates. | 

The remote eauses of these different states, whether 
predisponent or exciting, are very various. In the first 


Causes af- 
fecting the 
solids. 


tbe body, eontributes very much to produce the above- 
nientioned effeets. Some have naturally.a much harder 
and dricr temperament of the body than others; men, 
for instanee, more than womens which ean with tlre 
utmost diffieulty, mdeed searee by any means what- 
ever, admit of an alteration. ‘The same thing takes 
place at different periods of life; for, from first to last, 
the human body beeomes always drier and more ngid. 
Much also depends on the diet made vse of, which al- 
ways produces a.eorresponding state of the solids in 
proportion to its being more or less watery. Neither 
are there wanting strong reasons for believing, that 
not‘only the habit of the body, but even the disposi- 
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place, idiosynerasy itself, or the innate constitution of 


tion of the mind, depends very much. on the diet we pin 
make use of. ‘he good or bad concoction of the ali- 
ment also, the application of the nourishment prepared “7 
from it, and likewise the state of the air with regard to 
moisture and dryness, affect the temperament of the body 
not a little; and hence those who inhalit mountains 
or dry countries, are very different from the inhabitants 
of low marshy. places. Lastly, the manner of living 
contributes somewhat to this effeet:. Exereise presses 
out and exhales the moisture of the body, if in too great 
quantity ; on the contrary, sloth and laziness produce 
an efieet direetly opposite, and eause.a redundancy of 
fluid. 

But, putting the chemical composition of the solid 
parts out of the question altogether, they may be af- 
feeted by many other eauses. The condensation, for 
instance, or compression of the particles, whether by 
meehanieal causes or by means of eold or heat, makes 
a considerable, alteration in the strength and elastieity 
of every solid body. How mueh mechanical pressure 
contributes to this may. be understood. from the expe- 
riments of Sir Clifton Wintringham: and henee also. 
are we to deduee the reason of many faets of the high- 
est importanee in the animal economy; namely, the 
growth, state, dcerease of the body; its mgidity 
daily inereasing; and at last the unavoidable death 
ineident to old age from a continuanee of the same 
eauses, 2 

Perhaps the different density of the solids is in some 
measure owing to Nature herself; but it seems to de- 
pend more on the powers of exereise or inactivity in 
changing the state of the solids, the: effcets of which 
on the body, whether good or bad, may henee be easily 
understood. 

Heat relaxes and expands all bodies, but cold ren-. 
ders then more dense and hard; the efleets of which 
on the human body are well known to most people. 
Though: the body is found to preserve a certain de- 
grec of heat almost in every situation, yet its surface 
must unavoidably be affeeted by the temperature of the 
cireumambient. atmosphere 5 and we have not the least 
reason to doubt that every part of the body may thus 
feel the effeets of that temperature. Whata diflerence 
is there between one who, exposed to the south wind,. 
becomes lazy and languid, scaree able to drag along his. 
limbs; and one who feels the foree of the eold north 
wind, whieh renders the whole body alert, strong, and 
fit for action ?: 

That these various causes, each of whieh is capable of 
affeeting the constitution of the body when taken sing-- 
ly, will prodnce much greater effeets when. eombined,. 
is sufficiently evident. The experiments of Bryan Ro- 
binson, the effeets of the warm bath, and indeed daily 
experience, show it fully. 

It is not yet certainly known what is the ultimate 
structure of the minutest parts of the animal-solid ; whe- 
ther it consists of straight fibres or threads, whose length 
is very considerable.in proportion to their breadth, varr- 
ously interwoven with one another, as Boerhaave sup- 
poses; or of spiral ones, admirably convoluted and im- 
terwoven with cne another, as some mieroscopical ex- 
periments seem to show; or whether the eellular tex- 
ture be formed of fibres or /amin@, and from thence the 
greatest part of the body, as the celebrated Haller bath 
endeavoured to prove. 


The 
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The cellular texture is observed throughout the whole 
body : it surrounds ana connects the fibres themselves, 
which arc sufficiently apparent in many of the organs ; 
and slightly joms the diffcrent parts which ought to 
have any kind of motion upon the neighbourmg ones. 
By a condensation of this substance also, the strongest, 
and what scem the thinnest, membrancs are formed ; 
the most simple of which being accurately examined, 
diseover the ccllular structure. This cellular substanee 
sometimes increases to a surprising degree, and all parts 
formed of it, membranes, vessels, &c. especially by a 

entle distension 3 for a sudden and violent distension 
either breaks it altogether, or renders it thinner. Some- 


times also it grows between neighbouring parts, and 


joins those whieh nature has left free.  Pretcrnatural 
concretions of this kind arc often observed after an in- 
flammation of the lungs or of the abdominal viseera ; 
and these new membranes are found to be truly eellu- 
lar. ‘This substance, when cut, or by any other means 
divided, grows together of its own aceord ; but if, by 
reason of very great inflammation and suppuration, a 
large portion of the cellular texture has been destroyed, 


itis never again completely renewed, and an ugly scar 


n 1 fat. 


is left. It is even said, that this substance, in certain 
cases, is capable of joming the parts either of the same 
body with one auother, or of a foreign body with them ; 
and upon this, if on any foundation, rests the art of Ta- 
hacotius and that of transplanting tecth, lately so much 
talked of. 

The cellular texture is in some places merely a kind 
of net-work, in others filled with fat. Wherever too 
great bulk or eompression would have been inconvenient 
or dangerous, as in the head, lungs, eyes, eyebrows, 
penis, scrotum, &c. there it colleets no fat, but is lax, 
and purely reticulated; but between the muscles of the 
body and limbs below the skin, in the abdomen, espe- 
qaliy m the omentum and abont the kidneys, very 
much fat is seercted and collected. 

The fat is principally a pure animal oil, not very dtf- 
ferent from the expressed and mild vegetable ones 3 du- 
ting life it is fluid, but of different degrees of thick- 
ness in diflerent parts of the body. Jt is seercted from 
the blood, and 1s often suddenly reabsorbed into it, 
though pure oil is very rarely observed in the blood. 
lt is indeed very probable, that oil, by digestion, 
partly in the prime vie, and partly in the lungs, is 
converted into gluten, and this again into oil by means 
of scerction; though no glandular organs seercting 
the fat ean be showin by anatomists. It 1s, however, 
probable, that there are such organs; and that the 
cellular texture has some peculiar strneture in those 
parts which are destmed to contain the fat already 
seereted, without suffering it to pass into other places 5 
for it never passes into those parts which are purely re- 
culated, although the cellular texture is easily per- 
meable by air or water over the whole body from head 
to foot. 

The fat is augmented by the use of much animal- 
food, or of any other that is oily and nourishing, pro- 
vided the digestion be good; by the use of strong 
drink, especially malt-liquor; by much rest of body 


and mind, much sleep and inactivity, eastration, cold, 


repeated blood-letting, and in general by whatever di- 
‘mimshes the vital and animal powers. Mneh, how- 


‘ever, depends on the constitution of the body itself; 
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nor is it possible to fatten a human creature at pleasure animal 
hke an ox. A certain degree of fatness, according to Solids. 
the age of the person, is a sign and effect of good S—~y—~ 


health ; but when too great, it becomes a disease of 
itself, and the eause of other diseases. It may always 
be very certainly removed by, strong exercise, little 
sleep, and a spare diet. ‘The fat commonly makes up 
a considerable part of the bulk of the body, and some- 
times by far the greatest part. Its use seems to be to 
make the motion of the body more casy and free, by 
lessening the friction of the moving parts, and thus 
preventing the abrasion of the solids, which would 
otherwise happen. It is also of use to hinder the parts 
from growing together, which somctimes happens, 
when by an ulcer or any other aceident a part of the 
ecllular texture containing the fat is destroyed, Besides 
all this, the fat contributes not a little to the beauty of 
the body, by fillmg up the large interstices between 
the muscles, which would otherwise give the person 4 
deformed and shocking appearance. It is thought te 
be nutritious, when absorbed from its eells into the 
blood ; but of this we have no certain proof. It seems 
to have some power of defending from the cold; at 
least, nature has bestowed it in very great quantity on 
those animals whieh inhabit the colder regions, as 
whales, bears, &c. 


. : * 
Those parts of the body which enjoy sense and mo- Vital 


bility, are called diving or vital solids. ‘They arc the 
brain, ecrcbellum, medulla oblongata, spinal marrow, 
the nerves arising from these and diffused throughout 
the whole body, and which are distributed through the 
various organs of sense and through the museles, and 
lastly the muscles themselves. Sensation 1s much more 
general than mobility, as being common to all the parts 
already mentioned. Mobility is proper to the muscu- 
lar fibres alone : wherever there is sensation, therefore, 
we may believe that there are nerves; and wherever 
there is mobility, we may bclieve that muscular fibres 
exist. Nay, even mobility itself seems to originate 
from the conncetion whieh the muscles have with the 
nerves ; for soon after the nerves are eompressed, or 
ticd, or eut, the museles to which they are distributed 
lose their faculties ; which happens too when the bra 
itself, or the origin of the nerves, is affected. Some 
reekon that the muscles are produeed from the nerves, 
and eonsist of the same kind of matter. Both indeed 
have a similar structure, as being fibrous and of a white 
eolour: for the museles, when well freed from the 
blood, of which they contain a great abundance, arc of 
this colour as well as the nerves 5 neither can the ner- 
vous fibres by any means be distinguished from the mus- 
cular fibres themselves. Both have also sensation ; and 
both stimulants and scdatives act in the same manner, 
whether they be applied to the muscles themselves or to 
the nerves. hese circenmstanees have led Dr Cullen 
and many others to consider the museular fibre as being 
merely a continuation of nerve. But to this opimion 
there are many strong objections 5 though there can 
be no doubt that the contraction of the muscular fibre 
is intimately eonneeted with nervous influence. 

It is diffienlt for us to discover the origin of many 
parts of the body, or to ascertain whether they are 
produced all at-the same time or one after another : 
yet it must be owned, that many of the muscular parts 
are observed to have attained a remarkable degrce of 

Dd2 strength, 
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External strength, while the brain is still soft and almost fluid : 
Senses. and that-the aetion of these museular parts is required 

7 for the aetion and growth of the brain. The museles 
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even death, to rescue the miserable sufferer from his Ester 
torments. Sense 

Long-continued pain, even though in a more gentle 


are also of a much firmer contexture than the nerves ; 
and enjoy a power of their own, namely, that of irri- 
tability, of which the nerves never partieipate. Of ne- 
cessity, therefore, either the muscles must be construc- 
ted of some kind of matter different from that of the 
nerves; or if both are made of the same materials, 
their organization must be exceedingly different. But 
if the substance of the muscles and nerves be totally dif- 
ferent, we may easily be convinced that much of the 
one is always mixed with the other ; for it is unpos- 
sible to priek a muscle, even with the smallest needle, 
without wounding or lacerating many nervous fibres 
at the same time. Since, therefore, there is sueli a 
close connection between the muscles and nerves both 
as to their funetions and strueture, they are descr- 
vedly reckoned by physiologists to be parts of the 
same genus, called the gens nervosum, or nervous 
SYSTEM. 


degree, often brings on dehility, torpor, palsy, and ri- 
gidity of the affected part. But if not too violent, ner 
aeeompanicd with fever, siekness, or anxicty, it some- 
tines secms to eontribute to the clearness and acuteness 
of the judgment, as some people testify who have been 
afflicted with the gout. 


° ° ha ° ° ° 76 
Anxiety is another disagreeable sensation, quite dif- Anxie: 


ferent from pawn, as being more obtusc and less ca- 
eapable of being referred to any particular part, though 
frequently more intolerable than any pain. But we 
must take eare to distinguish between this anxiety of 
which we treat in a medical sense, and that which is 
spoken of in common diseourse. ‘The latter dees not 
at all depend on the state of the body, but belongs en- 
tircly to the mind; and arises from a sense of danger, 
or a foresight of any misfortune. ‘The former is truly 
corporeal; and derives, no less than pain, its origin 
from a ecrtain state af the body. Notwithstanding this 


Sense of After treating of scnse in general, Dr Gregory pro- difference, however, it is very possible for both these 
feeling. —_ ceeds to consider particularly each of the senses both ex- kinds of anxiety to be present at the same time, or for 
ternal and internal. He begins with the sense af fecl- the one to be the cause of the other. A very great 
ing, as being the most simple, and at the same time in bodily anxicty will strike fear and despondency imto 
common to every part of the nervous system. In some the most resolute mind; and mental anxicty, on the 
places, however, it is much more aeute than in others ; contrary, if very violent and long-continued, may in- 
in the skin, for instance, and especially in the points of duce the former, by destroying the powers of the body, 
the fingers. ‘These are reckoned to have zervous paptl- espeeially those whieh promote the circulation of the 
le, which by the influx of the blood are somewhat crect- _ blocd. 
ed in the action of contact, in order to give a more acute Anxicty, in the medical sense of the word, arises in 
sensation ; though indeed this opinion scems rather to the first place from every eause disturbing or impeding 
he founded on a eonjecture derived from the strueture the motion of the blood through the heart and large I 
of the tongue, which is not only the organ of taste, but vessels near it. Anxiety, therefore, may arise from 
also a most delicate organ of touch, than upon any cer- many diseascs of the heart and its vessels, such as its 
_75 tain observations. enlargement, too great constrietion, ossifieation, poly- 
Pain. From the sense of feeling, as well as all the other sen- pus, palpitation, syneope, inflammation, debility, and 


ses, either pain or pleasure may arise ; nay, to this sense 
we comnionly refer both pain and almost all other trouble- 
some sensations, though in truth pain may arise from 
every vehement sensation. It is brought on by any 
eet foree applied to tbe sentient part; whether this 
orce eomes from within or from withont. Whatever, 
therefore, prieks, cuts, lacerates, distends, compresses, 
bruises, strikes, gnaws, burns, or in any manner of way 
stimulates, may create pain. Hence it is so frequently 
conjoined with so many diseases, and is often more into- 
lerable than even the disease itself. A moderate de- 
gree of pain stimulates the affceted part, and by degrees 
the whole body ; produees a preat flax of blood to the 
part affected, by increasing the action of its vessels ; 
and it seems also to inerease the sensibility of the part 
affected to future impressions. It often stimulates to 
sueh motions as are both necessary and healthful. 
Flence, pain is sometimes to be reckoned among those 
things which guard our life. When very violent, how- 
ever, it produces too great irritation, inflammation and 
1és consequences, fever, and all those evils which flow 
from too great force of the circulation; it disorders 
the whole nervous system, and produces spasms, wateh- 
ing, convulsions, delirium, debility, and fainting. Nei- 
ther the mind nor body ean long bear very vehement 
pain: and indeed Nature has appointed eertain limits 
beyond which she will not permit pain to be carried, 
without briging on @elirinm, convulsions, syncope, or 


also some affections of the mind. It is likewise produ- 
ecd by every difficulty of breathing, from whatever 
cause it may arisc ; beeause then the blood passes less 
freely through the lungs : anxicty of this kind is felt 
deep in the breast. Jt is said also to arise frem the 
difhcult passage of the blood through the liver or other 
abdominal viscera. 

A certain kind of anxiety is very common and 
troublesome to hypochondriaeal people; and arises 
from the stomach and intestines being either loaded 
with indigested and corrupted focd, or distended with 
ar produced by fermentation and extrieated from the 
aliments. By suel a load, or distention, the stomach, 
which is a very delicate organ, beeomes greatly af- 
feeted. Besides, the free deseent of the diaphragm is 
thus hindered, and respiration obstructed. Auxiety of 
this kind is usually very much and suddenly relieved 
by the expulsion of the air; by which, as well as by 
other signs of a bad digestion, it is easily known. In 
these cases the anxicty is usually, though with little ac- 
curacy, referred to the stomach. 

_ Anxiety also frequently aceompanics fevers of every 
kind, sometimes in a greater and sometimes m a les- 
ser degree. In this case it arises as well from the ge- 
neral debility as from the blood being driven from 
the surface of the body and aceumulated in the large 
vessels: as in the beginning of an intermittent fever. 
Or it may arise from an affection of the stomach, 

when 
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when ovetioaded with crude, corrupted aliment; or di- 
stended and nauscated with too much drink, cspe- 
cially medicated drink. As the fever increases, the 
anxiety of the patient becomes greater and greater ; 
remarkably so, according to the testimony of physi- 
cians, cithcr immediately before the crisis or on the 
night preceding it; as before the breaking out of ex- 
anthemata, hamorrhagy, sweat, or diarrhoea, which 
sometimes remove fevers. The patient fecls hkewise an 
anxiety from the striking in of any eruption or critical 
metastasis. ‘This sensation also accompanies fevers and 
most other diseases, when the vital power is cxhausted, 
and death approaches, of which it is the forerunner 
and the sign. It happens at that time, because the 
vital powers, unable to perform their functions, cannot 
make the blood circulate. But what kind of anxiety 
this is, the other signs of approaching death show very 
evidently. Moreover, even in the time of sleep, anxic- 
ty may arise from the same causes: hence frightful 
dreams, which frequently disturb our repose with sur- 
prise and terror. 

Itcling, an uneasy sensation, with a desire of scratch- 
ing the place affected, is often very troublesome, al- 
though it seems to be more a-kin to pleasure than to pain. 
As pain proceeds from too great an irritation, either 
chemical or mechanical, so docs itching proceed from 
aslight one. Titillation, or friction, of a woollen shirt, 
for instance, upon the skin of a person nnaccustomed 
to it, and of a delicate constitution, excites itching ; 
as do also many acrid fossils, vegetables, and animals. 
Hence an itching is the first sensation after the appli- 
eation of cantharides, although the same, when aug- 
mented becomes painful. The same effect is produ- 
ced by any thing acrid thrown out. upon the skin; as in 
exanthematie fevers, the discase called the zich, &e. 
Lice, worms, cspecially ascarides, irritating cither the 
skin or the intestines, excite # troublesome itching. 

Too acute a sensation over the whole body is very 
rarely if ever observed. In a particular part the sense 
of feeling is often more acute than it ought to be, either 
from the cuticle itself being too thin and soft, or being 
removed ; or from the part itself being inflamed, or cx- 
posed to too great heat. It becomes obtuse, or is even 
quite destroyed over the whole body, or in great part 
of it, from various affections of the brain and nerves 5 
as when they are wounded, compressed, or defective in 
vital power. ‘This is called anasthesta, and sometimes 
accompanies palsy. 

This sense may be deficient in a particular part, ei- 
ther from the nerve being diseased, or from its being 
compressed or wounded, or from the part itself being 
exposed to too great a degree of cold ;—or from the 
searf-skin which: covers it being vitiated, either becom- 
ing too thick or hard, by the handling of rough, or 
hard, or hot bodies, as is tlie case with glass-makers 
and smiths; or from the clevation of the cuticle from 
the subjacent cutis, or true skin itself, by the interpo- 
sition of blood, serum, or pus; or from the cutis be- 
ig macerated, rclaxed, or become torpid, which some- 
times happens to hydropic persons ; or lastly, from the 
Whole organ being corrupted by gangrenc, burning, 
cold, or contusion. This scnseis very rarely depraved, 
unless perhaps in the case of delirium, when all the 
functions of the brain are disturbed in a surprising 
manner, 
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The sense next to be considered is that of taste, the External 
principal organ of which is the tongue; the nearer the Senses. 


tip of it, the more acute is the sense, and the nearer 
the glottis so much the more obtuse. 
owned, however, that some kind of acrid substances, 
the taste of which is scarcely perceived upon the tip of 
the tongue, excite a most vchement sensation about its 
roots, or even in the throat itself. ‘The tongue is en- 
dowed with many large and beautiful nervous papillz, 
which seem to be the chief seat of this sense, and in 
the act of tasting are elevated and erected, in order to 
give the more acute sensation. 

Nothing can be tasted which is not soluble in the sa- 
liva, that, being applied in a fluid form, it may per- 
vade the involuera of the tongue, and aflect its nervons 
pulp; and hence insoluble carths are quite insipid. 
Neither is it sufficient for a body to be soluble that it 
my be tasted : it must also have something in it saline, 
or at least acrid, in order to stimulate the nervous sub- 
stance; and henec, whatever has less salt than the sa- 
liva ts totally insipid. 

The taste is rarely found to be too acute, nnless 
through a fault in the epidermis which covers the 
tongue. If this be removed or wounded, or covered 
with ulcers, aphthe, &c. then the taste, becoming too 
acute, is painful: or sometimes, no other sensation 
than that of pain is felt. It may be impaired, as well 
as the sense of feeling, from various diseases of the 


brain and nerves 3 of which, howcver, the instanccs are 


but rare. In some people it is much more dull than in 
others; and in such the sense of smelling is usually de- 
ficient also. ‘The taste is most commonly deficient on 
account of the want of saliva; for a dry tongue cannot 
perceive any taste: hence this sense is very dull in many 


diseases, especially in fevers, catarrhs, &c. as well on: 
account of the defect of saliva as of appetite, which: 


is of so much service in a state of health ;. or by reasou 
of the tongue being covered with a viscid mucus. 

The taste is frequently depraved; when, for ex- 
ample, we have a perception of taste without the ap- 
plication of any thing to the tongue;.or if any thing 
be applied to it, when we perceive a taste different 
from what it ought to be. This happens for the most 
part from a vitiated condition of the saliva, which is 
itsclf tasted in the month. Hence we may perceive a 
swect, saline, bitter, putrid, or rancid taste, according 


to the state of the saliva: which may be corrupted ci- | 


ther from the general vitiated condition of the mass of 


humours, or the glands which secrete it ;. of the mouth’ 


itself; or even of the stomach, the vapours and ernc- 


tations of which risc into the mouth, especially when. 


the stomach is diseased. 

Besides the faults of the saliva, however, the taste 
may be: vitiated from other causes; as, for instance, 
the condition of the nerveus papille. 
is as yet but little known to us; for the taste 1s 
sometimes: plainly vitiated, when at the same time 
the saliva appears quite insipid when tasted by other 
people. ; J, 

Physicians, in almost every disease, but especially in 
fevers, inquire into the state of the tongue 5 not, indeed, 
without the greatest reason: for from this they can 


judge of the condition of the stomach 3 of the thirst, or 


rather the occasion the patient has for drink, when, on 


account of his delirium or. stupor, he neither feels his. 
thirst,. 


It must be qpycte 


This, however, 
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be rendered dull, or even be altogether destroyed, 30 Exte | 


External thirst, nor is able to eall for drink. And, lastly, from 
Senses. an inspection. of the tongue, physicians endeavour to 


79 
Smell. 


So 
JRearin g. 


‘fevers, phrenitis, and hysteria. 
Siowever, too dull, either from diseases of the brain 


form some judgment concerning the nature, increase, 


and remission of the fever. | 
After the sense of taste, we shall next treat of ‘that 


of that smell. Its seat is im that very soft and delicate 


membrane, filled with nerves and blood-vessels, which 
covers the internal parts of the nose, and the ‘various 


This 


sinuses and cayitics proceeding from thenee. 


‘sense ismore acute about the middle of the septum, 
and the ossa spongiosa, where the membrane 1s thicker 


and softer, than in the deeper cavities, whcre the 
membranc is thinner, less nervous, and less filled with 
blood-vessels; although even these do not seem to be 
altogether destitute of the sense of smelling. 

As by our taste we judge of the soluble parts of bo- 


‘dies, so by our smell we judge of those very volatile 


and subtile parts which fly off into the air; and like 


“the organ of taste, that of smell is kept moist, that it 


may have the more exquisite sensation, partly by its 
proper mueus, and partly by the tears whtch descend 
from the eyes. 

Some kinds of odours greatly affeet the nervous 
system, and produce the most surprising effects. Some 


‘gratefully exeite it, and immediately recruit the spirits 


when almost sinking; while some produce fainting, 
nay, as it is alleged, even sudden death. To this head 


also are we to refer those antipathies, which, though 


truly ridiculous, are often not to be subdued by. any 
force of mind. 

This sense is sometimes ‘too acute, as ‘well from 
some disease in the organ itself, which happens more 
rarely, as from the too great sensibility of the nervous 
system in general, as is sometimes observed In nervous 
It is more frequently, 


and nerves, as from some violence done to the head, or 
from some internal causc; or it may proceed from a 
dryness of the organ itself, cither on aecount of the 
customary humours being suppressed or turned another 


‘way, or from the membranes being oppressed with too 


great a quantity of'mucus or of tears. Of both these 
cases we have instances in the cattarh, where at ‘first 
the nostrils are dry, but afterwards are deluged with a 
thin humour, or stopped up with a thick one. But 
in these, and many other examples, the membrane of 
the nose itself is affected with inflammation, relaxation, 
or too great tension, by which the nerves, which con- 
stitute a great part of it, must be vitiated. It is evi- 


dent also, that whatever obstructs the free entrance of 


the air into the nostrils, or impedes its passage through 
them, must prove detrimental to the sense of smell- 
ing. 
The sense of hearing is ‘more frequently viliated than 
almost any of the rest, as having a more delicate or- 
gan, and one composed of many and very small parts, 


of which an aecount is given under the artiele ANA- 


Tromy.—It frequently becomes too acute ; either from 
the general habit of the body being too irritable, such 
as often happens to hysterical and lying-in-women 3 or 
from too great a sensibility of the brain itself, which is 
not unfrequently observed in fevers, as weil as in plire- 
nitis, and sometimes in the true mania; or it may be 
from a disease of the ear itself, as when it is affected 


with inflammation, pain, or too great tension.—It may 


all the organs of hearing remaiming ‘sound. 


that the person shall become totally deaf, from the same Sen 


causes acting with different degrees of force. This’ 
happens especially from the want of the external ear; 


-or from the meatus auditorius being stopped up with 


mueus, wax, or other matters; or from the sides of 
the canal growing together, as sometimes happens af- 
ter suppuration or the small-pox ; or by the membrane 
of the tympanum beeoming rigid or relaxed, or being 
eroded or ruptured; or the tympanum itself, or the 
Eustachian tube, may fromccrtain causes be obstrueted; 
or some of the little bones or membranes, or some 
of the museles of the labyrinth, may be affected 
with concretion, spasm, palsy, or torpor; or, lastly, 
it may happen from diseases of the brain and nerves, 
Hence 
deafness is often a nervous disease, coming suddenly 
on, and going off spontaneously. Hence also it is 
common in old people, all of whose solid parts are too 
rigid, while their nervous parts have too little sen- 
sibility. 

Persons labouring “under fevers, especially of the 


‘typhus kind, often become deaf. ‘When this comes on 


along with other signs of an oppressed brain, and a 
great prostration of health, it may be a very bad symp- 
tom; but for the most part it is a very good one, even 
thongh aecompanied with some degree of torpor or 
‘sleepiness. | 

A very common ‘discase in the sense of hearing is 
“when certain sounds, like those ofa drum, a bell, the 
falling -of water, &c. are heard without any tremer 
in the air, or without a sound person’s hearing any 
thing. This disease is ealled tezndtus aurium, of which 
various kinds have been observed. Tor the most part 
it is a very slight transient disorder ; but sometimes it 
is‘ most obstinate, long-continued, and troublesome. It 
often arises from the slightest cause, such as any 
thing partially stopping up the meatus auditorius or 
Eustachian tube itself, so that aceess is in part denied 
to the air; whence it happens that the latter strikes 
the membranc of the tympanum, or perhaps the inte- 
tior parts, unequally, and with too much force. Hence 
bombi, a kind of tinnitus, are heard even by the most 
healthy when they yawn. 

A nueh more frequcnt and troublesome species of 
‘tinnitus accompanies many discascs both of the febrile 
and nervous -kind. This is oecasioned partly by the 
increased impetus of the blood towards the head, with 
am increase of sensibility in the nervous system itself, 
so that the very beatings of the arteries are heard; 
aud partly fromthe inereased sensation and mobility 
‘of the nerves and muscles of the labyrinth: whence it 
happens, that the parts which ought to be at rest mn- 
til excited by the tremor of the air, begin to move of 
their own accord, and impart their motion to other 
parts which are already in a morbid state of too great 
sensibility. 

A tinnitus sometimes arises from any vehement af 
fection of the mind; sometimes from a disorder in the 
stomach 3 sometimes from a rheumatic disorder affect- 
ing the cars and head; or from a eatarrh, which com- 
monly affectsthe Eustachian tube. Sometimes, however, 
the tinnitus alone affects the patient ; and even this isa 
disease of no small consequence. ‘These various eau- 
ses, however, both of this and othter disorders of'the 
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hearing, are often very diflicult to be distinguished, as 
svell on. account of the inaccessible situation of the organ, 
as on account of the little knowledge we have of its ac- 
tion. But from whatever cause it arises, both this and 
the other affections of the hearing can neither be cured 
certainly nor easily, but by the removal of the cause 
whatever it may he. 

Concerning the nature of the sense of sight, the 
reader may consult the articles ANATOMY and OpTIcs. 
Of this sense some slight disorders, or rather varieties, 
are often observed. ‘Those persons are called short- 
sighted who cannot see distinctly unless the object be 
very near them. This disorder arises from too. great 
a refraction of the rays by reason of their being too 
soon collected into a focus by the crystallme lens, and 
diverging again bcfore they fall upon the retina, by 
which means they make an indistinct picture upon it. 
Tle most common cause is too great a convexity of the 
eye or some of its humours, as too prominent a cor- 
nea. It is a disorder common to young people, wluch 
is sometimes removed when they grow older. As soon 
as the first approaches of short-sigltedness are obser- 
ved, it is supposed it may be obviated by the person’s 
accustoming himself to view remote objects, and keep- 
ing his eyes off very small and near ones: as, on the 
contrary, it may be brought on by the opposite cu- 
stom; because the eye accommodates itself somewhat 
to the distances of those objects whicl: it is accustomed 
to view. But a coneave glass, which causes the rays 
of light to diverge more than naturally they would be- 
fore falling upon. the cornea, is the most simple and 
certain remedy. ' 

Long-sighted people are those who cannot see an ob- 
ject distinctly unlcss. it be at a considerable distance 
from them. ‘This arises from causes contrary to the 
former; namely, the eye being too flat, so that there 
is no room for refracting the rays and bringing them 
into a focus. Hence this defect is common in old 
people, and remedied by thc use of convex glasses. 

Those are called nyctalopes who sce better with a very 
weak than with a strong light. It 1s a defect very 
seldom to be met with in the hnman race, though 
every person is sensible of it who hath been long kept 
in the dark and is then suddenly breught into the hght. 
The disease arises from too great a sensibility of the re- 
tina, and the pupil being too open. 

The sight is liable to many and grievous disordcrs. 
It is sharpened beyond measurc, so that the person 
either perceives nothing distinctly or with great pain, 
from the same causes that induce a similar disorder: 
in the other senses; namely, cxcessive sensibility m 
the general habit of body; or a particular.state of the. 
brain common in phrenitis, or even in those afflicted 
with fevers arising fron inflammation or too great ¢x- 
citement ; though. more frequently from the conditiou 
of the eye itsclf, one becomes unable to bear the light. 
The inflammation of the tunica adnata, and the fore- 
part of the sclerotica, is communicated to the back parts. 
of it, and from thence to the choroides and retina itself. 
Hence the light becomes intolerable, and vision 1s at- 
tended with pain and great irritation, sometimes indu- 
cing or augmenting a delirium. 

The sense of seeing is made dull, or even totally. 
abolished, by. age; the aqueous humour not being 
supplicd in suflicient quantity, and the cornea and 
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lens, or the vitreous humour, becoming shrivelled or Exiernal 


decayed. It may likewise happen from the corne: 


Senses. 


becoming dry and opaque; which is to be imputed to 77V7™ 


the languid motion of the blood, and to great numbers 
of the small vessels being obstructed or having their 
sides concreted ;—or from the crystalline lens becoming 
yellow like amber, and the retina itself less sensible, 
for old age diminishes every sensation. It is totally 
abolished by injuries of the brain, the optic nerve, or 
the retina, even though the structure of the organ. 
should remain sound. This discase is called an amau- 


rosis ; and is easily known by the dilatation and im- 


mobility of the pupil, the humours of the eye remain- 
ing clear. It is commonly owing to congestion. of 
blood ; and sometimes, where no congestion of blood. 
can be discovered, to mere torpor of the nerves. If it be 
only a torpor of part of the retina, we see black spots 
in those things at which we look; or flies sccm to 
pass before our eyes, a very bad sign in fevers, and. 
almost always mortal. ‘The sight is abolished also by 
the obscurity or opacity of any of the parts through 
which the rays ought to pass and be refracted; as if 
the cornea lose its transparency by being covered with 
spots ; or the aqueous humours become corrupted with 
blood, serum, or pus; or the lens (which often hap- 


pens, and which is called a cataract) becomes of a. 
eray or brown colour, or the vitreous. humour be in. 


like manner corrupted ; or, lastly, when all the humours 
being dissolved, confused and mixed together, by in- 
flammation and suppuration, either do not suffer the 
light to pass at all, or to pass inmperfectly and un- 
equally ; whence either no image is formed on the re- 
tina, or it. appears obscure, distorted, imperfect, and ill-. 
coloured. . 


The sight is also depraved, when things appear to- 


it of a colour dillerent from their own, or even in ans 
other situation and of another shape than they ought 
to have. ‘This happens from the humour being tine- 
tured with any unusual colour, as is said to happen in 
some instances of jaundice; or from an extravasation 


and mixture of the blood with the aqueous humour. 


A surprising depravation also, or constant and perpe- 
tual defect of vision, is not unfrequently observed in 
men otherwise very healthy, and who see quite clear- 
ly; namely, that they cannot distinguish certain co- 
lours, grcen, for example, from red. Another de- 
pravation is, when, without any ght being admitted 
to the eyes, sparks, small drops.of a flame or gold co- 
lour, and various other colours, are observed to float 
before us. This is generally a very slight and tran- 
sient disorder, common to those whose constitutions 
are very irritable; and arises from the slight impulse, 
as it would seem, on the retina, by the vessels beating 
more vehemently than usual. A fiery circle 1s ob- 
served by pressing the cye with the finger after the 
eyelids are shut. ‘The same reason, perhaps, may be 
given for those sparks which are seen by persons la- 
bourmg under the falling sickness, and increasing to 
the size of an immense and luminous-beam before they 
fall down in convulsions. A similar beam those who 
have recovered from hanging or drowning testify that 
they have observed: for by reason of the respiration 
being suppressed, the vessels of the head swell and com- - 
press the whole brain and nervous parts of the head. 


Sparks of the same kind, and these too of no good 
oncn,, 
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External omen, are observed in patients labouring under a fever, 
Senses. where a phrenitis or fierce delirium is at hand; and 
‘dkewise in those who are threatened with palsy, apo- 
wlexy or epilepsy.—A distinct but false: pereeption, 
namely of visible things which do not exist, 1s to be 
imputed to some injury of the brain, to madness or a 
delirinm, not to any disease of the eye. _ 

A very frequent defect of vision remams to be men- 
‘tioned, namely, squinting. A person is said to squint 
svho has the axes of the eyes more oblique than usual, 
and directed to different points. Hence a great de- 
formity, and often an imperfect and confused vision by 
which the objects are sometimes scen double. It is an 
evil for the most part born with the persén, and often 
corrected by those attempts which an infant makes to 
see more pleasantly and distinetly ; and this even with- 
‘out being conscious of its own defects. It is also easily 
earned, especially in infatits, even without their own 
knowledge, by that kind of imitation ‘which has a 
great influence over the human race, especially in their 
tender years.—It is by no means, however, so easily 
unlearned. 

Squinting is frequently occasioned by a spasm, palsy, 
rigidity, &c. of the muscles which manage the eye; by 
epilepsy ; by certain diseases of the head, the hydro- 
cephalus especially ; or by any great injury dene to 
the head. Sometimes, thotigh very rarely, it comes 
‘on suddenly without any known cause. It 1s very pro- 
bable, however, that squinting often arises from a fault 
of the retinz, when their central points, for instance, 
and those similarly placed with respect to the centre, 
do not agree. In this case there must be 4 contortion 
of the cye, that the object may not be seen double. 
This seems also to be the reason why squinting is mucli 
increased when the person brings the object near 
his eye in order to view it more perfectly. Or if thé 
central point of either, or both, of the retinse be in- 
sensible, or nearly so, it is necessary for the person 
to distort his eyes that he may have any distinct 
vision of objects. If the optic nerve had not enter- 
ed the retina obliquely, but passed directly through 
its centre, we would all either have squintcd or seen 
double. 

Physicians have referred to the sense of vision that 
most troublesome sensation which we call a vertigo ; 
though it seems rather to belong to that of fecling, or 
of consciousness,; for in many instances the disorder is 
not removed either in the dark or by shutting the cye: 
lids. The vertigo takes place when external objects 
really at rest seem to reel, to whirl round, to tremble, 
or to move in any manner of way. If the disorder 
be very violent, the person is neither able to see, on 
account of a dimness of sight; nor can he stand, as the 
powers fail which ought to govern the limbs. A nau- 
sea also usually accompanies the vertigo, and the one 
generally produces the other. 

This disorder is observed to be both the symptom 
and forerunner of some dangereus diseases ; such as 
apoplexy, epilepsy, hysteria; hemorrhages from the 
nose and other parts; suppressions of the menses ; 
plethora ; fevers, as well snch as are accompanied with 
debility as those in which there is an inereased impc- 
tus of the blood towards the head. An injury done 
to the head also, but rarely one done to the eycs, 
unless as it affects the whole head, brings on a ver- 
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tigo. A vertigo may be likewise produced by a very Ga 
great and sudden loss cf hlood or other fluid ; by de=  Sgqgf 
bility ; syncope 5 various discases of the alimentary “=y 
canal, of the stomach especially ; poisons admitted in- 
to the body, particularly of the narcotic kind, as opium, 
stramonium, wine, &c. and hence vertigo is a symptom 
of every kind of drunkenness. Various motions also, 
either of the head or the whole bedy, beimg tossed in 
a ship, especially if the vessel be small and the sea rung 
high, produce a vertigo. In these and similar ex- 
amples, the unusual and inordmate motions of the blood 
are communicated to the nervous parts which are in 
the head; or these being affected by sympathy from 
the neighbouring parts, produce a confused sensation as 
if of a rotatory motion. Nay, it 1s often produecd 
from an affection of the mind itself, as from beholding 
any thing turned swiftly round, or a great cataract, or 
looking down a precipice, or even by intense thought 
without looking at any thing. 

Though a vertigo be for the most part a symptom 
and concemitant of other diseases, yet it is sometimes a 
primary disease, returning at intervals, increasing gra- 
dually, and equally impeding and destroying the fune- 
tions of the body and mind. ‘. 

After having treated of the external senses, we shall Sens 
next proceed to consider those properly called zvternal ; 
which are the memory, the mmagination, and the judge- 
ment. he first is lessened, disturbed, or even totall 
destroyed, in many diseases, especially those which affeet 
the brain; as im apoplexy, palsy, mternal tumours of © 
the head, external violence applied, fevers, especially 
those in which there is an increased motion of the blood 
towards the head, or where the brain is any other way 
very much affected. Jtis very rarely, however, depray- 
ed in such a manner that ideas are not represented to 
the mind in their proper order ; or if at any time sucha 
disorder occurs, it is considered rather as a disorder of 
the imagination, or as a delirium, than a failure of the 
memory. ‘The mind is said to be disordered when the 
pereeptions of memory or imagination are confounded 
with those of sense, and of consequence those things 
believed to be now present which are really past or 
which never existed ; or when the sense of the person 
concerning ordinary things is different from that of 
other people. ‘The general name for such disorders is 
vesania : if from fever, it is called delirdum. A general 
fury without a fever, is called manza or madness: but 
a partial madness, on one or two points, the judgment 
remaining sound in all other respects, is called selancho- 
lia. 'There is, however, no exact and accurate limits 
between a sound mind and madness. All immodefate 
vivacity borders upon madness ; and, on the other hand, 
a sorrowful and gloomy disposition approaches to melan- 
choly. §. 

Delirium accompanies fevers of many different kinds. Deliri, 
Sometimes it is shght, casily removed, and searce to 
be aecounted a bad sign. Often, however, it is very 
violent, and one of the very worst of signs, requiring 
the utmost care and attention. | 

A delirium is either fierce or mild. The fierce de- 
lirium is preceded and accompanied by a redness of 
the countenance, a pain of the head, a great beatmg 
of the arteries, and noise in the ears; the eyes in the 
mean time looking red, inflamed, fierce, shining, and 
unable to bear the light; there is cither no sleep at 

all, 
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all; or sleep troubled with horrid dreams 3 the wonted 
Ye) umn 4 Ss P : 
a) —J manners are changed ; an unusual peevishness and ill- 
nature prevail. ‘Phe depravation of judgment is first 
observed between sle P and waking, and by the per- 
son’s crediting his imagination, while the perceptions 


2} 
eases of the brain and nerves, is by no means free from Idiotism. 
difficulties. For though we know that the brain, or —~v——~ 
a certain part of it, is hurt, or that it is irritated by a 
swelling, or a pointed bone growing into it, nobody 

can foretel how great, or what may be the nature of 


ory. 


of sense are neglected, and the ideas of memory occur 
jn an irregular manucr. Fury at last takes place, and 
sometimes an unusual and incredible degree of bodily 
strength, so that several attendants can scarce keep a 
single patient in his bed. 

The niild delirium, on the contrary, is often accom- 
panied with » weak pulse, a pale collapsed counte- 
nance, and a vertigo when the patient sits in an erect 
posture ; le is seldom angry, but often stupid, and 
sometimes remarkably grieved and fearful. ‘Ihe loss of 
judgment, as in the former kind, is first perceived when 
the patient is half awake ; hut a temporary recovery 
ensues upon the admission of the light and the conver- 
gation of his friends. ‘The patient mutters much to 
himself, and attends little to the things around him ; 
at last, becoming quite stupid, he neither fccls the 
sensations of hunger or thirst, nor any of the other 
propensities of natnre, by which means the urme and 
excrements are veided involuntarily. As the disorder 
increases, it terminates in subsultus tendinum, tremors, 
convulsions, torpor, and death. The other species of de- 
lirium also frequently terminates in death, when the 
spirits and strength of the patient begin to fail. 

The symptoms accompanying either of these kinds 
of delirium show an unusual, inordinate, and unequal 
motion of the blood through the bram, and 2 great 
change in that state of it which is necessary to the ex- 
ercise ef the mental powers. It is very probable, that 
an infammation of the brain, more or less violent and 
general, somctimes takes place, although the signs of 
universal inflammation arc frequently slight. ‘This we 
learn from the dissection of dead bodies, which often 
show an unusual redness of the brain or of some of its 
parts, or sometimes an effusion or suppuration. 

The state of the brain, however, may be much af- 
fected, and delirium induced, by many other causes be- 
sides the motion of the blood. In many fevers, ty- 
phus, for instance, the nervous system itself is much 
sooner and more affected than the blood’s motion; and 


often sleep little or none for a long time.-Yet even 
this so defective and imperfect knowledge of the dis- 
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the malady from such a hurt: for examples are not 
wanting of people who, after losing a large part of the 
brain, have recovered and lived a long time; there 
are many instances also of persons who have perceived 
no inconvenience from a large portion of that viscus 


being corrupted, until at length they have fallen sud- . 


denly down and diced in convulsions. 
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Another disease of the internal senses, quite difler-Idiotisa. 


ent from these, is faterty or tdiotism. 
ed zdiots who are destitute either of judgment cr nic- 
mory, or clse have these faculties unequal to the com- 
mon offices of life. A weak memory, however, is by 
no means essential to idiotism. For there are sonie in- 
stances of idiots who have had very correct and very 
extensive memories. A kind of idiotism 1s natural and 
common to all infants; neither is it to be accounted a 
disease ; but if it last beyond the state of infancy, 
it is a real discase, and for the most part incurable. It 
has the same causes with the other diseases of the in- 
ternal senses ; although these can searcely be detected 
by the eye or by the knife of the anatomist. It fre- 
quently accompanies, or is the eflect of, epilepsy. 
fence, if the epilepsy derives its origin from causes not 
scated in the head, as from worms lodging in the in- 
testincs, the fatuity may be cured by dislodging these, 
and removing the epilepsy. It is not unlikely that the 
fatuity of children, and the dotage of eld men, may 
arise from the brain being in the former too soft and in 
the latter too hard; or perhaps im the one case not 
evolved, and in the other somewhat decayed. 


Those nre call-- 
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The muscular power may be diseased in a great num- Disorders 


ber of wavs. 
but this must be carefully distinguished from vigour. 
By mobility is meant the case with which the muscular 
fibres arc excited into contraction. ‘Phe vigour, on the 
other hand, is that power with which the contraction 
is performed. They are sometimes joined, but more 
frequently separate, and for the most part the excesses 
of each are owing to contrary causes. 


times certain muscular parts appear to have too great 
strength. In maniacs and phrenitics, an immense 
q Ee strength 


The mobility itseif may be too — =e 
cular 
power. 
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though the morbid affections of the nervous system are Too great mobility is when motions are excited by Mobility. 
as invisible to the senses as the liealthy state of it, the a very slight stimulus, or when very violent motions 
symptoms of its injuries plainly show that its action, or are produced by the customary stimulus. A certain 
excitement, as some call it, is unequal and inordinate. habit of body, sometimes hereditary, renders people 
In this way, too, delirium is produced by several poisons. liable to this disease. Women have a greater share of 

w‘ycho- The pathology of melancholy and mania is much mobility than men. Infants have a great deal of mo- 

i m more obscure ; as coming on without any fever, or di- bility, often too great; youth has less than infancy, 
sturbance in the blood’s motion. Often also they are lut morc than man’s estate ; though old age has com- 
hereditary, depending on the original structure of the monly too little. A lazy, sedentary lite, full dict, 
body, especially of the brain; the fault of which, how- a suppression of the usual -evacutions, fulness of the 
ever, caumot be detected by the nicest anatomist. But blood-vessels, and sometimes their being suddenly 
it is well known, that various diseases of the brain, emptied, laxity, flaccidity of the solids in general, but 
obstructions, tumors, citler of the brain itself, or of sometimes too great a tension of the moving fibres, the 
the cranium pressing upon it, any injury done tothe use of diluents, especially when warm, or heat applied 
head, and, as some physicians relate, the hardness and in any manncr, produce too great mobility. And this 
dryness of the brain, and some peculiar irritations af- may be either general or particular, according as the 
fecting the nervous system, are capable of bringing on causcs have been applied to the whole body, or only to 
this malady. And indeed so great are the irntations a part of it. _. 89 
ailecting the nervous system in mad people, that they Vigour in general is rarely morbid ; although same- Vigour. 
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streneth is observed in all the muscles, especially in those 
which serve for voluntary motion 5 this is not unjustly 
reckoned morbid, ‘Phe reason of this excess is very ob- 
scure ; however, it is plainly to be referred to a discased 
state of the brain. 

Amore frequent and morc important excess of vi- 
gour is observed in those muscular fibres that do not 
obey the will, such as those which move the blood. Its 
circulation is thus often increased, not without great 
inconvenience and danger to the patient. Buta slighter 
excess of this kind, pervading the whole body, renders 
people apt to reccive inflammatory diseases, and is usu- 
ally called a phlogistic diathesis. But this is better ob- 
served when local, as in inflammation itself. 

‘Too great vigour of the muscular fibres may arise 
fram the nervous power increased beyond measure, 
as in mania, phrenitis, or violent affections of the 
mind; from too great a tension of the fibres, by 
which they more easily and vehemently conceive mo- 
tions, as of the arteries when filled with too much 
blood ; from catching cold, by being exposed either to 
cold or heat, as usually happens in the spring ; or, last- 
ly, though the nervous power and tension of the fhbrcs 
should not at all be changed, their action may be- 


come too great, from a stimulus more violent than usual. 


being applied, or from the usual stimulus, if the fibres 
themselves have already acquired too great a share of 
mobility. 

The opposite to too great mobility is torpor, and 


to too great, vigour is debility. ‘Forpor is such a di-. 


minution of mobility as renders the parts unequal to 
their functions. It arises from causes directly oppo- 
site te mobility; such as, a harder and more rigid 
contexture of the parts themselves, or cven sometimes 
from one too lax and flaccid; from old:age ; from some 


peeuliar temperament ef body, such as one phlegmatic, ° 
frigid, or insensible ; too great and incessant. labour,. 


cold, spare diet, and an exhausted body. This evil is 
the more to be dreaded, because, the powers of the 
body being deficient, nature is neither able to make 
any cflort of herself, nor are the remedies, in other 
cases the most efficacious, capable of affording her any 


assistance. 


Debility takes placc, when the motion of the 
museles, cither voluntary or involuntary, is not per- 
formed with sufficient strength. A greater ér lesser 
share of debility, either general or of some particular 
part, accompanies almost all diseases, and is indeed no 
small part of them: for it is hardly possible that a 
disease can subsist. for any length of time without in- 
ducing some degrec of debility. When a state of de- 
bility is induced, it renders a man obnoxious to innu- 
merable disorders, and.throws him.as it were defence- 
less in their way. It often depends on the original 
structure of the body, so that it can be corrected 
neither by regimen nor medicines of any kind. A 
different degree of strength also accompanies the dif- 
ferent ages of mankind; and thus, in some cascs, de- 
tility cannot be reckoned morbid. But a truly mor- 
bid and unusual debility ariscs from the nervous ener- 
gy being diminished 5 from diseases of the brain and 
nerves, or of the muscles through which they are dis- 
tributed ; froma decay of the nerves themselves; from 
a want of the due tension of the fibres, or the fibres 
themselves becoming torpid ; from the body exhausted 


Thet 
by spare dict, want, cvacuatious 5 or, lastly, from dis. Disor 
eases affecting the whole body, or some particular parts jn, 
of it. ~ Mase 

The highest. degree of debility, namely, when the _ Po 
strength of the muscles is altogether or nearly destroy- 
ed, is called paralysis or palsy 3 and 1s either universal, Palsy, 
or belonging only to some particular muscles. An 
universal palsy-arises from diseases of the brain and 
nerves, sometimes very. ohsure, and.not to be disco- 
vered by the anatomist; for the nervous power itself 
is often deficient, even. when the structure of the nerves 
remains unhurt ; yet often a conipression, obstruc- 
tion, or injury of the vessscls, extravasation of blood or 
serum, collections of pus, swellings, &c. are discover- 
ed. It frequently arises from certain poisons acting 
on the nerves; from the fumes of metals; from the 
diseases of parts, and aficctions of the muscles, very. 
remote from the brain, as in the colic of Poictou. A 
palsy of single muscles, but less perfect, often arises 
without any defect of the brain or nerves, from any 
violent and contained pain, inflammation, too great 
tension, relaxation, rest, or destruction of the texture 
of the parts, such as commonly happens after the rheu- 
matism, gout, luxations, fractures of the bones, and 
ischuria. 

An waiversal palsy, however, as it is called, scldom 
affects the whole body, even though it should origi- 
nate from 2 disease of the brain. We most.common- 
ly see those who are paralytic affected only on one 
side, which is called an hemiplegia. It is said that 
the side of the body opposite to the diseased side of 
the brain is most commonly affceted. If all the parts- 
below the head become paralytic, it 1s called a para- 
plegia. In these discascs the senses for the most part 
remain ; though somctimes they arc abolished, and at 
others rendered dull. Sometimes, though rarely, and 
which is an exceeding bad symptom, the motion, sen- 
sation, pulse, and heat of the paralytic limbs. are. lost;. 
in which case the arterics themselves become paralytic. 
A palsy of the whole body, as far as regards the volun- 
tary motions, with anzsthesia and sleep, is called an. 
apoplexy. This proceeds from some injury of the. brain: 
though a state very similar to it is induced by narcotics. 
opium, wine itself, or any generous liquor taken to ex- 
cess; and lastly, by breathing in air corrupted by noxi- 
ous impregnations, such as a large proportion of cars 
bonic acid, hydrogenous gas, or similar active aexiform 
fluids. 

Another disease. to which muscular motion is liable, 5p) 
and that neither slight nor unfrequent, is called spasm. 
‘This is a violent and irregular motion of the niuseles. 
Of spasms there are two kinds, the tonic and clonic. 
The latter: is frequently called. a convulsion 3 in order 
to distinguish it from the other, which is more peculiar: 
ly called .spasm. 

Spasm, thereforc, is a violent, constant and preterna- 
tural contraction of the muscular fibres ; but a con- 
vulsion.is an unusual and violent contraction alternated 
with relaxation. People are rendcred lable to spasm 
by too sensible a habit of body, cr too great mobi- 
lity ; and henée it is a disease common in. women, 
infants, and in weak, luxnrious, lazy, and plethoric 
people. It is brought on those already predisposed to 
it, by any kind of stimulus applied to the brain, or to 
any nerve, muscle, or uervoys part connected with * 
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of which we have examples in dentition; worms lodged 
jn the intestines, and irritating them , any acrid matter 
infecting the blood, or much aflecting the stemach and 
intestines 3 the irritation of any nerve, or of the brain 
itself, by an exostosis, swelling, too great fulness of the 
yessels, pain, vehement aficctions of the mind, sudden 
evacuation, or poisons admitted into the body. Fre- 
quently, however, the malady originates from slight 
causes, little known, and not easily observed. 

Syasm is both the cause and effect, and frequently 
constitutes the greatest part, of many diseases. It is 
often very difficult either to be known or cured; be- 
cause it is so multiform, and produces as many differ- 
ent symptoms as there are organs affected ; of which it 
surprisingly disturbs, impedes, or increases the functions. 
It is a disease seated in the original stamina of the con- 


stitution ; and neither to be removed by slight remedies, © 


nor in 2 short time. 

With regard to sleep, its use is sufficiently apparent 
from the effects which it produces in the body. It re- 
stores the powcrs both of mind and body when ex- 
hausted by exercise, giving vigour to the onc, and re- 
storing its wonted alacrity to the other. It renders the 
muscles again active and moveable, after they have be- 
come wearied, rigid, painful, and trembling by hard 
labour, It moderatcs the quickness of the pulse, 
which usually increases at mght, and brings it back 
to its morning standard. It seems also to assist the di- 
gestion of the aliment ; lessens both thie secretions and 
excretions; and renders the fluids thicker,than other- 
wise they would be, especially ina body endowed with 
mach sensibility and mobility. Hence sleep is not only 
useful, but absolutely necessary for preserving life and 
health; and.is a most excellent remedy both for allevi- 
ating, and totally removing, many diseascs. 

Want of sleep is hurtful in many different ways, 
especially to the nervous system. It renders the organs 
of sense hoth external and internal, as well as those of 
every kind of motion, unfit for performing their offices, 
Hence the sensations are cither abolished, or become 
imperfect or depraved 5 and hence imbecility of mind, 
defect of memory, a kind of delirram, mania itself, pain 
ol the head, weakness of the joints, an imperfect or 
inordinate action of the vital organs, quickness of pulse, 
heat, fever, depraved digesticn, atrophy, leanness, and 
an increase or perturbation of the seerctions and exere- 
tions. 

Sleep may be prevented both in healthy and sick 
peopie from various causes; such as strong light, 
hose, pain, anger, joy, erict, fear, anxicty, hunger, 
thirst, vehement desire, motion of the hedy, memory, 
Imagination, intense thought, &e. Onthe ether hard, 
sleep is brought on by a slicht impression on, the organs 
of sense, or none at all; by the humming of bees, 
the noise of falling water, cold and insipid discourse ; 
or lastly, by such an exercise of the memory as is 
neither too laborious nor disturbing to the mind.— 
Poo great an impulse of the blood towards the head, 
such as often happens in fevers, prevents sleep; hut a 
free and equal distribution of the blood throngh the 
whole body, especially the extreme parts, frequently 
brings it on, Whatever weakens the bedy also fa- 
vours sleep; and henee various kinds of evacuations, 
the warm bath, fomentations, sometimes heat itself, are 


‘useinl for, promoting it. It also comes on easily after 
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taking food, or induiging venery; the violent sensa- Disorders 
tion being then quicted, and the body itself somewhat of Slecp. 
weakened. Cold produccs a deep sleep of long conti. ha 
nuance, not casily disturbed, and often terminating in 

death. Lastly, here ave certain substances which, 

when applicd to the body, not only do not excite the 

nervous system, bunt plainly lay us asleep, and rendez 

us unfit for sensation ; of this kind are those called xar- 

cotics, as opium and the like; among which also we 

may reckon wine taken in too great quantity. Lastly, 
Watching itself is often the cause of sleep; because 

while a man is awake he always more or less exercises 

the organs of his body, by which the nervous influence 

is diminished, and thus the more violently the body is 
exercised, in the same proportion is the person under a 
necessity of slecping. 

Sleep is deficient in many diseases; for there are 
few which do not excite pain, anxiety, or uncasiness, 
suflicient to prevent the approach of sleep, or to 
disturb it. Fevers generally eause those who labonr 
under them to sleep ill; as well on account of the 
uneasiness which accompanies this kind of disease, as 
by reason of the impetus of the blood towards the 
head being frequently increased; and likewise from 
the stomach being disordered, loaded with meat, or 
distended with drink. Hence also we may sec the rea- 
son why many hypochondriac and hysteric patients sleep 
so il]; because they have a bad digestion, and their sto- 
mach is disposed to reecive many though frequently 
slight disorders ; the slightest ef which, however, is sut- 
ficient to deprive the patient of rest, provided the body 
be already irritable, and endowed with too great a 
share of mobility. 

Want of sleep will hurt in diseases as well as in health ; 
and for the same reason 5 but in a greater degrce, and 
more quickly, in the former than in the latter; and is 
therefore not only a very troublesome symptom of itself, 
but often produces other very dangerous ones. 

oo much sleep, on the other hand, produces many 
mischiefs, rendering the whole body languid, torpid, and 
lazy; and it even almost takes away the judgment. it 
also disturbs the circulation, and diminishes most of 
the sceretions and exerctions. “Hence plethora, fat- 
ness, flaccidity, and an mability for the common of- 
fices of life.——The causes of tlis excess arc, either: the 
usual causes of sleep above mentioned mereased beyond 
measure, or some fault in the brain, or a compression 
of it by an extravasation of the humours; or some- 
times, us it would secm, from great debility produced 
by an unusual cause, as in these who are recovering 
frem typlious fevers and other diseases. In these cx- 
amples, however, this excess of sleep is by no means 
hurtfnl; nor even, perhaps, in those cases where an 
excess of gricf continued for a long time, ora grea 
fright, have prodoced a surprising and unexpected som- 
nolency. ‘Lastly, Many people have accustomed them- 
selves, and that not without a great deal of hurt to 
their constitutions, to sleep too much. Nor are there 
examples wanting of some who have passed whole days, } 
and even months, in sleep almost uninterrupted. 95 

With reeard to the manner in which the circulation Cireulations, 
of the blood is performed, and the various principles 
of which it is composcd, sec the articles BLoop, and 
Axstromy. As for the disorders to whieh the blood 
and its circulation are subject, it has heen observed, 
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Disorders that in our younger years the veins are much more 
of Circula~ dense, firm, and strong, than the arteries; but the 


tion. 
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latter, by reason of the continual pressure upon them, 
and the strength which they exert, become daily more 
firm, hard, and strong, until at last they equal or ex- 
ceed the veins themselves in strength; and it 1s not un- 
common in old men to find some part of the arterics 
converted into a horny substance, or even into a sohd 
bone. Hence in the state of infancy the greatest part 
of the blood is contained in the arteries, and in old age 
in the veins; an affair indeed of no small moment, as 
it shows the reason, in some measure, of the state of in- 
crease and decrease of the body. Besides, if any aisease 
happens from too great a quantity of blood, it thence 
appears that it must show itself in young subjects in 
the arteries, and in old ones in the veins ; and this 1s 
the reason of many diseases which accompany certain 
periods of life. 

In most, if not’in all species of animals, the arteries 
of the females are mueh more lax and capacious when 
compared with the veins, and the veins much less, than 
in the males of the same genus. The design of na- 
ture in this conformation, is probably that they may 
be the better able to nourish the foetus in their womb. 
The same likewise seems to be the reason why women 
ave more inclined to plethora than men; and to this 
greater capacity of the arteries and smallness of the 
veins are we to ascribe that beauty and elegant shape of 
the arms in women, not disfigured or livid with veins as 
in men. 

The blood is also distributed in various proportions 
to the different parts of the body, and that proportion 
too differs at different periods of our lives, At first 


a grcat quantity is sent to the head, becausc that part 


of the body is first to be evolved and fitted for its ofh- 
ccs; but as soon as the parts begm to make a consider- 
able resistance to the efforts of the blood, and the ves- 
sels cannot easily be further dilated, it 1s necessarily sent 
off to other parts; by which means the rest of the body 
increases in bulk, and becomes fitted for performing its 
proper functions. The effect of this change is also very 
soon observed, namely, when none of the blood passes 
through the navel, and of consequence a greater quan- 
tity is sent by the iliac arteries to the inferior extremi- 
ties. These, though so small and slender in the ivctus, 
increase very suddenly ; so that oftenin not many months, 
the eluld can not only stand on its feet, but even walk 
tolerably well. And during the earliest periods of in- 
fancy, the inferior extremities grow more rapidly than 
any other part of the body. 

Physicians are wont to judge of the state of the cir- 


t.egrteries €ulation by the pulse, which indeed is very various, as 


well with regard to its frequency, as to the strength 
and equality of its strokes and intervals.—Its common 
quickness in a healthy adult is about 70 strokes in a 
minute. In a foetus, perhaps, it 1s more than double ; 
and in an infant a few months old, hardly less than 120. 
As we grow up, this quickness gradually diminishes; so 
that in extreme old age it sometimes decs not execed 
50, or is even slower. ‘This rule, however, 1s not 
without exceptions: for many, especially those of an 
irritable habit, have the pulse much quicker ; while 
others, even in the vigour of their age, have their pulse 
remarkably slow. It is for the most part somewhat 
quicker 1p women than in men. 


or soft, small, and weak. A full, great, and strong 
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The pulsc is also rendered quicker, both in a healthy p; 
and diseased body, by the application of stimuli of many of 
different kinds. Exercise especially, by accelerating 
the return of the blood through the veins, increases the 
quickness of the pulse to a surprising degree. Various 
kinds of irritations affecting the nervous system, as in- 
tense thinking, passions of the mind, pain, heat, stimu- 
lating medicines, wine, spices, &c. likewise produce 
the same effect. The acrimony of the blood itself also 
is thought to quicken the pulse. 

When a person first awakes in the morning, the 
pulse is slow, but becomes quicker by degrecs on ac- 
count of the many uritating matters applicd to the 
body. Its quickness is increased after taking food, 
especially of the animal kind, or such as 1s hot or sea- 
soned with spices. In the evening a slight fever comes 
on, for whieh rest and sleep are the remedy. These 
things, however, are scarcely to be observed 1n a healthy 
person, but are very evident in one that is feverish, 
especially when the fever is a heetic.—Again, even 
debility itself often renders the pulse quicker than 
usual ; because the ventricle of the heart not being 
quite emptied, it is the sooner dilated again, and ot 
consequence contracts the sooner. For this reason a 
physician can never judge of the strength of the circu- 
lation from the frequency of the pulse. 

Lastly, In all fevers, however ditlerent from one an- 
other, the pulse is found to be too quick, partly per- 
haps from debility, partly from the acrimony of the 
fluids, and partly from the repulsion of the blood from 
the surface of the body, and the accumulation of it m 
the large vessels where it acts as a stimulus; though 
it must be owned, that a-great deal of this is obscure, 
if not totally unknown; nor in truth are we able to 
understand in what mamner the aztocrateia acts with 
rcgard to the frequency of the pulse. 

‘he pulse is seldom observed too slow, unless when 
the mobility of the body is much diminished, as in 
cecrepid old age, or from a compression or disease of 
the brain, as is exemplificd in the second stage of by- 
drocephalus 3 but a greater compression of the brain 
usnaily produces a still more remarkable slowness of the 
puise, as in the third stage of hydrocephalus.—Some- 
times also the pulse is too slow in those who are 
recovering from tedious fevers. But this is a matter 
of little moment, and seems to be owing to some kind 
of torpor. Indeed it has generally been considered as 
a mark of a thorough and compicte solution of the 
fever; for it is commonly observed, that when this 
state of the pulse takes place, the paticnt seldom suflers 
a rclapse. 

_ While the frequency of the pulse contiues the same, 
its strokes may be either full, great, strong, and hard; 


pulse takes place when the ventricle strongly and com- 
pletely empties itself; throwing out a great quantity 
of blood into the arteries, which fully distends them 
and stimulates them to a strong contraction. A pulse 
of this kind is common in strong healthy men, and 13 
seldom to be aceounted a symptom of disease. But if 
it be too strong, and strike the finger of the person who 
feels it violently and sharply, it is called a hard pulse. 
‘his hardness: is produced by a sudden and violent eon- 
traction of the heart and, arteries, which distends even 
the remote branches, as those of the wrist, too suddee 
an 
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5 Jem gud smartly, and exeites them also to sudden and vio- 


fi rcula- Jent eontraetions. 
on. 


A hard pulse therefere denotes too great an action 
of the heart and arteries. It may arise from various 
causes: in the first place, from too great a tension of 
the vessels ; for instance, from their being too full, and 
by that means more prone to motion, and the more 
fit for reeeiving violent motions. It may arise also 
from too great a density and firmness of the solids ; 
and henee it is most frequent in cold countries, among 
strong robust people and such as are accustomed to 
hard labour. It may likewise arise from various causes 
irritating the whole nervous system, cr only the heart 
and arterics. Lastly, It accompanies many fevers, as 
well as most inflammatory disorders, whether the in- 
flammation arises from a gcneral stimulus applicd to 
the whole body, or from the irritation of particular 
parts, by degrees extended over the whole body. In 
sue a state of the circulation, the patient frequently 
stands in need of blood-lctting, and almost always bears 
it well. - 

A small, weak, and soft pulse is generally owing to 
causes opposite to the former, and indicates a con- 
trary state of the circulation and nervous system. It fre- 
guently requires stimulants ; nor docs it generally re- 
quire blood-letting, or casily bear it. Sometimes, how- 
ever, a pulse of this kind is observed even in the case 
of a dangerous inflammation, of the stomach for in- 
stance, or intestines. But in these and the like ex- 
amples we ought to attend to the nature of the malady, 
much more than to the state of the pulse. 

The pulse is said to intermit, when the stroke docs 
not return after the usual interval, and perhaps not 
till after twice, thrice, or four times the usual space. 
A pulse of this kind seems to be almost natural and 
constant in some animals, and is common to some men 
even in the most perfect health; and if these happen 
to be seized with a fever, thc pulse sometimes becomes 
regular, nor can the disease be removed before the in- 
fermission has rcturned. 

Moreover, in some people, though their pulse beats 
equaliy while in health, yct the slightest illncss makes 
it intermit ; and in others, especially those who have a 
great deal of mobility in their constitution, such as lry- 
pochondriac and hysteric people, the intermission of 
the pulse is felt, without applying thc finger to the ar- 
tery, mercly by the uneasiness which they perceive in 
their breasts during those intervals in which the pulse 
isdefieient. An intermittent pulse hkewise occurs in 
many diseascs of the breast, especially when water is 
collected in it; and the like happens im the end of all 
diseases, especially fevers, when the strength is nearly 
exhausted, and death approaches, of which it is fre- 
quently the forerunner. 

An intermitting pulse therefore seems to arise from 
an unequal influx of the nervous power into the heart, 
or from the decay and exhaustion of the nervous power, 
by which means the heart is not able to contract till 
it has been distended beyond its due pitch. Or, lastly, 
It may arise from diseases of the organ itself, or the 
Neighbouring parts ; from swellings, watcr, &c. press- 
lug upon them, and impeding the action of the heart: 
which is indecd is a very, dangerous disorder, and almost 
always mortal, 
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Many other variations of the pulse are enumerated “pisorders 
by physicians, but most of them are uncertain, and not of Circula- 


confirmed by experience. We shall therefore now con- 
sider the motion of the blood, which may be eithcr too 
great, too small, or irregular. 

A quick pulse, caicris paribus, produces a more ra- 
pid circulation, beeausc the sooncr that the ventricle 
of the heart is empticd, the more quickly is the blood 
thrown into the arteries; and their actions must an- 
swer to this stronger stimulus. Hence exercise, heat, 
stimulants, plethora, every kind of irritation, passions 
of the mind, and fever, increase the circulation. The 
elieet of this increase is a distention of the vessels, a sti- 
mulus applied to the whole body, an increase of heat, 
and often a debility. ‘he sccrction of sweat is increas- 
ed while the other secretions are diminished, and the 
various functions of the body impeded; thirst comes 
on, the appctite is lost, the fat consumed, and a dispo- 
sition to putrescency introduced. Sometimes the small- 
er vessels are burst 5 whence efinsions of blood and he- 
morrhages. But we are by no means to forget, that 
this violent motion of the blood, however hurtful it 
may seem, is among the best remedies made use of by 
nature in curing many diseases. 

The motion of the blood is diminished, espeeiully 
by debility, torpor, the want of irritation, or of exer- 
cise ; the same thing happeus to all the fluids, if there 
be any obstruction in the vessels, or any canse by which 
their return is hindered or rendered more difficult. 
Thus, from the very weight of the blood itself, if a 
person has stood long on his feet, the humours return 
more slowly from the inferior extremities. Any disease 
of the heart and arteries also, as an aneurism, contrac- 
tion, ossification, must neccssarily obstruct the circula- 
tion. Thc same thing happens from obstructions of the 
veins, or intcrrupted respiration, by which the passage 
of the blood through the lungs to the left side of the 
heart is impcded. 

But, from whatever causcs this diminution of the 
circulation takes place, the bad consequences are per- 
ceived chicfly in the veins, because in them the blood 
always moves more slowly than in the arteries. Hence 
varices, and congestions of blood, especially in those 
parts of the body where the veins are destitute of 
valves, and of consequence whcre the motion of the 
muscles cannot assist the circulation. Hence also arise 
dropsies from an impeded or languid motion of tlie 
blood ; because the resistance of the veins being increas- 
ed, the blood is reccived into them with the greater 
difficulty, and more of the thin humour is driven into 
the exhaling vessels, and by them. deposited in suchi 
quantities as cannot be reabsorbed by the lymphatics. 
These diseascs, as well as all others proceeding from 
defects of the circulation, arc also more difficult of cure 
than others, because all the vital pewers are weakened 
at the samc time. 

Another disorder of the cireulation is where the 
blood is carried to one part of the body. in too great 
quantity, by which means the other parts are depri- 
ved of their due proportion. This irregular distribution 
of the vital fluid frequently arises from a stimulus ap- 
plied to the part itself, or to the brain, or at length 
acting on the mind, which, according to the laws of 
sympathy, produces a certaim defhnite nt 
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Disorders the blond. It arises also not unfrequently from a spasm 

of Cireula- taking place im some other parts, which drives the 
tion. ~—s blood out of its ordinary course. 

In proportion to this irregularity of the circulation 
are the consequences; heat, swelling, redness, inflamma- 
tion, rupture of vessels, haemorrhages, eflusions, destrue- 
tion, corruption, and suppuration of the celiular texture 
and adjoining parts, &e. Even this evil, however, 
nature often converts into an excellent remedy; and 
-physicians, following her steps, frequently attempt to 
direct the distribution of the blood in partreular diseases, 
well knowing that a change in the distribution of the 
blood is frequently efficacious either for radically curing 

07 some diseases, or relieving their most urgent symptoms. 

Palpitation. Lastly, Some disorders in the motion of the heart 
itself, aml-those of no smajl consequence, remain yet to 
be taken notice of, namely, palpitation and syncope. 
A palpitation is a viclent and irregular action of the 
heart, such as for the most part is perceived by the 
patient himself, and that not without a great deal of 
uncasiness and oppression at his breast; and it 1s also 
manifest to the by-standers, if they apply their hands, or 
look at his naked breast ; the pulse of the arteries in 
the mean time being weak, unequal, and intermit- 
‘tent. This is a spasmodic disorder; and is induced by 
various eauses afiecting either the nervous system in 
general, or the heart in particular. Every disease of the 
-organ itself, such as«% constriction of its valves and 
blood-vessels, an ossification, enlargement, or polypus, 
hindering the free action of the heart, and evacuation 
of blood from it, are capable of exciting it to violent 
nnd unusual contractions. ‘The same cflect will also 
follow plethora, or too violent an‘impulse of the blood. 
The heart will likewise frequently palpitate from a vio- 
lent excitement of the nervous system, especially where 
the constitution is endowed with a great deal of mobili- 
ty. Hence palpitations arise ‘from any affection of 
the mind, and in hysteric women. Palpitation may 
likewise arise from an affection of the stomach, occa- 
-sioned by worms, a surfeit, flatus, or stimulation by 
various acrid substanees. It frequently also accompanies 
the gout when repelled, or even when a fit is coming 
on. Somctimes it arises from delility, whatever may 
be the cause ; frequently from any difficulty in breath- 
ing; aud many of ‘tlese causes may be joined at the 
same time, or some of them produce others. 

Hence we may sce why the evil is sometimes slight 
and of short eontinuanee ; at’other times altogether in- 
curable, and certamly mortal in a longer or shorter 
time ; why it sometimes returns at intervals, often com- 
ing on and being increased by every kind of irritation 
and exercise, and sonietimes relieved er totally removed 

98 by stimulants or exercise. 

‘Syncope. A. syneope takes place*when the action of the heart, 
and along with it that of the arteries, is suddenly and 
very much lessened; whence the animal powers, the 
senses, and voluntary motions, immediately cease. This 
may be prodnced by almost all the causes of palpitation ; 
hecause whatever can disturb and disorder the motion of 
the heart, may also weaken or suspend it. The vitiated 
structure of the heart itself therefore, violent passions of 
the mind, whether of the depressmmg kind, or those 
which suddenly and vehemently excite, various kinds 
of.nervous diseases, those of the stomach, every kind of 
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nese, or tenacity of the blood, as’ was formerly thought; 
but rather its thinness, or at-least’a Jess tendency in it 
‘to coagulate. 


‘that which runs into another has little or nonce at all. 


‘duces those masses ealled po/yp7, which sometimes take 


Theor 
debility and evactation, especially a preat loss'ef blood, pion, 
exeessive and unremitting labour, long watching, heat, of the 
pain, many kinds of poisons, &c. preduce fainting. _ Blood 

Hence we see, that whatever weakens the motion of ~~ 
the blood through the brain tends to produce fainting; 
and, onthe contrary, whatever tends to augment that 
motion, also tends to refresh, and to prevent the person 
from fainting. Hence also we see how the mere posture 
of the body may either bring on or keep off fainting, or 
remove it after it has already come on. We likewise 
sce how this disorder may sometimes be of little conse- 
quence and easily removed; at-others very dangerous, 
not only as a symptom, but even of itself, as sometimes 
terminating in deaths; and lastly, how it may be nsed 
as a remedy by a skilful physician, and artihaally 
induced, cither to free the paticnt from violent pain, ¢r 
to stop an immoderate effusion of blood scarce to be 
restrained by any other mcthod. P fp 

With regard to the disorders of the blood itself, the Bultco. 
glutinous part of it, or, more properly, its fibrine sepa. lowede 
rated from the-red particles, produces that buit-coloured - “i 
appearance “often seen upon blood drawn from people = 
afflicted with inflanmatory disorders, and even some- 
times when no such diseases are present. This erust 
indeed is nothing else than the hbrine ef the blood 
taking longer time ‘than usual to coagulate, by which 
means the red particles have an opportunity of falling 
to the bottom. This indicates no lentor, density, thek- 


Tt arises for the’ most part from a viclent 
agitation and:conquassation of the blood within the bo- 
dy; and hence it accompanics many fevers, all inilam- 
mations, sometimes hemorrhages, cxanthemata, ple- 
thora," pain, and maz irritations. Jt must, however, 
be allowed that in several of these diseases it 1s render- 
cd highly probable at least, from experiments apparent- 
ly acevrate, that the quantity of the fibrine of the blood 
is really inereased in the proportion which it bears to 
the other parts. This ernst, however, is not alwzys to 
be aecounted morbid, as “it often happens to the most 
healthy ; «and may even be produced or cestroyed by 
the slightest causes while the blecd is running from the 
vein, so that frequently we shall see a very thick and 
ténacious erust on the blood flowing into one cup, whic 


Tn general, however, the appearanee of this crust shows, 
that the paticnt will bear blood-letting well, thongh 
those have been in a great mistake who have directed 
this operation to be repeated till no more crust appeai- 
ed on the blood. 

The cougulable part of the blood also frequently pro- 


place during life, but more frequently after death, im 
the large vessels near the heart, or even in the eavities 
of that organ. Similar masses also are frequently form- 
ed in the nterus, and are ealled moles. , mm x4 
The quantity of blood contained in a healthy body Plcthy 
is very various, and difficult to be ascertained. Many | 
diseases, however, may arise from its being either tco | 
scanty or too abundant. Too great a quantity of 
blood is produced by the use of rich, nourishing diet, 
strong drink, aceompanied with a good digestion ; 
from a lazy, sedentary life, or much sleep, especially 


im 


‘hory. 


ers 19 those who have been formerly accustomed to much 
exercise 5 with many other causes of the same kind. 


nod. Tt renders the person dull and languid, and sometimes 


almost totally oppresses him ; nox are those organs des- 
tined for moving the blood suflicient for driving for- 
ward such a load. The pulse sinks; and sometimes a 
syncope, vertigo, or palpitation takes place. Morc fre- 
quently, however, the vessels are too much distended, 
aud ready to be thrown into violent and irregular mo- 
tions. Hence a disposition to fevers, inflammations, an 
unequal distribution of the blood, unusual congestions, 
mpture of the vessels, and hemorrhages. Besides this, 
in consequence of the closc connection between the san- 
guiferous and the nervous system, a fulness of blood 
produces a disposition to spasm aud other diseases of that 
kind. 

Hence we may understand why a plethora is some- 
times accompanied with a weak and sometimes with a 
strong and bard pulse, why it is the cause as well as a 


part of so many distcmpers, why it is the eflect of a. 


high state of health, &e. 

The want of a due quantity of blood is no less perni+ 
eicus than too great an abundance of it: It debilitates 
the person, and: renders him unable to perform the pro- 
per dutics of life ; produces a languid circulation, syn- 
cope, spasms, and at last death itself. 


of nourislimcnt, and its functions are vitiated. in various 


Inltion, Ways. It may arise from want, bad food, or such as 


allords little nourishment : from bad digestion, or the 
chylc being hindcred from passing into the blood: from 
fevers, or other diseases which exhaust the body and. 
hinder nutrition:: or lastly, from: various evacuations, 
particularly of blood; and that the more espceially if 
they are sudden, for in slow cvacuations the vessels ac- 
commodate themselves surprisingly-to the quantity: left 
mthem. Besides, if the body be slowly exhausted, the 
excretions are lessened by reason of the deficiency of the 
vital powcr 5 so that the unusual expence is casily com- 
pensated by the unusual retention. But if the evacua- 
tion happeus to be very sudden-and grcat, it may cither 
prove mortal in a short time, or break the constitution 
toa degree beyond recovery. 

a By a great and long-continucd deficiency of blood 
the quality of it also is impaired ; because the thin part 
of it is casily and soon made up; but the glutinous, 
and red part, not so casily. Hence the blood becomes 
thin, pale, searcely capable of coagulation, or of af- 
fording a proper support to the body. ‘Too great thin- 
ness of the bleod also procecds from using much drink, 
especially of the aqueous kind, slender and unnutritious 
diet, .a bad digestion in the stomach; from diseases of 
the lungs and those organs which elaborate the red 
part; or from suppression of the usual evacuations of 
thin humours, as sweat or urine, induced by cold, a 
fault of the seereting organs, or from putrescency. 
But along with this, other disorders of the blood 
concur. 

A too thin and watery blood makes the face pale, 
the body weak and languid. ‘The solid parts become 
flaccid from want of nourishment, and having too great 
a quantity of water in their composition. ~It brings on 
hydropic effusions of water in all parts of the body, by 
Yeason of the inercased exhalation of that thin fluid 
Waich moistens all the inward parts ; partly by reason 


In.a shighter de-- 
gree of the disease the body is cmaciated throngh want. 
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of the vessels being relaxed beyond their usual piteh, 
and not niaking a proper resistange. Besides, in this 
case, the lymphatics are so far an absorbing mere 
than usual, that, partaking likewise of the general de- 
bility, they are scarcely fitted for performing their pro- 
per offices. 

Nature, however, has taken care, by the most simpic 
means, to provide against so many and so great evils ; 
for neither docs the biood so easily become thin as some 
have imagined, nor when this quality takes place does 
it want a proper remedy. For almost instantly, if the 
person be otherwise in health, the excretions of wa- 
tery matters are greatly augmented, and the whole 
mass of blood in a short time becomes as thick as for- 
merly. 


The opposite to this, namely, too great a tl:ickness of — : 
. ee ° . wrnne, thickness 0 
the blood, though often spoken of by physicians, 1s VELY the blood. 


rarely if ever observed ; and those fevers and inflamma- 
tious which have been thought to arise from thence, 
are now found to originate from other causes. The 
following would’secm to be the law of the human con- 
stitution. As.soon as the blood has attained the due 
degree of thickness, or gene in.the least beyond it, the 
excretions are citlicr suppressed or diminished, the body 
attracts more moisture from tle air, the person is thirsty, | 
and drinks as muchas is necessary for diluting the blood. 
But if water be wanting, and the person cannot satisfy 
his thirst, them the blood is so. far from being thicken- 
ed, that by reason of a putreseency begun or augmented, . 
it is much dissolved, becomes acrid, and is with difh- 
culty contained in the vesscls, 


Lhe acrimony. of the fluids has afforded ‘a large a 
d° the 


field for declamation to speculative physicians, an 
upon this slender foundation many perplexcd and in- 
tricate theories have been built. It is certain indeed, 
that.the blood in a state of .licalth has some small share 
of acrimony 3 and this acrimony, from certain causcs, 
may be a little increased so as to produce various dis- 
eases of a dangerous nature.. This we are assured of 
from the inerease-of motion in the heart and arteries,. 
aud the stinilar augmentation of the action of the se- 
cretory organs, when certain acrid substances are taken 
inwardly. ‘The same. thing also appears from the un- 
usual acrimony of .the seereted fluids in such cases, by 
which the vessels are sometimes greatly stimulated, and 
sometimes even quite eroded. Very many acrid sub- 
stances, however, are daily taken into the stomach ; so 
that these must either:be corrected in the prime vie, 
or changed by digestion before they pass into the blood; 
or at least by dilution with much water, or being blunt- 
ed by.an admixture with gluten, oil, or differeut gases, 
they must deposit much of their acrimony, and at last. 
be thrown out of the body.as noxious substances. ‘Thus 
a vast quantity of salts, acid, alkaline, and neutral, may 
pass through the body, without in the least affecting 
the health; though these salts, if taken in very large 
quantity, undiluted, or not thrown out of the body, 
will do much hurt. —) 
Moreover, even while life continues, putrefaction is. 
going on, and produces much of that substance called 
animal salt; for into this a great part of our food 1s 
conyertcd, and passes off by urine. But if this pu- 
trescent disposition be too great, it will produce too 
large a quantity of animal salt; especially if much of 


any saline substance is otherwise thrown into the body 
without. 
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and this kind of disease is 
well known to sailers who have been long at sea, 
without having an opportunity of getting fresh provi- 
sions. 

For this spontaneous putresceney, nature has sug- 
gested a proper remedy, namely, fresh meat, especially 
of the vegetahlc and aceseent kind, and such as is much 
acid, which it may impart to the 
body. But where this kind of food is wanting, the pu- 
trefaction goes on apace, and a very great thinness and 
acrimony of the juices take place 5 especially if there be 
also a scarcity of urine, or the exeretions which ought 
to carry the putrid matters out of the body languish, 
either from cold, sloth, torpor, depressing passions of the 
mind, or from the constitution being broken by dis- 
eases ; or; lastly, from too great heat, which always fa- 
vours putrefaction. 

Besides, it would seem, that sometimes a disposition 
to putrefaction is niuch inereased by the reception of a 
putrid ferment into the body ; of which we have exam- 
_ples in some infectious fevers, where the contagion 13 
‘very much assisted by heat, animal dict, certain kinds 
of salts, debility and nastiness. 

Lastly, Any single part of the hody may putrefy 
from various causes, as from inflammtation, cold, &c. 
and thus may the whole body be infected ;_ although 
for the most part the disease proves fatal before the 
corruption has spread over the whole body. 

But when the mass of blood begins to putrefy great- 
ly, it not only becomes very acrid, but thin, also, so 
that it either will not coagulate at all, or shows only 
a slight and very loose crassamentium. Nay, even the 
red globules are broken down and destroyed 5 in which 
case it necessarily follows, that the blood must become 
very acrid, as well on account of the evolution of the 
salt, as by reason of the rancid and putrid gluten, which 
stimulates, aud frequently even erodes, the vessels ; pro- 
ducing spots, first red, then livid and black, tumours, 
‘and uleers scarce possible to be cured, without first re- 
‘moving the putrescent disposition of the humours. From 
‘the same causes proeced hemorrhages from every part 
‘of the body, hardly to be restrained ; a most intolerable 
‘fetor of the hreath and all the excrcments; the highest 
debility and laxity of the solids ; the putrefaction acting 
as a poison to the nervous system, and at length bring- 
ing on death. 

An acrimony of the acid kind never takes place in 
the human hlood, nor in any of the humours secreted 
from it; though one of them, namely the milk, turns 
acid spontaneously in a very short time after it is drawn 
from the breast. Neither does an alkaline acrimony 
seem ever to take place in the blood. Putrescency 
indeed tends this way, and at last terminates in it; but 
searcely while the person lives, though the nature ef 
the urine, even while recent, seems to be but little dis- 
tant from that of an alkah. 

Many kinds of acrimony may cxist in the blood 
from too liberal an use of spices, wine, spirits, &e. bnt 
of these we know nothing certain. We well know, 
“however, that the body is often infected with various 
kinds of morbid aerimony, which bring on many and 
dangerous diseases, as the small-pox, measles, cancers, 
lues venerea, &c. of whieh the origin and manner 
of acting arc very little understood, though the effects 
‘are abundantly evident. In most cases, nature has taken 


‘ 
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no less care to provide against the acrimony than against p; 
the too great viscidity of the blood. Sometimes an of 


antidote i3 afforded, either by the excitement of thirst, 
that the acrid substance may be diluted with plenty of ” 
drink; or by increasing the evacuations, that it may 
be thrown out of the body 3 or lastly, by excitmg va- 
rious motions and actions of the vital powers, by 
which it may be either eubdued, changed, rendered in- 
necent, or expelled from the body by new and unwont- 
ced passages. 


. e ° * “a 
With regard to respiration, 1t may be obstructed from Respira. 
various causcs seated either in the lungs themselves orton — 


the surrounding parts. But from whatever cause this 
obstruction may arise, it undoubtedly produces all those 
diseases which proceed from an interrupted circulation, 
The lungs themselves also being at length compressed, 
and not suffered to dilate sufficiently, cannot throw off 
the vapour which arises from them; and hence they 
are frequently oppressed with moisture. At the same 
time they are irritated, so that a greater quantity of 
muevs, and that of a thicker kind than usual, is secret- 
ed; by which means the passages through which the 
air enters them are stopped up, till a violent cough at 
length throws off the load. 

The respiration is also subjected to some other disor- 
ders, as a cough and sneezing, which, though at first 
sight they may seem very dangerous, are not destitute 
of use, and may even be reckoned among the most sa- 
lutary attempts of nature to relieve the patient. Of 
ten, however, they are attended with danger, or 
very great uneasiness ; namely, when they are either 
too violent or cxerted in vain. At any rate, it is ne- 
cessary for a physician to know the nature, causes, 
and effects of these, that he may be cnabled to pro- 
mote them when necessary, to moderate them when 
too violent, and to stop them when noxious or of no 
use. 


sonorous exspiration, suddenly expelling the air with 
reat force through the glottis somewhat contracted. 
The convulsion of the muscles serving for exspiration, 
gives a great force to the air, while the contraction of 
the glottis produces the sound. It is often long conti- 
nued, being repeated at certain intervals, during each 
of which the inspiration is imperfect and obstructed 
by reason of the contraction of the glottis. It 1s ex- 
cited by any kind of acrid substance, either chemically 
or mechanically applied to those passages through 
which the air enters. These are lined with a mem- 
brane so exceedingly delicate and impatient of stimu- 
lus, that it cannot even bear the touch of the mildest 
substance, such as a small drop of water, without throw- 
ing the muscles serving for exspiration into a violent 
convulsion ; the glottis at the same time contracting 
by means of the sympathy between it and the ncigh- 
bouring parts. Thus the air is throwu out with such 
violenee, that it drives the irritating substanee along 
with it; and thus a cough becomes not only useful, 
but absolutely necessary for the preservation of life, as 
being able to free the lungs from every kind of irrita- 
ting substanee or foulness, which might soon bring on 
a sutlocation. Hence a cough is almost an inseparable 
companion of every inflammation of the lungs, as well 
as every difficulty in respiration; and even frequently 
accompanies the entranec of the purest air when the 

trachea 
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A cough is a violent, frequently involuntary, and 
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Examples also are not wanting, where a vio- 
lent and troublesome cougli has arisen from an irrita- 
bility of the nervous system, or even of some particular 
part, of the car, for instance, the stomach and intestines, 
the liver by inflammation, &c. 

Coughing may also be voluntarily excited, and may 
then be managed at pleasure. I. ven when involuntary, 
it may be moderated, or suppressed, by a contrary ef- 
fort: though a violent fit of coughing cannot by any 
means be resisted. When it is once cxcited, the cough 
goes on till the irritating substance be expelled, or the 
sense of irritation abolished, or perhaps overcome by a 
more uneasy sensation than even the cough itself; af- 
ter which the irritation again returning at a certain 
interval, the cough also returns. Hence we are taught 
a method of allaying and quieting this most troublesome 
malady, though frequently it is not in our power to re- 
move the cause of it altogether. 

A very violent cough is often dangerons: For by 
the retention of the breath, and the strong efforts made 
in coughing, a great quantity of blood is collected in 
the lungs, of which the vessels are distended, and fre- 
quently broken ; and hence there sometimes happens a 
violent and even fatal hemorrhage. More frequently, 
however, it is the cause of a slower, though equally fa- 
tal, disease. Nay, a frequent and troublesome cough, 
without any great hemorrhage, or even without any 
hemorrhage at all, may injurc the lungs to snch a 
degrce, especially if they be of a morc tender structure 
than usual, as to lay the foundation of a phthisis almost 
always incurable. 

Again, by a long-continued and violent cough, the 

passage of the blood through the lungs being impeded, 
it must necessarily flow through the veins towards the 
head: lence redness and lividness in the countenance, 
hemorrhages, palsics, apoplexies, and somctimes fatal 
convulsions. ‘Lastly, by a violent cough the abdominal 
viscera are compressed with remarkable violence ; and 
if any part happens to be weaker than usual, a hermia, 
prolapsus uteri, abortion, or similar accidents, may hap- 
pen. : 
Even when the cough is more gentle, if it happens 
to be importunate and frequent, although we have no- 
thing of this kind to fear, yet the patient is by no 
means free from danger; as he is thereby agitated, fa- 
tigued, has his constitution broken, is deprived of rest, 
has a fever brought upon him, his lungs are shaken 
and irritated, digestion and all the other functions are 
mipeded, till at last he sinks under a complication of 
maladies. 

Sneezing is somewhat similar to cough, as consisting 
of a very full inspiration, to which succeeds a most 
violent exspiration, by which the air is driven out 
through the nostrils with immense violence, and sweeps 
the passage through them as it goes out. It is a con- 
vulsion much more violent than a cough, and is besides 
very difficult to be stopped when once a propensity to 
ithas taken placc. Asa cough proceeds from an iri- 
tation of the glottis, trachea, bronchia, and lungs, so 
sneezing arises from an irritation of the membrane of 
the nostrils, but rarely from sympathy with any distant 
part. It is sometimes of service, as well as a cough ; 
though it is also sometimes prejudicial, for the reasons 
Which have been alread y assigned, 
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yj ders trachea and bronchiz are excorrated, or become too The last affections of which we shall here speak, are Discrders 


those arising from a bad digestion, disordered motion of Diges- 


of the intestines, and some of the principal secretions. 
[he first of these are sometimes very troublesome, 
though seldom dangerous. The principal symptoms are 


oppression, anxiety, pain at the stomach ;. eructations, Digestion. 


by reason of air cxtricated from the fermenting ali- 
ments, and irritating the stomach; nausea and vomi- 
ting, from the irritation and distention of the same or- 
gan; the belly sometimes too costive, and sometimes 
too loose ; a defect of nourishment ; a geueral debility ; 
relaxation of the solid parts; too great thinness of the 
fluids; all the functions impeded; pain of the head ; 
vertigo, syncope, asthma, palpitation; great sinking 
of the spirits, especially if the patient has been of 
a peculiar constitution ; sometimcs the gout, some- 
ue a dropsy, or a slow fever which may prove 
atal. 


° ° . . To 
The motion of the intestines may be cither too great fuaincneslt 


or too little ; and hence procecds either costiveness or 
looseness. ‘The former is frequently not to be account- 
ed morbid; but, when it is, it may arise from the 
structure of the intestines being injured, or from their 
being shut up or obstructed by spasm or otherwise, or 
from a deficiency of those humours which moisten the 
intestines ; or, it may arise from mere debility, from a 
palsy of the fibres, perhaps, or from a deficiency of the 
usual stimulus, of the bile, for instance, or from too 
dry or slender a dict. 

The consequences of long-continued costiveness, are, 
first, an affection of the alimentary canal, and then of 
the whole body. ‘The stomach is diseased, and does 
not digest the aliments properly; the whole body 1s 
left destitute of its usual stimulus; the blood is cor- 
rupted, perhaps from the resorption of the putrid mat- 
tcr into it. The circulation through the abdominal 
viscera is impeded; hence freqnent and irregular con- 
gestions, varices of the veins, hemorrhoids, &c. Nay, 
the intestines themselves being overloaded, distended 
and irritated by an heavy, acrid, and putrid load of 
aliment or other matters, are excited to new and un- 
usual contractions, which, if they do not get the bet- 
ter of the obstruction, bring on tormina, colic, or an 
iliac passion, inflammation and gangrene, fatal in a very 
short time. 


: II0 
. Looseness, or diarrhoea, is a malady extremely com- Zoosenese, 


mon ; being sometimes a primary discase, and some- 
times only a symptom or an effect of others. Some- 
times it is a salutary effort of nature, such as the 
physician ought to imitate and bring on by art. It 
is also familiar to infants, and to people of a certain 
constitution ; and to them costiveuess is very prejudi- 
cial. It may arise, in the first place, from something 
taken into the body, or generated in the intestines ; 
from a fermentation and corruption of the mass of ali- 
ments ; from the bile being too abundant and acrid, or 
from blood or pus poured into the intestines; from the 
intestines themselves being eroded, or deprived of their 
natural mucus; from the humours being driven from 
the surface of the body towards the inward parts, as 
by cold, especially when applied to the feet; or from 
a general corruption of the whole body, as in the 
phthisis, hectic, or putrid fever, espeeially towards the 
end of these disorders. In fevers it is sometimes saln- 
tary, or even puts an ae the disease altogether, “4 
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Disorders at least renders it milder; more frequently, however, 
of the Ali- deriving its origin from putrescency, it is of no ser- 


mentary 
Canal. 


III 
Dysentery. 


1t2 
Tenesmus. 


1% 


Nausea and 


Vomiting. 


vice, but rather exhausts the strength of the patient. 
A diarrhoea likewise, almost incurable, and often fatal 
in a short time, frequently arises after the operation 
for the fistula in ano. Some have their intestines so 
extremely weak and moveable, that from the slightest 
cause, such as catching cold, any violent commotion 
of the mind, &c. they are subject to a violent diarrhoea. 
Lastly, whatever be its origin, if it has continued for 
a long time, the viscera are rendered so weak and ir- 
ritable, that the disease, though often removed, still 
returns from the slightest causes, and even such as are 
not easily discovered. 

A diarrhoea proves very pernicious, by hindering 
digestion and the novrishment of the body ; for the 
stomach is commonly affected, and the aliments pass 
through the intestincs so quickly, that they can nel- 
ther be properly digested, nor are the lacteals able to 
absorb the chyle from them as they go along. Such a 
violent evacuation is also hurtfol by exhausting the 
body, and carrying off a great quantity of the nutri- 
tious matter from the blood. Neither indeed, is it 
only the alimentary mass which is thrown out sooner 
than it ought to be; but at the samc time, a great 
quantity of the fluids secreted in the intestines, so that 
the whole body quickly partakes of the debility. 

Sometimes a violent and long-continued diarrhea 
rises to such a height, that the aliment is discharged 
with little or no alteration. Sometimes also, though 
rarely, from a similar cause, or from the obstruction 
of the mesenteric glands, and its other passages into 
the blood, the chyle itself is thrown out like milk 
along with the cxcrements; and this disease is called 
the fluwus celiacus. 

A dysentery is attended with very severe gripes in 
the belly, a frequent desire of gomg to stool, and 
vain eflorts, when nothing is excreted besides the mucus 
of the intestines mixed with a little blood ; 1t is also ac- 
companied with exccssive debility, and frequently with 
putrescency and fever. It is thought to arise from 
the constriction of some part of the intestines, of the 
colon especially : by which means the bowels, though 
ever so much irritated, can pass nothing; neither can 
the disease be removed, until the belly has been well 
purged by proper medicines. 

A tenesmus is a frequent and insatiable propensity 
to stool, without being able to pass any thing, not- 
withstanding the most violent efforts. It may be oc- 
casioncd by any kind of irritation, either of the rec- 
tum itself or of the neighbouring parts, by acrid 
substances taken into the body; by some of the strong- 
er purges, especially alocs, a substance very dificult of 
solution, which will pass even to the rectum with very 
little alteration ; by a violent and obstinate diarrhoea, 
dysentery, hemorrhoids, worms, fistula, calculus, ulcer 
in the bladder, urethra, &c. It is often very perni- 
cious, both from the cxcessive uneasiness it occasions to 
the paticnt, and from its exhausting his strength, by the 
frequent and vain efforts bringing on a prolapsus ani, 
and communicating the violent irritation to the neigh- 
bouring parts, as the bladder, &c. 

A nausea and vomiting are disorders very common, 
and owing to almost innumerable causes ; not only ‘to 
affections of the stomach itself, but also to affections and 


irritations of the remotest parts of the body whieh py. 
may act upon the stomach by sympathy. Every irri- of the 
tation and distention of that viscus therefore, a load menty 
of crude uliment, an obstruction about the pylorus, Canal 
all acrid substances taken into it, diseases of the liver, 
intestines, kidneys, uterus, the head, the feet, the skin, 
or indeed the whole body, inflammation, the stone, 
king’s evil, schirrus, apoplexy, compression of the brain, 
fracture of the skull, vertigo, syncope, violent pain, 
the gout, especially when repelled, fevers, passions of 
the mind, disagreeable imaginations or discourses, fre- 
quently induce nausea and vomiting. , 

These affections arc often servieeable by freeing the 
stomach from something with which it was overloaded ; 
promoting spitting in some cases where the lungs are 
overcharged with mucus, blood, pus, or water; pro- 
ducing sweat, and a free and proper distribution of 
blood to the surface of the body ; partly, perhaps, by 
the great straining which accompanies vomiting, but 
rather by that wonderful sympathy which takes place 
between the stomach and skin: and hence, in many 
discases, vomiting is a most cxcellent remedy. Itis 
however in some cascs hurtful, if too violent or too fre- 
quently repeated, partly by debilitating and making 
the stomach more easily moved; and partly by fa- 
tiguing the patient with violent strainings, which oc- 
casion hernias, abortions, &c. » | 

Sometimes we find the motion of the intestines Tliac, 
totally inverted, from the anus to the mouth ; a Sion. 
most dangerous distemper, which hath obtained the 
name of the zac passion. It most frequently arises 
from some obstruction in the alimentary canal hinder- 
ing the descent of the excrements, as schirrus, spasm, 
inflammation, &c. : though the most perfect iliac pas- 
sion takes place without any obstruction, so that clys- 
ters will be vomited ;,and even after this has conti- 
nucd for several days, the patients have at length re-. 
covered. 

A slighter degree of the iliac passion, namely the 
inversion of the peristaltic motion of the duodenum, 
always takes place in long-continued and violent vo- 
miting, as in sea-sickness, or when a.person has taken 
too large a dose of an emetic; by which means a vast 
quantity of bile frequently ascends into the stomach, 
and is discharged by vomiting. 1 

An excessive vomiting with looseness is called a cho- Chol 
lera, when the mattcr discharged has a bilious appear- 
ance. It arises from a very great irritation of the ali- 
mentary canal without any obstruction ; and is for the 
most part occasioned by too great a quantity, oF 
from an acrimony of the bile, from whence it takes 
its name. It may originate from scveral causes, aS 
too strong a dose of an emetic and cathartic medicine, 
eating too great a quantity of summer-fruits, &e 
and is a very violent malady, often killing the pa- 
tient in a few hours, unless proper remedies be applied 
im time. 

From a suppression of any of the secretions, oF 2 opskte 
disorder of any of the secretory organs, many MIS- pers! 
chiefs may arise. A diminution of perspiration pro- tion! 
duces plethora, lassitudc, languor, depression of mind, 
bad digestion, loss of appetite, and even a general cor- 
ruption of the humours from the retention of such a 
quantity of putrescent matter.—The more suddenly the 
diminution or suppression of the perspiration - 

| place, 


jers place, the sooner the misclner Is produced, and the 
sxe- greater it is; not only by retaiming the matter which 
1 — ought to be thrown out, but by repelling the humours 
from the surface of the body, and directing them to 
other parts; whence fevers, inflammations, congestions 
of the blood, &c. frequently take place. 

- This suppression of perspiration may arise from many 
different causes; as from cold suddenly applied to the 
body when very hot: sometimes from very violent pas- 
sions of the mind; or from spasmodic diseases, as the 
hysterics, &c. It may be suppressed also by that kind 
of constriction of the vessels of the skin which is pro- 
duced by various kinds of fevers, the nature of which 
has hitherto been but ttle known. | 

‘isive Excessive perspiration or sweating is injurious hy de- 
ya- hilitating the body, relaxing the skin, and exposing the 
0 patient to all the evils which arise from catching cold. 
It may even be carried to such a height as to produce 
fainting and death; though it must be owned that we 
cannot easily bring examples of people having, from this 
cause, their blood inspissated, corrupted, or being thence 
made liable to inflammations and fevers. 

A suppression of urine is still morc dangerous than 
that of perspiration, and unless relieved in a short time 
will certainly prove fatal. This disorder, which is call- 
ed zschuria, may arise from various diseases of the kid- 
neys, ureters, bladder, urethra, &c. ‘Thus any ohstruc- 
tion or irritation of onc or other of tlic kidneys or ure- 
ters,-by a stone, gravel, mucus, blood, inflammations, 
spasm, suppuration, schirrus, swellings of the neighbour- 
ing parts, &c. may either prevent the urine from being 
secreted, or may give rise toa scanty or dcpraved secre- 
tion, or, finally, may obstruct its passage into the blad- 
der after it is secreted. 

The urine also, after it has cntercd the bladder, 
is there frequently suppressed, by reason of various 
disorders to which that organ is lable, as an irritation 
or inflammation, snasm, acrid substances injected, or 
sympathy with the neighbouring parts; or by reason 
of the texture of the bladder itself being destroyed, or 
from a palsy, schirrus, ulcer, &c. in the bladder. Or, 
lastly, the urine may he retained in the bladder from 
a genera] stupor, as from a diseasc of the hrain, 
which happens in some fevers, when the patient is 
neither sensible of the usual stimulus, nor cven of one 


up ission 


i 8, 


of much greater, so that the fibres can scarcely be cxci-. 


ted to contraction by any means whatever. This, in 
fevers, is always a bad sign, and sometimes cven proves 
fatal. 

A suppression of urine for any length of time pro- 
duces an immense distention of the bladdcr, oppression, 
uneasiness, and pain, not only of the part itself, but 
of the susrounding ones, and even of the whole body ; 
a spasm, or inshperable constriction of the sphincter ; 
an mflammation, gangrenc, or laceration of the blad- 
der itself; a violent irritation of the whole habit ; 
then a nausea, vomiting, vertigo, general stupor, and 

we an impregnation of the whole mass of blood with 
a humour of an urinovs nature, which at last being 


4 poured out into various cavities of the body, especially 


of the head, soon hrings on a deep slecp, convulsions, 
and death. | | ~~ 

From. the same causes, but acting with less force, 
proceeds that discase called a dyswrza, when the nrine 
asses with difficulty and paiu, and is frequently 
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red, black, Lloody, puruicnt, mucous, and sandy; the pisorders 
reason of all which appearances is very much un- of Secre- 


known.—The most frequent complaint, however, in, i” 
making water, is where the patient has a continual and 
violent desire of passing his urine, while at the same 
time only two or thrce drops can be passed at once, 320 


and that not without some pain. This may be occa- Sirangury. 
sioncd cven in healthy people, by some acrid substance 
taken into the stomach; and is very common to old 
people, who are generally subject to disorders of the 
kidneys avd bladder. It arises also frequently from a 
stone irritating the bladder, or from an inflammation of 
it, or of its being deprived of its mucus, or this last be- 
ing somehow or other corrupted ; or lastly, from cer- 
tain diseases, or some particular state of the neighbour- 
ing parts, as of the uterus, vagina, urethra, prostate 
gland, &c. uzf 
Akin to the strangury is an incontinence of urine, Inconti- 
when the patient’s water either comes away against 2cnce of 
his will, or altogether without his knowledge. This” 
disorder may arise from debility, palsy, an ulcer or 
wound, or any long-continued and violent irritation 
of the bladder, especially of its sphinctcr, as from a 
stone, a geucral palsy, er in females ditheult labour, 
injuring the neighbouring parts—Thbis symptom oc- 
curs in a great number of diseascs, especially in tke 
hydrocephalus.—Sometimes the urime is expelled with 
violence, either hy reason of universal spasms, or by 
violent contractions of the museles of respiration, as in 
sneczing, laughter, &c. 122 
_ Among the disorders incident to the urine we Urinary 
may reckon the production of caleuli, which frequently ©!" 
bring on the most excruciating and dangexous diseases. 
—The urine, besides the watcr and salts, contains no 
small share of the glutinous part of the blood already 
somewhat corrupted, and still inchued to farther cor- 
ruption. Hence the urine even of the most healthy 
people deposits a scdiment after it has stoed for some 
time 3 and though none of this sediment be formed m 
a healthy body, yet if the smallest particle of forcign 
matter be introduced mto the bladder, a crust soon 
gathers round it, and it is sure to become the hasis of a 
concretion, which by degrees grows to a very great 
size. Jt is not unlikely, also, that some unknown 
faults of the fluids may contribute to the production 
of those calculi, as the stone is well known to he an 
hercditary disease, and to be born with the patient. 
Calculous persons also arc commonly subject, to com 
plaints of ‘the stomach, especially to an acidity of at; 
and many have received no little relief from alkalescent 
or alkalinc medicincs.—From the same causes may 
alculi be formed in the kidneys ; from which praceed 
a horrid train of symptoms described im the subsequent 
part of this treatisc. 
It is now found, by aecurate experiments of the 
most able chemists, that urinary calculi do not, as.was 
once supposed, consist almost entirely of an cartly mat- 


ter. Their principal constituent is a peculiar aeid, 


approaching more nearly to the phosphoric. found. il 
the bones than to any other. But the acid of cal- 
culus being in some respeets .peculiar in its nature, ; has 
among modern chemists obtamed a peculiar hame, and 
been distinguished by the appellation of the lithic or uric 
acid. It is highly probable that this acid present in the 
circulating mass, 1s precipitated and disengaged by the 
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and thus thrown off in 
greater quantities by the kidneys. Thus, then, we ean 


Glands. Dyderstand the influence of acids as tending to the ge- 
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neration of calculus, and of alkalies as tending to pre- 
vent it. 

The last disorder here to be taken notice of is a 
disorder of the glands themselves, owing to some kind 
of obstruetion, and is one of the most dreadful dis-. 
eases incident to human nature. Hence happens a 
grcat swelling and surprising hardness, not only without 
pain, but sometimes even with a diminution of sensation 
in the part affeeted ; and when the gland is thus affeet- 
ed, it is ealled a scherrzs. Sometimes it remains in 
this state for a long timc; but sooner or later produces 
the most excruciating torment. By degrees it is infeet- 
ed with a slow and malignant suppuration, degenerating 
snto an horrid ulcer, consuming not only the part itself, 


arc very little known. 

Of the organs in both sexes eoncerned in the function 
of generation, and of that function as far as we yet 
know any thing respeeting it, an aecount has already 
been given in ANATOMY ; and after what has been said 
of the different funetions, and of the morbid affections, 
to whieh these are subjected, we may conelude our re- 
marks on the theory of medicine, with mentioning the 
remarkable versatility of the human eonstitution ; which 
more than that of any other animal, is capable of ac- 
commodating itself to every climate and to all kinds of 
diet. Hence we may conclude, that a large proportion 
of the diseases to whieh we are subjected are produced 
by ourselves. , 


Practice of Mepicine, or an Account of the principal Diseases to which the Human 
Body is subjected. 


WE have already defined medieine to be the art of 
preventing, euring, and alleviating, those diseases to 
whieh mankind are subjected. While these afleetions, 
however, are in number almost infinite, each in its pro- 
gress is subjected to almost endless varieties from differ- 
ences in climate, constitution, treatment, and a variety 
of other particulars. Hence we may readily explain 
both the difficulty of distinguishing morbid affeetions 
from each other in actual practice, and the diversity of 
names whieh have becn affixed to them in the writings 
ef ancient physicians. It may readily he supposed, 
that in this, as well as other subjects, there has been a 
gradual improvement from the progressive labours of 
industrious and ingenious men. And although mueh 
yet remains to be done in the proper arrangement and 
distinetion of diseases, or what has been called methodt- 
cal nosology, yct there cannot be a doubt, that during 
the course of the 18th century, this subjeet has re- 
‘ceived very great improvements. For these, we are, 
in the first plaec, highly indebted to the labours of 
Franciseus Boissier de Sauvages, an eminent professor 
of medicine at Montpelier, who, following out an idea 
suggested by the sagaeious Dr Sydenham of England, 
first sneeessfully attempted to arrange diseases, as bo- 
tanists had done plants, into classes, orders, genera, and 
species. Sinee the publication of the Nosologia Metho- 
dica of Sauvages, this subjeet has becn successfully eul- 
tivated by several ingenious men, particularly by Sir 
Charles Linnzeus of Upsal, to whose genius for arrange- 
ment every braneh of natural history, but botany in 
particular, has been so highly indebted ; by Rudolphus 
Augustus Vogel, an eminent professor at Gottingen ; 
and by John Baptist Sagar, a distinguished physician at 
Iglaw in Moravia: But of all the systems of arrange- 
ment yet presented to the medieal world, that publish- 
ed by the late illustrious Dr William Cullen of Edin- 
burgh, may justly be considered as the best. In treat- 
ing, therefore, of the principal diseases to-which the 
human bedy is subjeeted, we shall follow his plan, en- 
deavouring to deliver the best established observations 
respecting: the history, theory, and practice of each. In 
treating of particular genera of disease, although we 


follow the arrangement of Dr Cullen, yet for the satis- 
faction of the reader, we shall often poimt out the 
elasses to whieh the same affection is referred by the 
other eminent writers whom we have mentioned. And 
on this aceount, it may not be improper bricfly to enu- 
merate the general classes to whieh each of them have 
referred the affections of the human body. 


The Classes of Sauvages are, 


6. Debilitates. 
47. Dolores. 

8. Vesanie. 
g. Fluxus. 

10. Caehexia. 


x. Vitia. 
2. Febres. 
3. Phlegmasiz. 
4. Spasmi. 
5 


. Anhelationes. 


The Classes of Linncus are, 


1. Exanthematiei. 
2. Critiel. 

3. Phlogistici. 
4. Dolorosi. 
5 
6 


4. Motori. 

8. Snppressorii. 
g. Evaeuatorii. 
10. Decformes. 

. Mentales. IX. Viti 
. Quietales. 


The Classes of Vogel are,. 


1. Febres. 

2. Profluvia. 
3. Epischescs. 
4. Dolorcs. 
5. Spasmi. 

6. Adynamie. 


+, Hypereestheses.. 
8. Cachexiee. 

9. Paranoi.. 

10, Vitia. 

11. Deformitatcs.. 


The Classes of Sagar arc, 


tr Vitia. 8. Anhelationes.. 


2. Palgee. 9. Debilitates. 
3. Caehexic.. 10. Jixantlicmata. 
4. Dolores. 11. Phlegmasie. 
5. Fluxus, 12. Febres. 

4. Suppressiones, 13. Vesauic.. 

4. Spasmi | 


Besides 


but cating away the neighbouring ones, and corrupting Vera 
the whole body with the most aerid and ineurable poi- of the f 
son. Chis disease is called a cazcer’, of wlneh the eauses manCor 


at MEDICINE, a 
Besides these, two other systems have been presented . , General 
' nge- to the publie, which may be considered as deserving at- CuLLen’s Arrangement. Arrange- 
jit of tention; those, viz. of the late learned Dr M’Bride of ment of 


Crass I. PYREXL/E. A frequent pulse coming Diseases. 
on after a horror 3 eonsiderable heat ; many of the fune- “~V~ 


ses. Dublin, and of the late ingenious Dr Darwin. 


The Classes and Orders of M’Bride. 


Class. I. Universal Diseases. 


Or. 1. Fevers. 
2. Inflammations. 
3. Fluxes. 
4. Painful diseases. 
5. Spasmodie diseases. 
6. Weaknesses or privation. 
4, Asthmatie disorders. 
8. Mental disorders. 


Class If. Local Diseases. 
Or. 1. Of the internal senses. 
2. Of the external senses. 
3. Of the appetites. 
4. Of the seeretions and exeretions. 
5. Impeding different aetions.. 
6. Of the external habit. 
4. Dislocations. 
8. Solutions of continuity. 


Class ITT. 


Or. 1. General proper to men. 
2. Local proper to men. 
3. General proper to women. 
4. Local proper to women. 


Class 1V. Infantile Diseases. 
Or. 


Serual Diseases. 


1. Gencral.. 
2. Loeal. 


The Classes and Orders of Darwin. 


Class I. Discases of Irritation. 
Or. 


1. Increased irritation. 
2. Decreased irritation. 
3. Retrograde irritative motions. 


Class TI. Diseases of Sensation. 


Or, 1. Inereascd sensation. 
2. Decreased sensation. 
3. Retrograde sensitive motions. 


Class I IT. Diseases of Volition. 
Or. 


1. Increased volition. 
2. Deereased volition. 


Class IV. Dvseases of Association: 


Or. 1. Jnereased associated motions. 
2. Decreased associated motions. 
3. Retrograde associated motions. 


After this short view of different elassifications, we 
shall next present to our readers a inore partieular ac- 
count of the arrangement of Dr Cullen; whieh, al- 
though it ean by no means be represented as free from 
crtors or imperfections, is yet im many respects the 
best. that has hitherto been published. 


tions injured; the strength of the limbs especially di- 
nunished. 


Order [. Fepres. Pyrexia without any primary lo- — 
eal affection, following languor, lassitude, and other 
symptoms of debility. 


Sect. 1. [ntermittentes. Yevers arising from the mi- 
asma of marshes 5 with an apyrexia,, or at least a very 
evident remission; but the disease returns regularly, and, 
for the most part with a horror or trembling. 

Genus I. ‘Fertiana. Similar paroxysms after an in- 
terval of about 48 hours, coming on most commonly at 
mid-day. <A tertian hath either ; 

I. An apyrexia interposed. 

1. Varying in the duration of the paroxysms. 

A, The tertian whose paroxysms are not extended 
beyond 12 hours.. 

B, The tertian with paroxysms extended beyond 12 
hours. | 

2. Varying in the return of paroxysms. 

C, The tertian. returning every day with unequal 
paroxysms alternately similar to one anothicr. , 

D,. The tertian. rcturning every third day with two 
paroxysms on the same day. 

E, The tertian returning every day, with two pa- 
roxysms on every third day, and only one on the inter- 
mediate ones. | 

I’, The tertian returning every day, with an evident 
remission interposed between the odd and the even days, 
but a less remarkable one between the even and the odd 
days. 

3. Varying in its symptoms. 

G, The tertian accompanied with a disposition to 
sleep. 

If, Accompanied with spasms and convulsive mo-. 
tions. 

1, Accompanied with an efflorescence on the skin. 

K, With phlegmasia. 

4. Varying in being complicated with other diseases. 

5. Varying as to its origin. 

IL. With the interposition only of a remission between 
the paroxysms. 

Genus IT. Quartana. Similar paroxysms, with an. 
interval of about 72 hours, eoming on in the afternoon. 

{, With the interposition of an apyrexia. 

1. Varying in the type. 

A, The quartan with single paroxysms, returnmg 
every fourth day, none on the other days.) 

B, With two paroxysms every fourth day, and none 
on the other days. 

C, With three paroxysms.every fourth day, and none 
on the intermediate days. 

D, Of the four days having only the third free from 
fever, with similar paroxysms every fourth day. 

E, The quartan coming on every day, with similar - 
paroxysms every fourth day. 

2. Varying in its symptoms. . 

3, Varying in being complicated -with other diseases. 

{. With a remission only between the paroxysms, . 

Genus III, Quotidiana. Similar paroxysms with 
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an interval of about 24 hours, coming on commonly in 
the morning. 

I, With the interposition of an apyrexia. 

1. Varies in being solitary. 

A, Universal. 

B, Partial. 

2. Complicated with other discases. 

II. With a remission only between the paroxsyms. 

Sect. I]. Continue. Fevers without evident inter- 
mission, and not occasioned by marsh miasmata ; but 
attended with exacerbations and remissions, though not 
always very. remarkable. 

Genus IV. Synocha. Great heat; a frequent, 
strong, and hard pulse ; Ingh-coloured urine ; the func- 
tions of the sensorium a little disturbed. 

Genus V. Typhus. A contagious disease ; the heat 
not much above the natural; the pulse small, weak, 
and for the most part frequent; the urine little changed; 
the functions of the sensorium very much disturbed, and 
the strength greatly diminished. 

The species are, 

I, Typhus petechzals. 
with petechiz. 

Varying in degree. 
typhus. 

II. ‘Typhus ecterodes. 
the skin. 

Genus VI. Synochus. A contagious disease. A 
fever compounded of synocha and typhus; in the be- 
ginning a synocha, but towards the end a typhus. 


Typhus for the most part 


1. Mildtyphus. 2. Malignant 


Typhus with a yellowness of 


Order IJ, PHitEcMasim. A synocha fever, with 
gnflammation or topical pain, the internal function of 
the parts being at the same time injured; the blood 
drawn and concreted exhibiting a white coriaceous sur- 
tace. 

Genus VII. Phlogosis. Pyrexia; redness, heat, and 
painful tension, of some external part. 

The species are, 

1. Phiogosis ( phlegmone) of 2 vivid red colour; a 
swelling well defined, for the most part elevated to a 
point, and frequently degenerating into ‘an abscess, with 
a beating or throbbing pain. 

The variations are, 1. In the form. 

tion. 
TI. Phlogosis (erythema) of a reddish colour, vanish- 
ing by pressure ; of an unequal and creeping circum- 
ference, with scarce any swellimg ; ending in the scaling 
off of the cuticle, in pustules, or blisters. 

The variations are, 1. In the degree of violence. 
3. In being complicated with 


2. In the situa- 


other diseases. 
‘The consequences of a phlogosis are, an imposthume, 
pangrene, sphacelus. 

— Genus VIII. Ophthalmia. A redness and pain of 
the ‘eye, with an inability to bear the light ; for'the most 
part with an effusion of tears. 

The species and varieties of the ophthalmia-are, 

I. Idiopathic. 

1.Ophthalmia (membranarum), in the tunica adnata, 
and the membranes lying under it, or the coats of the 
eye. *, 
_ A, Varying in'the degree of the external inflamma- 
dion. 

L 


B, In the internal ccats affected. 

2. Ophthalmia (tarsz), of the eye-lids, with swelling, 
erosion, and glutinous exudation. 

II. Symptomatic. 

1. From a disease of the eye itself. 

2. From diseases of other parts, or of the whole 
body. 

Genus IX. Phrenitis. Violent pyrexia ; pain of the 
head ; redness of the face and eyes; inability to en- 
dure the light or any noise ; watchfulness ; a furious 
delirium, or typhomania. rs 

I. Idiopathic. 

II. Symptomatic. 

Genus X. Cynanche. Pyrexia sometimes inclining 
to a typhus; difficuity of swallowing and breathing ; 
with a sensation of narrowness in the fauces. 

The species are, 

I. Cynanche (tonszllaris) affecting the mucous meni- 
brane of the fauces, but espeeially the tonsils, with red. 
ness and swelling, accompanied with a synocha. 

II. Cynanche (maligna) affecting the tonsils, and 
mucous membrane of the fauces with swelling, redness, 
and mucous crusts of a whitish or ash-colour, creeping, 
and covering ulcers ; with a typhous fever and exanthe- 
mata. 

Ill. Cynanche (¢trachealis). attended with difficult 
respiration, noisy and hoarse inspiration, loud cough, 
without any apparent tumour in the fauces, somewhat 


difficult deglutition, and a synocha. 


IV. Cynanche ( pharyng@a) attended with redness 
in the bottom of the fauces, very difficult and painful 
deglutition, respiration sufficiently free, and a synocha. 

V. Cynanche ( parotid@a) when great swelling in the 
parotids and maxillary glands appearing on the outsides 
the respiration and deglutition but little injured; a sy- 
noeha, for the most part mild. 

Diseases of this genus are symptomatic, either from 
external or internal causes. 

Genus XI. Pneumonia. Pyrexia, with a pain in 
some part of the thorax, difficult respiration, and cough. 
The species are, 

I. Peripneumony, with a pulse not always hard, but 
sometimes soft; an obtuse pam of the breast; the re- 
spiration always difficult; sometimes the patient cannot 
breathe unless in an upright posture; the face swelled, 


and of a livid colour; the cough for the most part moist, | 


frequently bloody. 

1. Simple idiopathic peripneumonics. 

Varying in degree. | 

2. Idiopathic peripneumonies complicated with fever. 

3. Symptomatic peripneumonies. 

I]. Plearisy, with a hard pulse ; for the most part 
attended with a pungent pain of one side, augmented 
chiefly during the time of inspiration; an uneasiness 
when lying on the side ; a most painful cough, dry am 


the beginning of the disease, afterwards moist, and fre- 


quently bloody. 
1. Simple idiopathic pleurisies. 
2. Pleurisies, complicated, (1.) With fever. (2.) With 
catarrh. 
3. Symptomatic pleurisies. 
4. False pleurisies. =~ 
The consequences of pleurisy are a vomica or em- 
enta, 
fe ‘Genus 


(hi) 


ire 


‘| P'ctice. 


€ 1 A ° e 
¥ | a heart ; anxiety ; difficulty of breathing ; cough; un- 
tof equal pulse ; palpitation of the heart, and fainting. 


Genus AIT. Carditis. 


Pyrexia; pain about the 


I. Idiopathic. 

If. Symptomatic. 

Genus XIII. Peritonitis. Pyrexia ; pain of the belly, 
exasperated by an upright posture, without the proper 
signs of other abdominal phlegmasiz. 

{. Peritonitis ( proprza), situated in the peritoneum, 
properly so called, surrounding the inside of the abdo- 
men. 

If. Peritomtis (orentalzs), in the peritonzeum extend- 
ed through the omentum. 

IJ]. Peritonitis (mesenterica), in the peritoneum 
spread through the mesentery. 

Genus X1V. Gastritis. Pyrexia inclining to a ty- 
pbus ; anxiety ; pain and heat of the epigastrium, aug- 
mented when any thing is taken into the stomach; an 
inclination to vomit, and an immediate rejection of 
every thing swallowed ; an hiccough. 

I. Idiopathic. 

1. From external causes. 

A, Gastritis (phlegmonodea), attended with acute 
pain and violent pyrexia. 

2. From external causes. 

B, Gastritis (eryszpelatosa), with a less violent fever 
and pain: an erysipelatous redness appearing on the 
fauees. 

IJ. Symptomatic. 

Genus XV. Enteritis.. Pyrexia of a typhous na- 
ture; pungent pain of the belly, stretching and twist- 
ing about the navel; vomiting; the belly obstinately 
bound. -~s 

I. Idiopathic. 

1. Enteritis (phlegmoned@ea), with acute pain, violent 
fever, vomiting, and constipation of the belly. 

2. Enteritis (erysipelatosa), with less acute fever and 
pam, without vomiting; but accompanied with a di- 
arrhoea. 

II. Symptomatic. 

Genus X VI. Hepatitis. Pyrexia; tension and pain 
of the right hypochondrium; sometimes pungent like 
that of a pleurisy, but more frequently obtuse 5 a pain 
reaching to the clavicle and top of the right shoulder ; 
a difficulty of lying on the left side; dyspnoea; dry 
cough, vomiting, and hiccough. : 

Genus XVII. Splenitis. Pyrexia ; tension, heat, 
and swelling of the left hypochondrium, the pain in- 
creasing by pressure ; without the signs of nephritis. 

Genus XVIII. Nephritis. Pyrexia; pain in the re- 
gion of the kidney, often following the course of the 
ureter : frequent discharge of urine, either thin and co- 
lourless, or very red ; vomiting; stupor of the thigh ; 
witha retraction or pain of the testicle of the same side. 
The species are, 

I. Idiopathic. Spontaneous. 

II. Symptomatic. 

Genus XIX. Cystitis. Pyrexia ; pain and swelling 
of the hypogastrium : frequent and painful discharge of 
ure, or ischuria ; and tenesmus. The species are, 

I. Those arising from internal causes. 

HI. Those from external causes. 

Genus XX, Hysteritis. Pyvexia ; heat, tension, 
swelling, and pain of the hypogastrium ; the os uteri 
painful when touched ; vomiting. 
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Genus X XI. Rheumatismus. A disease arising 
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from an external and frequently very evident cause ; Arrange- 


pyrexia ; pain about the joints, frequently following 
the course of the muscles ; infesting the knees and other 
large joints rather than those of the feet or hands 3 1n- 
creased by external heat. 

The species are either idiopathic or symptomatic. 
The former varies in situation. 

A, In the muscles of the loins. 

B, In the muscles of the coxendix. 

C, In the muscles of the breast. 

_ Genus XXII. Odontalgia ; a rheumatism of the 
jaws from a caries of the teeth. 

Genus X XIII. Podagra. An hereditary disease, 
arising without any evident external causc, but fer the 
mest part preceded by an unusual affection of the sto- 
mach; pyrexia; pain of a joint for the most part of 
the great toe of the foot, at least infesting chiefly the 
wrists and ankles; returning by intervals 5 and often 
alternated with aflections of the stomach and other in- 
ternal parts. 

I. Podagra (regularis), with a pretty violent inflam- 
mation of the joints remaining for some days, and by 
degrees going off with swelling, itching, and desquama- 
tion of the affected part. 

Ll. Podagra (atonica), with an atony of the stomacli, 


or some other internal part ; and either without the usu- 


al inflammation of the joints, or only with slight and 
wandering pains; and frequently alternated with dy- 
spepsia, or other symptoms of atony. 


III, Podagra (retrograda), with the inflammation of 


the joints suddenly disappearing, and an atony of the 
stomach and other parts immediately following. 

IV. Podagra (aberrans ), with the inflammation of an 
internal part either preceding or not, and suddenly dis- 
appearing. | 

Genus X XIV. Arthropuosis. Deep, obtuse, and long- 
continued pains of the joints or muscular parts, fre- 
quently following contusions; with either no swelling, 
or a moderate and diffused onc; no phiogosis ; pyrexia, 
at first gentle, afterwards hectic, and at length an im- 
posthume. 


Order III. ExantuEmMata. Contagious diseases ; 
aflecting a person only once in his life ; beginning with 
fever; after a certain time appear phlogoses, for the 
most part small and in considerable number, and disper- 
sed over the skin. 


Genus XXV. Erysipelas. A synocha of two or 
three days, for the most part attended with drowsiness, 
often with a delirium. In some parts of the skin, most 
frequently the face, appears a phlogosis. ‘The species 
are : 

I. Erysipelas (vestculosum), with erythema, redness 
erceping, occupying a large space, and in some parts 
ending in large blisters. 

II. Erysipelas (phlyctenodes), with an erythema 
formed of a number of papulee, chiefly occupying the 
trunk of the body, ending in pliyctenz or -small 
blisters. 

The disease is also symptomatic. 

Genus XX VI. Pestis. An exceedingly contagious 
typhus, with the highest debility. Onan uncertain day 
of the disease buboes and carbuncles break forth. It is 
various in degree, but the species are uncertain. Aang 
Genus 
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Arrange- vomiting, and pain on pressing the epigastrium. On the remaining for an uncertain time. a 
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third day begins, and on the fifth is finished, the erup- 
tion of inflammatory pustules, whieh suppurate in the 
space of eight days, and at last go off in erusts; fre- 
quently leaving depressed eicatriees or pockpits in the 
skin. The speetes are, 

L. Variola (discreta), with few distinet, turpid pus- 
tules, having circular bases; the fever ceasing immedi- 
ately after the eruption. 

Uf. Variola (confluens), with numerous, confluent, 
irregularly shaped pustules, flaceid and little elevated ; 
the fever remaining after the eruption. 

Genus XXVIII. Varicella. Synoecha; papulz break- 
ing out after a short fever, similar to those of the small- 
pox, but hardly ever coming to suppuration; after a 
few days going off in small seales, without leaving any 
mark. 

Genus X XIX. Rubeola. A contagious synocha, with 
sneezing, epiphora, and dry hoarse cough. On the 
fourth day, or a little later, break forth small, clustered, 
and scareely elevated papule; after three days going 
off in very small branny scales. 

I. Rubeola (wzlgaris), with very small confluent co- 
rymbose papulz, searcely rising above the skin. 

Varying, 

1. In the symptoms being more severe, and the course 
of the disease less regular. 

2. In being accompanied with a eynanche. 

3. With a putrid diathesis. 

IT. Rubeola (varvolodes), with distinet papulee, rais- 


_ed above the skin. 


Genus XXX. Miliaria. Synochus with anxiety, 
frequent sighing, unctuous sweat, and a sense of prick- 
ing as of pin points in the skin. Onan uncertain day 
of the disease, break out red, small, distinet papulee, 
spread over the whole body as well as the faee; thie 
apices of which, after one or two days, beeome very 
small white pustules, remaining for a short time. 

Genus XXXI. Searlatina. A contagious synoelia. 
On the fourth day of the discase the face swells a little; 
nt the same time an universal redness oecupies the skin 
in large spots, at length running together ; after three 
days going off in branny seales; frequently sueceeded 
hy an anasarea. ‘The species are, 

I. Searlatina (szmplexr), not accompanied with ey- 


- panelte. 


II. Searlatina (cynanchica), with an uleerous ey- 
nanehe. - 

Genus XXXII. Urticaria. A quotidian fever. 
On the second day of the disease, red spots resembling 
the stinging of nettles, almost vanishing during the 
day, but returning during the evening with the fever, 
and after a few days going off altogether in very small 
seales. 

~ Genus XXXII. Pemphigus. A contagious typhus. 
On the first, seeond, or third day of the disease, blisters 
break out in several parts of the body, of the bigness of 
a bean, remaining for many days, and at last pouring 
out a thin ichor. 

Genus XXXIV. Aphtha. Synochus; the tongue 
somewhat swelled and of a livid colour, as well as the 
fauces ; esehars first appearing in the fauces, but at 
length oceupying the whole internal parts of the mouth, 
of a white colour, sometimes distinct, often running to- 


a 


The speeies are, 1. Idiopathic. 2. Symptomatic. 


Order IV. Hzamonruaciaz. Pyrexia, with a dis- 
charge of blood, without any external violence : the 
blood drawn from a vein hath the sanie appearance as 
in phlegmasiz. | 


Genus XX XV. Epistaxis. Pain or weight of the 
head, redness of the face; a discharge of blood from 
the nose. 

J. Idiopathie. 

Varying according to the time of life. 

1, Epistaxis of young people, with symptoms of an 
arterial plethora. 

2. Epistaxis of old people, with symptoms of a ve- 
nous plethora. 

II. Symptometie. 

1. From internal eauses. 

2. From external eauses. 

Genus XXXVI. Hemoptysis. Redness of the 
cheeks; a sensation of uneasiness, or pain, and some- 
times of heat in the breast; difficulty of breathing ; 
tickling of the fauees; either a severe or less vio. 
lent cough, bringing up florid and frequently frothy 
blood. 

The idiopathic species are, 

1. Hemoptysis (plethorica), without any external 
violence, and without being preeeded by any cough or 
suppression of any customary evacuation. 

2. Heemoptysis (violenta), from external violence ap- 
plied. 

3. Hemoptysis (phthisica), after a long-eontinued 
cough, with a leanness and debility. 

4. Heemoptysis (calculosa), in whieh some caleulous 
molecules, for the most part of a caleareous nature, are 
thrown up. 

5. Heemoptysis (vicarva), after the suppression of a 
customary evacuation. 

Besides these, there are a number of symptomatic 
species mentioned by diflerent authors. The eonse- 
guenee of an lamoptysis is, a 

Phthisis. A. wasting and debility of the body, with 
a cough, heetie fever, and for the most part a purulent 
expectoration. The spceies are, 

I. An ineipient phthisis, without any expectoration 
of pus. 

II. A confirmed phthisis, with an expectoration of 
pus. 

Both speeies vary, 1. As to their remote cause. 2 
As to the origin of the purulent matter. 

Genus XX XVII. Heamorrhois. Weight and pain 
of the head; vertigo; pain of the lois; pain of the 
anus ; livid painful tubercles, from whieh for the most 
part blood flows out; whieh sometimes also drops out 
of the anus, without any apparent tumor. The species 
are, 

1. Heemorrhois (tzemens), external from marisci. 

Varying, 

A, Bloody. 

B, Mueous. 

2. Heemorrhois (procédens), external from a proci- 
dentia ant. 

3. Hemorrhois ( flwens), internal, without any swel- 
ling, or procidentia ant. | 


4. Heemorrhois 


| . 
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8. Apoplexia (catadleptzca), the muscles remaining General 


C xcral . : : , 
\Jange- anus, without any profusion of blood. ; contractile, by external motion of the limbs. | 
tof Genus XX XVIIT. Menorrhagia. Pains of the back, 9. Apoplexia (suffocata), from some external suffo- _ment of 
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pases. belly, and loins, like those of child-birth ; an unusual- cating power. 


ly copious flux of the menses or blood from the vagina. 
‘The species are, 

1. Menorrbagia (rubra), bloody in women neither 
with child nor in child-birtb. 

2. Mcnorrhagia (abortus), bloody in women with 
schild. 

3. Menorrhagia (/ochzalis), bloody in women after 
delivery. © 

4. Menorrhagia (vztzorum), bloody from some lecal 
disease. , 

5. Menorrhagia (a/ba), serous, without any local 
disease, in women not pregnant. 

6. Menorrhagia (Nabothi), scrous in women with 


child. 


Order V. Proriuvia. Pyrexia, with an incrcased 
excretion, naturally not bloody. 

Genus AXXIX. Catarrhus. Pyrexia, frequently 
contagious ; an increased excretion of mucus, at least 
_ efforts to excrete it. 

The specics are, 

I. From cold. 

2. From contagion. | 

Genus XL. Dyscnteria. Contagious pyrexia; fre- 
quent mucous or bloody stools, while the alvine fieces 
are for the most part retained ; gripes; tencsmus, 

Varying, | 

1. Accompanied with worms. 

2. With the excretion of small fleshy or sebaceous 
bodies. 

3. With an intermittent fever. 

4. Without blood, 

5. With a miliary fever. 


Crass IT. NEUROSES. A _ prcternatural affec- 
‘tion of sense and motion, without an idiopathic pyrexia 
or any local affection. 


Order I. Comata. A diminution of voluntary mo- 
tion, -with sleep, or a deprivation of the senses. 

Genus XLI. Apoplexia. Almost all voluntary mo- 
tion abolished, with sleep move or Jess profound; the 
motion of the heart and arteries remaining. 

The idiopathic species are, 

1. Apoplexia (sanguinea), with symptoms of univer- 
sal plethora, especially of the head. 

2. Apoplexia (serosa), with a leucophlegmatia over 
the whole body, especially in old people. 

3- Apoplexia (hydrocephalica), coming on by de- 
Srees; affecting infants, or tbose below the age of pu- 
berty, first with lassitude, a slight fever and pain of the 
head, then slowness of the pulse, dilatation of the pupil 
#f the eye, and drowsiness. 

4. Apoplexia (atrabitiaria), taking place in those of 
a melancholic constitution. 

_ 3: Apoplexia (trauematica), from some external in- 
jury mechanically applied to the head. 

6. Apoplexia (vencnata) from powerful sedatives 
taken internally or applied externally. 


_ 7+ Apoplexia (mentalis), from an affection or emo- 
tion of the mind. 
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The apoplexy is frequently symptomatic. 

1. Of an intermittent fever. 2. Continued fever. 
3. Phlegmasia. 4. Exanthema. 5. Hysteria. 6. Epilepsia. 
7- Podagra. 8. Worms. 9g. Iscburia. ro. Scurvy. 

Genus XLJI. Paralysis. Only some of the volun- 
tary motions impaired, frequently with sleep. 

The idiopathic species are, 

a Paralysis (partial’s) of some particular muscles 
only, 

2. Paralysis (Aemiplegica) of one side of the body. 

Varying according to the constitution of the body. 

a, Hemiplegia in a plethoric habit. 

b, In a leucopblegmatic habit. 

3- Paralysis (paraplegica) of one half of the body 
taken transversely. 

4. Paralysis (venenata) from sedative powers applied 
cither internally or externally. 

A symptom eitber of an Asthenia or Palsy is, 

Tremor; an alternate motion of a limb by frequent 
strokes and intervals. 

The species are, 1. Asthenic. 2. Paralytic. 3, Con- 
vulsive. 


Order IT. ApyNamta. A diminution of the invo- 
luntary motions, whether vital or natural. 

Genus XLII. Syncope; a diminntion, or even a 
total stoppage, of the motion of the heart for a short 
time. 

J. Idiopathic. 

t. Syncope (cardiaca), returning frequently without 
any manifest causc, with violent palpitations of the beart 


during the intervals.—From a fault of the beart er 


neighbouring vessels. 

2. Syncope (occésional’s) arising from some evident 
cause.—F rom an affection of the whole system. 

II. Symptomatic ; of discases either of the whole sy- 
stem, or of other parts besides the beart. 

Genus XLLV. Dyspepsia. Anorexia, nausea, vomit- 
ing, inflation, eructation, rumination, cardialgia, gastro- 
dynia, more or fewer of thosc symptoms at least concur- 
ring; for the most part with a constipation of the belly, 
and without any other disease either of the stomach it- 
self, or of other parts. : 

I. Idiopathic. 

II. Symptomatic. 

1. From a disease of the stomach itself. 

2. From a disease of other parts, or of the whole 
body. 

Genus XLV. Hypochondriasis. Dyspepsia, with 
languor, sadness and fear, without any adequate causes, 
in a melancholy temperament. 

Genus XLVI. Chlorosis. Dyspepsia, or a desire 
of something not used as food; a pale or discoloured 
complexion ; the veins not well filled: a soft tumor of 
the whole body ; asthenia; palpitation; suppression of 
the menses. 


Order III. Spasmr. Irregular motions of the mus- 
cles or muscular fibres. 
Sect. I, In the animal functions. 


g Genus 
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Varying according to the remote cause, as it rises 
cither from something internal, from cold, or from a 
wound. It varies likewise, from whatever cause it may 
arise, according to the part of the body affected. 

Genus XLVIII. Trismus. A spastic rigidity of the 
lower jaw.—The species arc, 

1. Trismus (zascentium), attacking infants under two 
months old. 

2. Trismus (trawmaticus), attacking people ofall ages 
either from a wound or cold. 

Genus XLIX. Convulsio.—An irregular clonic con- 
traction of the muscles without sleep. 

I. Idiopathic. 

If. Symptomatic. 

Genus 1. Chorea, attacking those who have not 
yet arrived at puberty, most commonly within the roth 
or 14th year, with convulsive motions for the most part 
of one side in attempting the voluntary motion of the 
hands and arms, resembling the gesticulations of mounte- 
banks; in walking, rather dragging one of their feet 
than lifting it. 


Genus LI. Raphania. A spastic contraction of the 
joints, with a convulsive agitation, and most violent pe- 


riodical pain. 

Genus LIT. Epilepsia. 
cles, with sleep. 

The idiopathic species are, 


A convulsion of the mus- 


1. Epilepsia (cerebralis), suddenly attacking without: 


any manifest cause, without any sense of uneasiness 
preceding, excepting perhaps aslight vertigo or dimness 
of sight. 

2. Epilepsia (sympathica), without any manifest: 


causc, but preceded by the sensation of a kind of air. 


rising from a certain part of the body towards the 


head. 


3. Epilepsia (occastonalis), arising from a manifest: 


irritation, and ceasing on the removal of that irrita- 
tion. 


Varying according to the difference of the irmtating - 


matter. And thus it may. arise, 


From injuries of the head; pain; worms; poison ; 
from the repulsion of the itch, or an effusion of any other. 


acrid humour; from crudities in the stomach; from 
passions of the mind; from an immoderate heemorrhagy ; 
or from debility. 

Sect I]. In the. vital functions. 

In the action of the heart. 

Genus LITI. Palpitatio. 
motion of the heart. 

In the action of the lungs. 

Genus LIV. Asthma. A difficulty of breathing re- 
turning by intervals, with a sense of straitness in the 
breast, and a noisy respiration with hissing. In the.be- 
ginning of the paroxysm there is either no.cough at all, 
or coughing is dificult; but towards the end the cough 


A violent and irregular. 


becomes free, frequently with a copious spitting of mu-. 


cus.—The idiopathic specics are, 
1. Asthma (spontaneum), without any manifest cause. 
or other concomitant disease. 


2. Asthma (exanthematicum), from the repulsion of 


the itch or other acrid effusion. 
3. Asthma (plethoricum), from the. suppression. of 


taneous plethora. 

Genus LV. Dyspnea. 
breathing, without. any sense of straitness, but rather of 
fulness and infarction in the breast ; a frequent cough 
throughout the whole course of the disease. 

The idiopathic species are, 


1. Dyspneea (catarrhalis), with a frequent cough, 


bringing up plenty of viscid mucus. 


2. Dyspneea (stca), with a cough for the most part 


dry 


of weather. 


4. Dyspnea (terrea),. bringing up with the cough. 


an earthy or calculous matter. 

5. Dyspnea (aguosa), with scanty urine and cede- 
matous feet ; without any fluctuation in the breast, or 
other signs of an hydrothorax. 

6. Dyspnoea (pingeedinosa), in very fat people. 


+. Dyspnoea (thoracica), from an injury done to the. 


parts surrounding the thorax, or.from some malconfor- 
mation of them. 

8. Dyspnoea (extrinseca), from evident external 
causes. . 


The symptomatic. specics of dyspnoea are conse-. 


quences, 
1. Of diseases of the hcart or large. vessels. 
2. Of a swelling in the abdomen. 
3. Of various other diseases. 


Genus LVI. Pertussis. A contagious disease ; con- 


vulsive strangulating cough reiterated with noisy inspi- 
ration; frequent vomiting. 

Sect. ILI. In the natural functions. . 

Genus LVII. Pyrosis. A burning pain in the epi- 


gastrium, with plenty of aqueous humour, for the most 


part insipid, but sometimes acrid, belched up. 


Genus LVIII. Colica. Pain of the belly, especially 


twisting round the navel; vomiting; and a constipa- 
tion. 
The idiopathic species are; 


1. Colica (spasmodica), with retraction of the navel, 


and spasms of the abdominal muscles. 
Varying, by reason of some symptoms superadded. 
Hence,. 


a, Colica, with vomiting of excrements, or of matters. 


injected by the anus. 
b, Colica, with inflammation supervening. 
2. Colica (pictonum), preceded by a sense of weight 


or uneasiness in the belly, especially about the navel; 
then comes on the colic pain, at first slight and inter-. 


rupted, chiefly augmented ‘after meals: at length more 


severe and almost continnal, with pains of the arms and 


back, at last ending in a palsy. 

Varying according to the nature of the remote cause; 
and. hence, 

a, From metallic poison. 

b, From acids taken inwardly. 

c, From cold. 

d, From.a contusion of the back. 


3. Colica (stercorea), in people subject to costiveness: 


4. Colica (accidentalis), from acrid matter taken in- 
wardly. 

5. Colica (smecontal’s), in new-born children from 2 
retention of the. meconium. | 


6. Colica 


Pract 
some customary sanguineous evacuation, or fromaspon- 


A. continual difficulty of sty 


3. Dyspnoea. (a@ria), increased by the least change 


ene 


4 


| 


a 


“tices 


cal 
ge- 
0 
3eS, 
verte! 


6. Colica (callosa), with a sensation of stricture in 
some parts of the intestines, and frequently of a collec- 
tion of flatus with some pain ; which flatus also passing 
through the part where the stricture is felt, gradually 
vanishes; the belly slow, and at last passing only a few 
liquid feeces. | 

4. Colica (caleulosa), with a fixed hardness in some 
part of the abdomen, and calculi sometimes passed by 
the anus. 

Genus LIX. Cholera. A vomiting of bilious matter, 
and likewise a frequent excretion of the same by stool ; 
anxiety; gripes; spasms in the calves of the legs. 

J. Idiopathic. 

1. Cholera (spontanea), arising in a warm season, 
without any manifest cause. 

2. Cholera (acczdentals), from acrid matters taken 
inwardly. 

IL. Symptomatic. 

Genus LX. Diarrhoea. Frequent stools; the dis- 
cease not infectious 5 no primary pyrexia. 

I. Idiopathic. 

1. Diarrhoea (crapulosa), in which the excrements 
are voided in greater quantity than naturally. 

2. Diarrhoea (delrosa), in which yellow feces are 
voided in great quantity. 

3. Diarrhoea (mucosa), in which either from acrid 
substances taken inwardly, or from cold, especially 
applied to the feet, a great quantity of mucus 1s 
voided. . | 

4. Diarrhoea (ceelvaca), in which a milky humour of 
the nature of chyle is discharged by stool. 

5. Diarrhoea (/enterra), in which the aliments are 
discharged with little alteration soon after eating. 

6. Diarrhoea (hepat?rrheea), in which a bloody se- 
rous matter is. discharged without pain. 

II. Symptomatic. ; 

Genus LXI. Diabetes. A chronical profusion of 
urine, for the most part prctcrnatural, and in immode- 
rate quantity. 

I. Idiopathic. | , 

I. Diabetes (mellitus), with urine of the siiell, co- 
lour, and tastc of honcy. | 

2. Diabetes (s2s¢pidus), with limpid, but not sweet, 
urine. 

IL. Symptomatic. | | 

Genus LXII. Hysteria. Rumbling of the bowels 5 
@ sensation as of a globe turning itself in the belly, 
ascending to the stomach and fauces, and there threat- 
ening suffocation ; sleep ; convulsious ; a great quantity 
of limpid urine ; the mind involuntarily fickle and mu- 
table. | 

The following are by Sauvages reckoned distinct 
idiopathic species’; but, by Dr Cullen, only varicties of 
the same species. 

A, From a retention of the menses. 

B, From a menorrhagia cruentz. 

C, From a menorrhagia scrosa, or fluor albus. 

D, From an obstruction of the viseera. 

E, From a fault of the stomach. 

F, From too great salacity. 

Genus LXIII. Hydrophobia. A dislike and horror 
at auy kind of drink, as occasioning a convulsion of the 
pharynx ; induced, for the most part, by the bite of a 
mad animal. The species are, 
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_ 1. Hydrophobia (radiosa), with a desire of biting 
= bystanders, occasioned by the bite of a rabid ani- 
mal. 

I. Hydrophobia (semplex), without madness, or any 
desire of biting. 


Order IV. Vesanim. Disorders of the judgment, 
without any pyrexia or coma. 


Genus LXIV. Amentia ; an imbecility of judge- 
ment, by which people either do not perceive, or do 
not remember, the relations of things. The species 
are, 

J. Amentia (congenzta), continuing from birth. 

II. Amentia (sents), from the diminution of the 
perceptions and memory through cxtreme old age. 

III. Amentia (acg2ustta), occurring in pcople for 
merly of a sound mind, from evident external causes. 

Genus LXV. Melancholia; a partial madness, with- 
out dyspepsia. 

Varying according to the differcnt subjects concern- 
ing which the person raves ; and thus it 1s, 

1. With an imagination in the patient concerning his 
body being in a dangerous condition, from slight causes; 
or his affairs in a despcrate state. 

2. With an imagination concerning a prosperous 
state of affairs. 

3. With violent love, without satyriasis or nympho- 
mania. 

4. With a superstitious fear of a future state. 

5. With an aversion from motion and all the offices 
of life. 

6. With restlessness, and an impatience of any situa- 
tion whatever. 

4. With a weariness of life. 

8, With a deception conecrning the nature of the 
patient’s species. 

Dr Cullen thinks that there is no such disease as 
that called demonomanra, and that the diseases men- 
tioned by Sauvages under that title are either, 

1. Species of melancholy or mania ; or 

2. Of some disease by the spectators falsely ascribed. 
to the influence of an evil spirit ; or 

3. Of a disease entirely feigned 5 or 

4. Of a disease partly true and partly feigned. 

Genus LXVI. Mania; universal madness. 

1. Mania (mentalts), arising entirely from passions 
of the mind. 

, 2. Mania (corporea), from an evident discase of the 
ody. 

| Farsiily according to the different disease of the 

body. | 

3. Mania (obscura), without any passion of mind of 

evident disease of the body preceding. 

The symptomatic species of mania are, 

1. Paraplrosyne from poisons. 

2. Paraphrosyne from passion. 

3. Paraphrosyne febrilis. é 

Genus LX VII. Oneirodynia. A violent and trou- 
blesome imagination in time of sleep. 

1. Oneirodynia (aci?va), exciting to walking and 
various motions. . 

2. Oncirodynia (gravans), from a scnse of some 
weight incumbent, and’ pressing on the breast espe- 


cially. 
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General) Crass IIT. CACHE XL/E; a depraved habit of the 3. Anasarca (exanthematica), avising after exanthe- Gone, 
Avrange- whole or greatest part of the body, without primary mata, especially succeeding after crysipelas. Arrang 
ae pyrexia or neurosis. eave (arene) from the thinness of the blood ‘ae 

roduced by hemorrhagy. . Seas 


Order I. MarcoreEs; emaciation of the whole 
body. 
Genus LXVIII. Tabes. WLeanness, asthenia, hec- 
tic fever. ‘The species are, 

1. Tabes (purulenta) from an external or internal 
ulcer, or from a vomica. 

Varying in its situation : lience, 

2. 'Labes (scrophulosa), im scrophulous constitu- 
tions. 

3. Tabes (venenata), from poison taken inwardly. 

Genus LXIX. Atrophia. Leanness and asthenia, 
without hectic fever. The species are, 

1. Atrophia (zranitorwm), from too great evacua- 
tion. 

2. Atrophia (_famelicorum), from a want of nourish- 
ment. 

3. Atrophia (cacochymica), from corrupted nourish- 
ment. 

4. Atrophia (debilium), from the function of nutrition 
being depraved, without any extraordinary evacuation 
or cacochymia having preceded. 


Order LE. INrumEscENTIM@. An external swelling of 
the whole or greatest part of the body. 


Sect. I. Adipose. 

Genus LXX. Polysarcia; a troublesome swelling 
of the body from fat. 

Sect. Il. Flatuose. 

Genus LXXI. Pneumatosis ; a tense clastic swel- 
ling of the body, crackling under the hand. 
cies are, 

1. Pneumatosis (spontanea), without any manifest 
cause. 

2. Pneumatosis (traumatica), from a wound in the 
breast. 

3. Pneumatosis (veneneta), from poison injected or 
applied. 

4. Pneumatosis (Ayster’ca), with hysteria. 

Genus LX XII. Tympanites ; a tense, elastic, so- 
norous swelling of the abdomen; costiveness: a decay 
of the other parts. The species are, 

I. T'ympanites (cntestinalis), from a tumor of the 
abdomen frequently unequal, and with a frequent eva- 
cuation of air relieving the tension and pain. 

2. Tympanites (abdominalis), with a more evident 
noise, a more equable tumor, and a less frequent emis- 
sion of flatus, which also gives less relief. 

_ Genus LX_XII. Physometra ; a slight elastic swel- 
ling in the epigastrium, having the figure and situation 
ef the uterus. 

Sect. LI. Aquose or Dropsies. 

Genus LX XIV. Anasarca. A soft, inelastic swel- 
ling of the whole body, or some part of it. The species 
are, 

1, Anasarca (serosa), from a retention of scrum on 
account of the suppression of the usual evacuations, or 
from an increase of the serum on account of too great a 
quantity of water taken inwardly. 


2. Anasarca (oppilata), from a compression of the 
veins. 


The spe- 


5. Anasarca (debolium), in weak people after long 
diseases, or from other causes. . 

Genus LX XV. Hydrocephalus. A soft inelastic 
swelling of the head, with the sutures of the cranium 
opened. 

Genus LX XVI. Hydrerachitis. A soft, slender 
tumour above the vertcbre of the loins; the vertebre 
gaping from each other. 

Genus LX XVII. Hydrothorax. Dyspnea, pale- 
ness of the face; cedematous swellings of the feet; 
scanty urinc ; difficult lying in a recumbent posture; a 
sudden and spontaneous starting out of slcep, with pal- 
pitation 5 water fluctuating in the breast. 

Genus LX XVIII. Ascites. <A tense, scarce elastic, 
but fluctuating swelling of the abdomen. The species are, 

1. Ascites (abdominalis), with an equal swelling of. 
the whole abdomen, and with a fluctuation sufficiently 
evident. 

Varying according to the cause. 

A, From an obstruction of the viscera. 

B, From debility. 

C, From a thinness of the blood. 

2. Ascites (saccatus), with a swelling in the abdo- 
men, in the beginning at least, partial, and with a less 
evident fluetuation. 


Genus LX XIX. Hydrometra. A swelling of the 


hypogastrium in women, gradually increasing, keeping 


the shape of the uterus, yielding to pressure, and fluc- 
tuating ; without ischuria or pregnancy. 


Genns LX XX. Hydrocele. A swelling of the scro- 


tum, not painful; increasing by degrees, soft, fluctu- 


ating, and pellucid. 

Sect. IV. Solide. 

Genus LXXXI. Physconia. A swelling chiefly 
occupying a certain part of the abdomen, gradually 
increasing, and neither sonorous nor fluctuating. The 
species are, 

Phiysconia hepatica. 

Physconia splenica. 

Physconia renalis. 

Physconia uterina. 

Physconia ab ovario. 

Physconia mesenterica. 

Phiysconia intestinalis. 

Physconia omentalis. 

Physconia polysplachna. 

Physconia visceralis. 

Physconia externa lupialis. 

Physconia externa schirrhodea, 

Physconia externa hydatidosa. 

Physconia ab adipc subcutaneo. 

Physconia ab excrescentia. 

Genus LXXXIT. Rachitis. A large head, swell- 
ling most in the fore part, the ribs depressed ; abdomen 
swelled, with a decay of the other parts. 

Varying, 

I. Simple, without any other disease. 

2. Jomed with other diseases. 


_ Order IIL. Impericrxes. Cachexies chiefly deform 
ing the skin and external parts of the body. 
Genus 


() eral 


yt of 


- 


» tice. 


ses. 


Gents LXXXUI. Scrophula. Swelling of the 


Inge- eonglobate glands, especially in the neck; swelling 


of the upper lip and of the nose; the face florid, skin, 
thin, abdomen swelled. ‘Tlie species are, 

1. Scrophula (vz/garis), simple, external and per- 
manent. 

2. Scrophula (mesentcrica), simple, internal, with 
paleness of the face, want of appetitc, swelling of the 
abdomen, and unusual fetor of the exerements. 

3: Scrophula ( fugar), most simple, appearing only 
about the neck; for the most part proceeding from the 
resorption of the matter of ulcers in the head. 

4. Serophula (Americana), joined with the yaws. 


Genus LX XXIV. Syphilis. <A contagious disease; 
ulcers of the tonsils, after impure venery, and a disorder 
of the gemitals: clustered pimples of the skin, especi- 
ally ahout the margin of the hair, ending in crusts and 
crusty ulcers; pains of the bones; exostoses. 


Genus LAXXYV. Scorbutus; in cold countries 
attaeking after putrescent diet, especially such as is 
salt and of the animal kind, where no supply of fresh 
vegetables is to be lad: asthenia; stomacace 3 spots 
of differcnt colours on the skin, for the most part li- 
vid, and appearing ehiefly among the roots of the 
hair. 

Varying in degree. 

a, Seorbutus ineipicns. 

6, Scorbutus creseens. 

c, Scorbutus inveteratus. 

Varying also in symptoms. 

d, Scorbutus lividus. 

e, Scorbutus peteehialis. 

J, Scorbutus pallidus. 

£, Scorhutus ruber. 

h, Seorbutus calidus. 

Genus LXXXVI. Elephantiasis ; a contagious dis- 
ease; thick, wrinkled, rough, unctuous skin, destitute 
of hairs, ancsthesia in the extremities, the faee deform- 
ed with pimples, the voice hoarse and nasal. 


Genus LXXXVIT. Lepra; the skin rough, with 
white, branny, and chopped eschars, sometimes moist 
beneath, with itching. 

Genus LX XXVIII. Frambeesia; swellings resemb- 
ling fungi, or the fruit of the mulberry or raspberry, 
growing on varions parts of the skin. 

Genus LX X XIX. Trichoma; a contagious disease ; 
the hairs thicker than usual, and twisted into inextn- 
cable knots and eords. 

Genus XC.  Icterus; yellowness of the skin and 
eyes ; white fecces; urine of a dark red, tinging what 
1s put into it of a yellow colour. 

The idiopathic species are, 

I. Icterus (calculosus), with -acute pain in the cpi- 
gastric region, increasing aiter meals: biliary eonerc- 
tions voided by stool: 

2. Leterus (spasmodicus), without pain, after spasmo- 
dic diseases, and passions of the mind. 

3- leterus (hepaticus), without pain, after diseases of 
the liver. 

4. Icterus (gravidarum), arising during the time of 
pregnancy, and going off after delivery. 

5. Icterus (cnfantum), coming on in infants a few 
days after birth, 


MEDICINE, 


Crass IV. LOCALES. 
part, but not of the whole body. 


An affection of some 


Order I. Dysastursiz. The senses depraved or 
destroyed, from a disease of the external organs. 

Genus XCI. Caligo. The sight impaired or totally 
destroyed, on account of some opaque substance inter- 
posed betwcen the objects and the retina, inherent in the 
eye itself or the eyelids. ‘The specics are, 

1. Caligo (/entis), oceasioned by an opaque spot be- 
hind the pupil, 

2. Caligo (cornee), from an opacity of the cornea. 

3 Caligo (pupilla), from an obstruetion of the pu- 

pil. 

Varying aecording to the different eauses from which 
it proceeds, 

4. Caligo (Aemorum), from a disease or defect of the 
aqueous humour. 

Varying according to the diflerent state of the hu- 
mour. 

5. Caligo (palpcbrarum), from a disease inherent in- 
the eyelids, 

Varying aecording to the nature of the disease in the 
eyelids. 

Genus XCIT. Amaurosis. The sight diminished, 


or totally abolished, without any evident disease of the 


eye; the pupil for the most part remaining dilated and 


ummoveable. ‘The species are, 

1. Amaurosis (compressionts ), after the causes and at- 
tended with the symptoms of eongestion in the brain... 

Varying according to the nature of the remote 
cause. 

2. Amaurosis (atonica), after the causes and aceom-: 
panied with symptoms of debility. 

3. Amaurosis (spasmodica), after the causes and with 
the signs of spasm. 

4. Amaurosis (venenata), from poison taken into the 
body or applied outwardly to it. 

Genus XCIII. Dysopia. A depravation of the 
sight, so that objects cannot be distinctly pereeived, ex~ 
cept at a ecrtain distanee, and in a certain situation. 

The species are, 

1. Dysopia (tencbrarum), in which objects are not 
secu unless they be placed in a strong light. 

2. Dysopia (/uminis) in which objects are not di-: 
stinctly seen unless hy a weak light. 

3. Dysopia (dissttorum), in which distant objeets are 
not perceived, 

4. Dysopia (prorvimorum), in which the nearest ob- 
jects are not perceived. 

5. Dysopia (/ateratis), in which objccts are not per- 
ceived unless plaeed in an oblique posture. 

Genus XCIV. Pseudoblepsis 3 when the sight is dis- 
eased in sueh a manner that the person imagies he 
sees things which really do not exist, or sees things 
which do exist after some other manner than they really 
are. ‘The species are, , 

1. Pscudoblepsis (2maginaria), n which the person 
imagincs he sees things which really do not exist. _ 

Varying aecording to the nature of the imagina- 
tion. 
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2. Pseudoblepsis (sutans), in which objects: really ~ 


existing appear somehow changed. tas 
Varying 
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Varying according to the change perceived in the 
objects, and according to the remote eause. 

Genus XCV. Dysecoea. A diminution or total 
abolition of the sense of hearing. ‘The species are, 

1. Dysecoea (organica), from a disease in the organs 
transmitting sounds to the internal car. : 

Varying according to the nature of the disease and 
of the part affected. , 

2. Dysecoea (atonica), without any evident disease 
of the organs transmitting the sounds. 

Varying according to the nature of the cause. 

Genus XCVI. Paracusis; a depravation of the 
hearing. ‘The species are, 

1. Paracusis (7mperfecta), in which though sounds 
coming from external objects are heard, yet it is nei- 
ther distinctly nor in the usual manner. 

Varying, 

a, With a dulness of hearing. 

b, With a heariug too acute and sensible. 

c, When a single external sound is doubled by sonic 


‘internal causes. 


d, When the sounds which a person desires to hear 


are not perceived, unless some other violent sound 1s 


raised at the same time. 
2. Paracusis (¢magtnaria), in which sounds not ex- 
isting externally are excited from internal causes. 
Varying according to the nature of the sound per- 


-cerved, and according to the nature of the remote 


Genus XCVII. Anosmia; a diminution or aboli- 
tion of the sense of smell. The species are, 
1, Anosmia (organica), from a disease in the mem- 


brane lining the internal parts of the nostrils. 


Varying according to the nature of the disease. 
2. Anosmia (atontca), without any evident disease 


‘of the membrane of the nose. 


Genus XCVIIT. Agheustia; a diminution or aboli- 
tion of the sense of taste. 

1. Agheustia (organ7ca), from a disease in the mem- 
brane of the tongue, keeping off from the nerves those 
substances which ought to produce taste. 

2. Agheustia (atonzca), without any evident disease 


of the tongue. 


Genus XCIX. Ancesthesia ; a diminution or abolition 
of the sense of feeling. ‘The species from Sauvages, a- 
dopted by Dr Cullen, are, 

1. Anesthesia 4 spina bifida. 

2. Anzsthesia plethoriea. 

3. Aneesthesia nascentium. 

4. Anzesthesia melancholica. 


Order IL. Dysorex12#; error or defect of appetite. 


Sect. 1. Appetitus erronet. 
Genus C. Bulimia; a desire for food in greater 


quantities than can be digested. 


The idiopathic species are, 

1. Bulimia (el/womum), an unusual appetite for food, 
‘without any disease of the stomach. 

2. Bulimia (syncopals), a frequent desire of meat, 
on account of a sensatiou of hunger threatening syn- 
cope. ~ 

3. Bulimia (emetica), an appetite for a great quan- 


tity of meat, which is thrown up immediately after it 
is taken. | 
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Genus CI. Polydipsia ; an appetite for an unusual Gen. 
quantity of drink. Arran 

The polydipsia is almost always symptomatic, and Ment 
varies only according to the nature of the disease which sy 
accompanies it. 

Genus CII. Pica; a desire of swallowing substances 
not used as food. 

Genus CIII. Satyriasis ; au unbounded desire of ve- 
nery inmen. ‘The species are, 

1. Satyriasis (juvendl's), an unbounded desire of 
venery, the body at the same time being little disorder- 
ed. 

2. Satyriasis ( furens), a vehement desire of venery 
with a great disorder of the body at the same time. 

Genus CIV. Nymphomania; an unbounded desire 
of venery in women. 

Varying in degree. . | 

Genus CV. Nostalgia; a violent desire in those who 
are absent from their country of revisiting it. 

1. Nostalgia (s/mplex), without any other disease. 

2. Nostalgia (complicata), accompanied with other 
diseases. : 

Sect. I. Appetrtis deficeentes. 

Genus CVI. Anorexia. Want of appetite for food. 
Always symptomatic. _ 

1. Anorexia (humoralis), from some humour loading 
the stomach. | 

2. Anorexia (atonica), from the tone of the fibres of 
the stomach being lost. 

‘Genus CVII. Adipsia; a want of desire for drink. 
‘Always a symptom of some disease affecting the senso- 
rium commune. / 

Genus CVIII. Anaphrodisia ; want of desire for, or 
impotence to, venery. 

The true species are, 

1. Anaphrodisia paralytica. 

2. Anaphrodisia gonorrhoica. 

The false ones are, 

1. Anaphrodisia 4 mariscis. 

2. Anaphrodisia ab urethree vitio. 


Order II]. Dyscrnesra. An impediment, or de- 
pravation of motion from a disorder of the organs. 

Genus CIX. Aphonia ; a total suppression of voice 
without coma or syncope. ‘The species are, 

1. Aphonia (guttvralis), from the fauces or glottis 
‘being swelled. 

2. Aphonia, (érachealis), from a compression of the 
“trachea. 

3. Aphonia (atonrca), from the‘nerves of the larynx 
being cut. 

Genus CX. Mutitas ; a want of power to pronounce 
words. The species are, 

1. Mutitas (organica), from the tongue being cut 
out or destroyed. 

2. Mutitas (atonzca), from injuries done to the nerves 
of the tongue. 

3. Mutitas (swrdorum), from people being born deaf, 
or the hearing being destroyed during childhood. 

Genus CXI. Paraphonia; a depraved sound of the 
voice. The species are, 

1. Paraphonia (puberwm), in which, about the time 
of puberty, the voice from being acute and sweet, be- 
comes more grave and harsh. 

2, Paraphonia 


eral _ 2+ Paraphonia (rauca), in which, by reason of the 
Ainge- dryness or flaccid tumor of the fauees, the voiee be- 
jat of eomes rough and hoarse. 
ass) 3. Paraphonia (resonans), in which, by reason of an 
obstruction in the nostrils, the voice becomes hoarsc, 
with a sound hissing through the nostrils. 

4. Paraphonia (palatina), in which, on aecount of 
a defect or division of the uvula, for the most part with 
a hare-lip, the voice becomes obscure, hoarse, and un- 
pleasant. : 

5. Paraphonia (clangens), in which the voice is 
changed to one acute, shrill, and small. 

6. Paraphonia (comatosa), in which, from a relaxa- 
tion of the velum palati and glottis, a sound is produced 
during inspiration. 7 

Genus CXII. Psellismus; a defeet in the articula- 
tion of words. ‘The species are, 

I. Psellismus (Aesztans), in which the words, espe- 
cially the first ones of a discourse, are not easily. pro- 
nounced, and not without a frequent repetition of the 
first syllable. 

2. Psellismus (rimgens), in which the sound of the 
letter R is always aspirated, and, as it were, doubled. 

3- Psellismus (/ad/ans), in which the sound of the 
letter L becomes more liquid, or is. pronounced in- 
stead of R. 

4. Psellismus (emoliens), in which the hard letters 
are changed into the softer ones, and thus the letter S 
is much used.. 

5. Psellismus (balbutiens), in which, by reason of 
the tongue being large, or swelled, the labial letters are 
better heard, and often pronounced instead of others. 

6. Psellismus (acherlos), in which the labial letters 
cannot be pronouneed at all, or with difficulty. 

4. Psellismus (/agostomatum), in which, on acconnt 


r) 


of the division of the palate, the guttural letters are less . 


perfectly pronounced.. 

Genus CXIII. Strabismus; the optic axes of the 
eyes not converging. The species are, 

I. Strabismus (Aabituahs), from a bad custom of 
using only one eye. 

2. Strabismus (commodus), from the greater debility 
or mohility of one eye above the other; so that both 
eyes cannot be conveniently used. 

3. Strabismus (necessarius), from a change in the: 
situation or shape of the parts of the eye. 

Genus CXIV. Dysphagia; impeded deglutition, 
without phicgmasia or. the respiration being aflected. 

Genus CXV. Contractura; a long-continued and 
nigid contraction of one or more-limbs. The species 
are, 

_ I Contractura (primaria), from the muscles becom- 
ing contracted and rigid. 

a, From the muscles becoming rigid by inflammation. 

b, From muscles becoming rigid by spasm. 

c, From muscles contracted by reason of their anta- 
gonists having become paralytic. 

d, From muscles contracted by an irritating acri- 
mony. 

2. Contraetura (articularis), from stiff joints. 


Order IV. Apocenoses. A flux either of blood or 
Some other humour flowing more plentifully than usual, 
without pyrexia, or an increased impulse of fluids. 


Genus CX VI. Profusio ; a flux of blood. 
3 


CINE. 
_ Genus CXVIE. Ephidrosis ; a preternatural evacuz- 
tion of sweat. 

Symptomatic cphidroses vary aecording to the nature 
of the diseases which they aceompany, the different na- 
ture of the sweat itself, and sometimes the different 
parts of the body which sweat most. 

Genus CX VIII. Epiphora; a flux of the lachrymal 
humour. 

Genus CXIX. Ptyalismus; a flux of saliva, 

Genus CXX. Enuresis ; an involuntary flux of urine 
without pain. The species are, 

I. Enuresis (atonica), after diseases injuring the 
sphineter of the bladder. 

2. Enuresis (7rritata), from-a compression or irrita- 
tion of the bladder. 

Genus CX X1. Gonorrhcea ; a preternatural flux of 
humour from the urethra in men, with or without a 
desire of venery. The species are, 

I. Gonorrhcea (pura), in whieh, without any im- 
pure venery having preceded, a fluid resembling pus, 
without dysuria or propensity to venery, flows from the 
uretlira. 

2. Gonorrhcea (cmpura), in which, after impure 
venery, a mucous humour flows from the urethra with 
dysuria. ‘The consequence of this is, 

Gonorrhcea (mucosa), in which, after an impure 


gonorrhoea, a mucous humour flows from the urcthra. 


with little or no dysuria. 


3- Gonorrhcea (daxorum), in which an humour for - 


the most part pellucid, without any ercction of the 
penis, but with a propensity to venery, flows from the 
urethra while the person is awake. 

4. Gonorrhcea (dormientium), in whieh the seminal 
liquor is thrown out, with ercction and desire of vene- 
ry, in those who are asleep and have laseivious dreams. 


Order V. EpiscHEsEs ; suppressions of evacuations. 

Genus CX-XII. Obstipatio; the stools either sup- 
pressed, or slower than usual. The species are, 

I, Obstipatio (dedbilium), in lax, weak, and for the 
most part dyspeptic persons. 

2. Obstipatio (rzg7dorunz), in people whose fibres are 
rigid, and frequently of an hypoehondriac disposition. 

3. Obstipatio (obstructorum), with symptoms of the 
eolica, ist, 2d, 4th, and 7th, above-mentioned. 

Genus CX XIII. Ischuria ; an absolute suppression 
of urine. The specics are, 

1. Isehuria (renalis), coming after a disease of the 
kidneys, with pain, or troublesome sense of weight in 
the region of the kidneys, and without any swelling of 
the hypogastrium, or desire of making water. 

2. Ischuria (wreterica), coming after a disease of the 
kidneys, with a sense of pain or uneasiness in some part 
of the ureter, and without any tumour of the hypoga- 
strium, or desire of making water. 

3. Isehuria (veszcalis), with a swelling of the hypo- 
gastrium, pain-at the neek of the bladder, and a fre- 
quent stimulus to make water. 


4. Isehuria (wrethralis), with a swelling of the hypo- - 


gastrium, frequent stimulus to make water, and pain in 


some part of the urethra. . 

All these specics are subdivided into many varieties, 
according to their different causes. 

Genus CX XIV. Dysuria; a painful, and somehow 
impeded cmission of urine. The species are, 


1. -Dysuna- 
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Genus CX XX. Clavus; a hard, lamellated thick. _— 


General 1. Wysuria (ardens), with heat of urine, without any 
Arrange- manifest disarder of the bladder. 

ment of . . . vo . 
Diseases,  2* _Dysuria (spasmodica), from a spasm communicated 
meno from the other parts to the bladder. 

3. Dysuria (compressionrs), from the neighbouriug 
parts pressing npon the bladder. 

4. Dysuria (phlogistica), from an inflammation of 
the neighbouring parts. 

5. Dysuria (erritata), with signs of a stone in the 
bladder. 

6. Dysuria (mucosa), with a copious exerction of 

- inuecus. . 

Genus CX XV. Dyspermatismus ; a slow, impeded, 
and insufficient emission of semen in the veucreal act. 
‘The species are, 

1, Dyspermatismus (urethralis), from diseases of the 

urethra. 

2. Dyspermatismus (zodosus), from knots on the cor- 

-pora cavernosa penis. 

3. Dyspermatismus (preputialis), from too narrow 
an orlice of the prepuce. 

4. Dyspermatismus (2zcosws), from mucus infaret- 
ing the urethra. 

5. Dyspermatismus (Aypertonicus), from too strong 
an erection of the penis. 

6. Dyspermatismus (epilepticus), from a spasmodic 
epilepsy happening during the time of coition. 

4. Dyspermatismus (apractodes), from an imbecility 
of the parts of generation. 

8. Dyspermatismus (reflwzs), in which there is no 
emission of semen, because it returns from the urethra 
into the bladder. | 

Genus CX XVI. Amenorrhcea. The menses either 
flowing more sparingly than usual, or not at all, at their 
usual time, without pregnancy. ‘The species are, 

1. Amenorrhea (emanstonis), in those arrived at 
puberty, in whom, after the usual time, the menses liave 
not yet made their appearance, and many different mor- 
bid affections have taken place. 

2. Amenorrhoea (suppressionis), in adults, in whom 
the menses. which had already begun to flow. are sup- 
. pressed. 
3. Amenorrhoea (dfficzlis), in which the menses flow 
. sparingly, and with difheulty. 


. Order VI. Tumors 3 an inereased magnitude. of 
any part witlont phlogosis. 
Genus CX XVII. Aneurisma; a soft tumor, with 
_ pulsation, above an artery. 
‘Genus CXAXVITL. Varix; a soft tumour, without pul- 
sation, above a vein. 
Genus CX XIX. Eechymoma; a diffused, little emi- 
nent, and livid tumour. 
Genus CX XX. Selurrus; an hard tumour of some 
part, generally of a gland, without pain, and diflicultly 
. brought to suppuration. | 
Genus CXXXI.: Cancer; a- painful tumor of .a 
schirrous nature, and degenerating into an ill condi- 
tioned ulcer. 
Genus CX XXII. Bubo; a suppurating tumor of 
a conglobate gland. 
Genus CXX XIII, Sarcoma; a soft swelling, without 
pain. 


Genus CA XXIV, Verruca; a harder scabrous swell- 


sng. 


ness of the skin. 
below the skin, withont pain. 


swelling, adhering to a tendon. ; 

Genus CX XXVIII. Hydatis; a cuticular vesicle 
filled with aqueous humour. 

Genus CX X XIX. Hydarthrus; a most painful swell- 
ing of the joints, chiefly of the knee, at first searee ele- 
vated, of the same colour with the skin, diminishing 
the mobility. 

Genus CXL. Exostosis; a hard tumor adhering toa 

bone. 


Order VIE. Ecror1a; tumors occasioned by the re- 
moval of some part out of its proper situation. 

Genus CX LI. Hernia ; an ectopia of a soft part as 
yet covered with the skin and other integumients. 

Genus CX LII. Prolapsus; a bare ectopia of some 
soft part. 

Genus CXLIII. Tuxatio; the removal of a- bone 
from its place in the joints. 


Order VIII. Draryses, ‘A solution of continuity; 
manifest to the sight or touch. 

Genus CX LIV. Vuluus; a recent and bloody solu- 
tion of the unity of some soft part by the motion of some 
hard body. 

‘Genus CXLV. Uleus. A purulent or ichorous so- 

- lution of a soft part. 
Genus CX LVI. Herpes; a great number of phlyc- 
‘teuz or small uleers, gathering in. clusters, creeping, 
and obstinate. 
Genns CXLVII. ‘Tinea; small ulcers among the 
roots of the hair of the head, pouring out a fluid which 
changes to a white friable scurf. 

Genus CXLVIIL. Psora. Itchy pustules and little 
ulcers of an infectious nature, chiefly infecting the 

‘“nands. . 

Genus CXLIX. Fractura; bones broken into large 
fragments. 

Genus CL. Carics; an-uleeration of a bone. 


Hiavinc thus presented to onr readers Dr Cullen’s 
general systematic view of all the diseases to which the 
human body is snbjected, we next come to give a more 
particular account of the more important affections, 
treating of them in the order in which Dr Cullen has 
- arranged them. 


-Cxuass I]. PYREXIA, or the Febrile 
Diseases. 


Orpver I. FEBRES, 
Or Fevers strictly so called. 


-Sauvag. Class II.. Vog. Class I. Sagar. Class XIU. 
Morbi Febriles Critici, Liz. Class II. 


Secr. I. INTERMITTENTS. 


:Intermittentes of many authors; Sawv. Class 1. Or- 
der LLL. Ln. Class Il. Order I]. Vor. Class I. Order 1 
Sag. Class XII. Order IL. - 

e 


= Arran, 
Genus CXX XVI. Lupia. A moveable, soft tumor ay 
ise 


? 


| = 


Genus CXX XVII. Ganglion. A hard moveable 
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ctice, 


, res. 


The remittentes of others, Sav. Class 11. Order LI. 


~~ Sag. Class XII. Order I. 


Iexacerbantes, Zz. Class If. Order ITI. 

Continux, Mog. Class I. Order LI. 

Genus I. TERTIANA ; the Terrian Fever. 
(Tertiana, Sauv. G. 88. Lin. 16. Hoflm. Stahl. 


» Cleghorn. Senac.) 


The Genurne TERTIAN. 
Tertiana legitima, Severt. [1offm. Cleghorn, Minorc. 
Sauv. Sp. 1.) 

1, Description. This discase, in its most regular 
form, consists of repeated paroxysms, returning every 
second day, tlie paticnt during the mtermediate period 
enjoying apparently a state of good health. This is the 
most common form of ague, as it is commonly ealled in 
Brita. Each paroxysm eonsists of three parts, the 
cold, the hot, and the sweating stages. ‘The paroxysm 
commonly begins with a remarkable shivering, increas- 
ing frequently to a convulsive shaking of the limbs. 
The extremitics arc always cold, sometimes remarkably 
so. he cold for the most part is first perceived about 
the lumbar regious, from thenee ascending along the 
spine it turns towards the pit of the stomach. Somc- 
times it begins in the first joint of the fingers and tip of 
the nose. Sometimes it attacks only a particular part 
of the body, as onc of the arms, the side of the head, 
&e. This eold is often preceded by a heavy and sleepy 
torpor, languor, and lassitude, which we are partly to 
ascribe to real weakness and partly to mere languor. 
To thesc symptoms succecd yawning and stretching ; 
after which the cold eomes on as above described, not 
unfrequently with «a pain of the back, and a trouble- 
Some sensation of tcnsion in ‘the precordia and lhypo- 
chondria. To this succeed nausea and vomiting: and 
the more genuine the disease, the more certainly does 
the vomiting eome on; by which a great deal of tough 
mucous matter, and sometimes bilious stuff or indi- 
gested food, is evacuated during the first paroxysm. 
in some there is only a violent straining to vomit, 
without bringing up any thing; sometimes, instead of 
these symptoms, a diarrhoea occurs, and this chiefly 
in weak, phlegmatie, and aged people, or where an in- 
digested mucous saburra has long remained in the prime 
VIR. 

When these symptoms have continued for an hour 
or two, tlie cold begins to go off, and is sueceeded by 
a lassitude, languor, and flaccidity of the whole body, 
but chiefly in the limbs, with an uneasy soreness as if 
the parts had been bruised; cxcepting in those eases 
Where the nausea continues for a longer time. After 
this languor, a heat comes on, the increase of whieh is 
generally slow, but sometimes otherwisc, witli pain of 
the head, thirst, and bitterness in the mouth. The 
pulse is quick and unequal; somctimes beating 130 
strokes ina minute. As soon as this heat has abat- 
ed, a little moisture or sweat is observed to break 
forth; not always indeed in the first, but always in the 
sitcceeding paroxysms, and the urine lets fall a quan- 
lity of lateritious sediment. ‘The whole paroxysm is 
seldom over in less than six hours, more frequent- 
ly eight, and in violent cases it extends to 12 hours 5 
but that which exceeds 12 hows is to be reckoned a 
Spurious kind, and approaching to the nature of conti- 
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nued fevers, All these symptoms, however, are repeat- ‘Tertiana 
° ~ ° 
ed every second day, in such a manner that the patient == 


is quite free from fever for at least 24 hours. The a 
roxysms return much about the same time, though 
sometimes a little sooner or later. 

2. Causes of this disease and persons subject to it. 
The genuine tertian attacks men rather than women, 
young people rather than old: the latter being more 
subject to anomalous tertians. It likewise seizes the 
lusty and active, rather than the lazy and indolent. 
Those, however, who are apt to nauseate their meat 
fall casily into a tertian fever. The cause, according 
to Dr Cullen, is the miasma of marshes, and that 
only. Other physicians have taken in many more 
eauses, almost every thing indeed which debilitates 
the bedy: but the Doctor denies that any of these, 
thoagh they may dispose the body for receiving the 


diseasc, or may augment it, ean by any means produce 


it without the concurrence of the marsh miasma, and 
it cannot be denied, that it is a disease almost pe- 
euliar to marshy situations. Thus we find it very fre- 
quent in the fenny counties of Britain, although in 
other parts of this island it may be considered as a very 
rarc disease; nay, in many it may perliaps be said that 
it never oceurs. And it is also well known that inter- 
mittents have almost entirely disappeared in many parts 
of Britain, in which they were very common before the 
marshes of these places were drained. 

3. Prognosis. The genuine simple tertian, unless 
improper medicines be administered, is generally very 
easily cured; nay, the vulgar reckon it of such a salu- 
tary nature, that after it they imagine a person be- 
comes morc strong and healthy than before. Lippo- 
crates has observed, that these fevers terminate of 
their own accord after seven or nine paroxysms. 
Juncker tells us, that it frequently terminates before 
the seventh paroxysm, but rarely before the fourth. 
Hc also denies that any thing critical is to be observed 
in its going off; but in this he differs from Vogel, 
who tells us, that the urine, for some days after the 
fever is quite gone off, appears slimy, and lets fall much 
sediment. The lattcr also informs us, that besides the 
common crisis by sweat and urine, the tertian hath one 
peculiar to itself, namely, dry scabby uleers breaking 
out upon the lips. These sometimes appcar about thc 
third or fourth paroxysm; and then we may venture 
to foretel that the disease will go off spontaneously 
after the seventh. But though the diseasc be néver 
dangcrous, in cold elimates, at least, when properly 
treated ; yet the improper use of hot and stimulating 
medicines may change it into a continued fever, more 
ar less dangerous aceording to the quantity of medi- 
eines taken and the constitution of the patient; in 
which easc the prognosis must be regulated by the par- 
ticular symptoms which oecur. In warm climates, 
however, the tertian fcver may be considered as a 
much more alarming disease; and unless the most 
powcrful remedies be employed, the paticnt is in dan- 
ger of falling a vietim to every paroxysm. 

A variety of theories have becn proposed for ex- 
plaining the phenomena of this aflcetion ; but we may 
assert, that every thing hitherto said upon the sub- 
ject is highly unsatisfaetory. For although it be now 
almost universally admitted, that tlis fever does arise 
from the eflluvia of marshes, yet in what manner the 
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t———— why this fever returns in regular paroxysms, are ques- 


tions with regard to which we are ‘still totally in the 
dark. Dr Cullen, with much ingenuity, attempted 
to prove, that tlie remote eauses of this, as well as of 
other fevers, operate by inducing a state, of debility ; 
that this debility gives rise to spasm, which induces in- 
creased action, from which the phenomena are to be cx- 
plained. But this theory is hable to no less numerous 
and unsurmountable objections than the exploded hypo- 
theses which had before been proposed by others. or 
it is an undeniable truth, that debility often cxists, even 
to the highest imaginable degrce, without any fever ; 
nay, that when fever has taken place, the debility 1s 
often much greater after it is entirely gone than at 
any period during its course. When spasm and in- 
creased action do take place, we have no reason to view 
them in any other light than merely as symptoms of 
the disease ; and while they are often absent in tlus 
affection, they frequently occur in others where the 
sickness, anxiety, and other characterizing symptoms 
of fever are entirely absent: and, upon the whole, a 
probable or rational theory of intermittents, as well as 
of other fevers, still remains to be discovered. 

Cure. The treatment of all genuine intermittents, 
whether ¢ertians, quotidians, or quartans, being almost 
precisely the same, the general method of cure appli- 
cable to all of them may be here given, to which it 
will be easy to refer when we come to describe the 
others. 

In treating intermittent fevers, physicians have formed 
indications of cure according to their different theories. 
The followers of Boerhaave, Stall, &c. who imagined 
that the disease proceeded from a lentor or other dis- 
orders in the blood, always thought it necessary to cor- 
rect and evacnate these peccant humours by emetics and 
purgatives, before they attempted to stop the disease by 
the Peruvian bark or any other medicine. Cinchona 
indeed, among some, seems to be held in very little esti- 
mation: since Vogel affirms, that this medicine, instead 
of deserving to have the preference of all other febri- 
fuge medicines, ought rather to be ranked among the 
lowest of the whole; and for this reason he ascribes the 
cures, said to be obtained by the use of the Peruvian 
bark, entirely to nature. 

According to Dr Cullen, the indications of cure in 
intermitting fevers may be reduced to the following: 

1. In the time of intermission, to prevent the return 
of the paroxysms. 

2. In the time of paroxysms, to conduct these in such 
a manner as to obtain a final solution of the disease. 

. To take off certain circumstances which might 
prevent the fulfilling of the two first indications. 

The first indication may be answered in two ways: 
1. By increasing the action of the heart and arteries 
some time before the period of accession, and snpport- 
ing that increased action till the period of accession be 
over, and thus preventing the recurrence of that atony 
and spasm of the extreme vessels, which he thinks give 
occasion to the recurrence of paroxysms. 2. By sup- 
porting the tone of the vessels, and thereby preventing 
atony and the consequent spasm, without increasing 
the action of the heart and arteries, the recurrence of 
paroxysms may be prevented. 

The action of the heart and arteries may be increas- 
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or externally applied, and that without exciting sweat. 
2. By the same remedies, or by others, managed in 
such a manner as to excite sweating, and to support that 
sweating till the period of accession be for some time 
past. gediy emetics, supporting for the same time the 
tone and action of the extreme vesscls. 

The tone of the cxtreme vessels may be supported 
without increasing the action of the heart and arteries, 
by various tonic medicines ; as, 1. Astringents alone. 
2, Bitters alone. 3. Astringents and bitters conjomed. 
4. Astringents and aromatics conjoined. 5. Certain 
metallic tonics ; and, 6. Opiates. A good deal of ex- 
ercise, and as full a diet as the condition of the patient’s 
appetite and digestion allow, will be proper during the 
time of intermission, and may be considered as belonging 
to this head. Although many particulars in this plan of 
curc are deduced from Dr Cullen’s theory, yet there 
can be no doubt that the object chiefly to be aimed at 
is to employ such remedies during the intermissions as 
will prevent a recurrence of the paroxysm. Of all the 
remedies hitherto employed with this intention, the most 
celebrated, perhaps the most certainly effectual, is the 
Peruvian bark; or, to speak morc properly, the bark of 
the Cinchona officinalis of Linneus. But it must be 
observed, that good effects are only to be expected from 
this medicine when employed in substance and in large 
quantity ; and for its use the following rules or obser- 
vations have been given : 

1. The cinchona may with safety be employed at any 
period of intermitting fevers, providing that at the same 
time there be neither a phlogistic diathesis prevailing 
in the system, nor any considerable or fixed congestion 
present in the abdominal visccra. 

2. The proper time for exhibiting the cinchona in 
intermittent fevers is during the time of intermission, 
and it is to be abstained from in the time of paroxysms. 

3. In the case of genuinc intermittents, while a due 
quantity of cinchona is employed, the exhibition of it 
ought to be brought as near to the time of accession as 
the condition of the patient’s stomach will allow. 

4. In all cases of intermittents, it is not sufficient that 
the recurrence of paroxysms be stopped for once by the 
usc of the cinchona; a relapse is commonly to be ex- 
pected, and should be prevented by the exhibition of 
the cinchona repeated at proper intervals. 

The advantage of administering the medicine as early 
as possible, was fully ascertained by Dr Lind in the years 
1765, 1766, and 1767, during an uncommon prevalence 
of intermittcnts. When the disease was stopped by the 
cinchona immediately after the first or second fit, which 
was the case with 200 of the Doctor’s patients as well 
as himself, neither a jaundice nor dropsy ensued ; where- 
as, when the cinchona could not be administered, on 
account of the imperfect intermission of the fever, oF 
when the patient had neglected to take it, either a 
dropsy, jaundice, or constant hcadach, were the certain 
consequences, and the violence of the disease was in 
proportion to the number of the preceding fits, or to 
the continuance of the fever. By every paroxysm the 
dropsical swellings were visibly increased, and the ¢o- 
lour of the skin rendered of a deeper yellow. When 
the fever continued a few days without intermission, the 
belly and legs generally swelled ; a violent headach, 
likewise, and vertigo, for the most part distressed the 
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patient ; so that some, even after the fever had left 


. —— them, were not able to walk across their chamber for 
When the returns of thie. 


a fortnight or three weeks. 
fever were regular and even, but slight, four or five fits 
of a simple tertiaa were sometimes followed by the 
most dangerous symptoms ; especially in the year 1765, 
when these fevers raged with the greatest violence. If, 
as frequently happened, a dropsical patient relapsed in- 
to the intermittent, there was an absolute necessity for 
putting an immediate stop to it by the cinchona; and in 
npwards of 70 such patients, Dr Lind observed the most 
beneficial effccts to accrue from this practice. Without 
regard to a cough, or any other chronical indisposition, 
he ordered it to be given in large doses. 

Cinchona has been often observed to fail in removing 
intermittents, from not continuing the use of it for a 
sufficient length of time, from administering it in too 
small a dose, or from giving it in an improper form. It 
was a prevailing opinion, that an ounce, or an ounce 
and a half, taken during one intermission, was sufh- 
cient to prevent the return of another paroxysm. But 
this is not always the case; for a severe fit will often 
attack a patient who has taken such a quantity. When 
this happens, the patient ought to persevere during the 
following intermissions, with an increase of the dose, till 
five or six ounces at least have been taken. The medi- 
cine also onght not to be omitted as soon as one fit is 
stopped, but should be continued in a smaller dose, and 
after longer intervals, for at least ten days or a fortnight. 
Even for several months after the disease is entirely 
removed, it would be advisable to take a little occasion- 
ally in damp weather, or during an eastcrly wind, to 
prevent a relapse. Where the intervals between the fits 
are short, as in quotidians and double tertians, from one 
to two drams of it ought to be taken every two or 
three hours. 

The form in which this medicine is administered is 
of some consequence. Mucilages and syrups have 
been recommended to conceal the taste of it; but, 
from various experiments, Dr Lind found nothing 
more effectual for this purpose than small beer or 
milk, especially the latter. A dram of bark mixed 
with two ounces of milk, and quickly drank, may 
easily be taken by a person of the most delicate taste, 
and by washing the mouth afterwards with milk, there 
will not remain the least flavour of the bark; but if 
the mixture be not drank immediately, the bark will 
impart a bitter taste to the milk. ‘This medicine is 
Commonly given in electuaries or boluses; but Dr 
Lind observes, that in these forme it proves much less 
efheacious than when administcred in juleps or draughts, 
with the plentiful addition of wine or spirits. He has 
remarked, that six drams of powdered bark, given 
ina julep, consisting of one-fourth or one-third of 
brandy, is as effectual as an ounce of the powder in 
the form of an electuary, and proves less disagreeable 
to the stomach. For patients unaccustomed to wine 
oF Spirits, each draught should be warmed with spiri- 
tus ammonize, or tinct. myrrh. by both of which the 
efficacy of the bark is he thinks increased. Dr Lind is 
also fully convinced that wine or spirits improve the 
virtues ofthe bark much more than elixir vitrioli, tinct. 
tsar. or such other medicines as have been recommend- 
ed by different physicians, 

or those who nauseate citichona from a weakness 
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given in clysters, in which form it is, he tells us, as efi- === 


cacious as when taken by the mouth. For this purpose 
the extract is most proper with the addition of a sufticient 
quantity of the tinctura thebaica, in order to its being 
longer retained. For children labouring under in- 
termitting fevers, Dr Lind orders the spine of the 
back to be anointed, at the approach of the fit, with 
a litiment composed of equal parts of tinctura the- 
baica and liniment. sapon. which has often prevent- 
ed it. If this should not produce the desired effect, 
he informs us that two or three tea-spoonfuls of syrup. 
€ mecom given in the hot fit, will generally mitigate 
the symptoms. But for the entire removal of the disease, 
after purging with magnesia alba, he prescribes a dram 
of the extract. cinchonze with a few drops of tinct. the- 
baic. in a clyster, to be repeated every three hours for 
a child of about a year old. When the stomach is op- 
pressed with phlegm, the magnesia frequently occasions 
vomiting, which should be promoted with warm water. 
The constant heaviness of the head occasioned by those 
fevers in such tender constitutions is best relieved by 
the application of a blister to the back. 

Cinchona has also proved effectual for the cure of 
intermittents in children, even when externally applied, 
by putting the powder of it into a quilted waistcoat. 
Of its efficacy in this way several instances are related 
by Dr Samuel Pyc in the second volume of Medi- 
cal Observations and Inquiries. In short, so eflectual 
was it found in removing these fevers when properly ap- 
plied, that of between four and five hundred afflicted 
with them in the year 1765, Dr Lind lost only two, 
neither of whom had taken this medicine. 

In all these cases, a vomit was administered when- 
ever the patient complained of a sickness and retching 
to vomit, or was scized with a spontaneous vomiting 3 
and cinchona was never given till this sickness was 
removed, or a purgative taken to clear more perfectly 
the whole alimentary canal. In those patients who 
were troubled with a cough, attended with a pain 
in the side affecting the breathing, when the pain 
was not relieved by warm fomentations, the balsa- 
mum anodynum, or by a blister, Dr Lind  gene- 
rally ordered a few ounces of blood to be taken 
away, and endeavoured to stop the fever as soon as 
possible by the administration of cinchona; having 
found that every return of the fever increased all such 
pains—When the headach was very violent, and 
harassed the patient during the intermissions, the suc- 
cess of cinchona was rendered more complete by the 
application of a blister to the back.—A giddiness cf 
the head, which is the symptom most commonly re- 
maining after even a slight intermitting fever, was ge- 
nerally relieved by the sal C. C. and cinchona in wine. 
The former of these was administcred in the following 
manner. 

R. Aq. Alex. Simp. 3vii. 

Sal C. C. 3ss. 

Syr. @ Cort. Aurant. 31. 
cochlear. ij. subindé. 
If from the continuance of the fever the patient was 

distressed with a flatulence, a distention of the abdomen, 
and a swelling of the legs, a spoonful of tinctura sa- 
cra, with the addition of 30 drops of the spirit. lavend. 
compos. was ordered to_be taken every night.— A 
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continuance of cinchona, a change of air, and the cold 


Ly hath, were often found requisite to prevent a relapse. 


Such is the method of cure recommended by thus 
experienced author, who has also discovered the cfliea- 
cy and success of opium in intermitting fevers. Te 
informs us, that he has -prescribed an opiate to up- 
wards of 300 patients labouring under this disease ; 
and he observed, that, if taken during the intermission, 
it had not the least effect either in preventing or mi- 
tigating the succeeding paroxysm: when given in the 
cold fit, it once or twice seemcd to remove it; but 
when given half an hour after the commencement of 
the hot fit, it gencrally gave immediate relicf— 
When given in the hot fit, the effects of opium are 
as follow: 1. It shortens and abates the fit; and 
this with more certainty than an ounee of cinchona 
is found to remove the disease. 2. It generally gives a 
sensible relief to the head, takes off the burning heat 
of the fever, and occasions a profuse sweat. This 
sweat is attended with an agreeable softness of the 
skin, instead of the burning sensation which affects 
patients sweating in the hot fit, and is always mueh 
more eopions than in those Who have not taken opium. 
3. It often produces a soft and refreshing sleep to a 
patient tortured in the agonies of the fever, from which 
he awakes bathed in sweat, and in a great measurc free 
from all complaints. 

Dr Lind has always observed, that the effeets of 
opium are more uniform and constant in intermitting 
fevers than in any other discase, and are then more 
quick and obvious than those of any other medicine. 
An opiate thus given soon aftcr the commencement of 
the hot fit, by abating the violence and lessening the 
duration of the fever, preserves the constitution so en- 
tirely uninjured, that, sinee he used opium in agues, a 
dropsy or jaundice has seldom attacked any of his pa- 
tients in those diseascs. When opium did not imme- 
diately abate the symptoms of the fever, it never in- 
creased their violence. Ou the contrary, most pa- 
tients rcaped some benefit from an opiate given in the 
hot fit, and many of them bore a larger dose at that 
time thaw they conld do at any other. He assures us, 
that even a delirium in the hot fit is not increased by 
opium, though opium will not remove it. Hence he 
thinks it probable, that many symptoms attending these 
fevers are spasmodie ; but more especially the headach. 
Hlowever, if the patient be delirious in the fit, the 
administration of the opiate ought to be delayed until 
he recovers his senses, when it will be found greatly to 
relieve the weakness and faintness which commonly suc- 
cecd the delirium. Dr Lind 1s of opinion, that opium 
in this disease is the best preparative for cinchona ; as it 
not only produces a complete intermission, in which case 
alone that remedy can be safely administered 5 but oc- 
casions such a salutary and copious evacuation by sweat, 
as generally to render a much less quantity of cinchona 
requisite. He commonly prescribes the opiate in about 
wo ounces of tinctura sacra, when the patient 1s cos- 
tive, who is to take the cinehona immediately after the 
fit. By these means the paroxysm 1s shortened, and 
the intestines are cleansed, previous to the administra- 
tion of cincliona ; as the opiate doth not prevent, but 
only somewhat retards, the operation of the purgative. 
When a vomit is given immediately before the paroxysm, 
the administration of the opiate should be postponed till 
the hot fit be begun. 


In the administration of cinchona, care should be 
taken that it be of a good quality. And diflerent opi- 
nions have been entertaincd with respect to the choice, 
even where therc is no reason to believe that it has been 
adultcrated by the mixture of other articles. Fora long 
time, the preference was given to small quilled picces 
of pale-coloured bark; but of late the red bark, which 
is generally in larger masses, of an apparently eoarser 
texture, and evidently of a more resinous nature, has 
been highly eelcbrated by Dr Saunders and others. 
And in cases where it does not disagree with the sto- 
mach or excite looseness, it is admitted by the most ac- 
curate observers to be more powerful in preventing the 
rcturn of intermittents. Whether the red bark be the 
product of a different specics of the cinchona, or be ob- 
tained as well as the pale quilled bark from the cinchona 
officinalis, is not yct ascertained with sufficient accura- 
cy. Cinchona of a yellow colour has latcly been im- 
ported into Britain and highly extolled. Its botanical 
history is not ascertained. It contains more bitter ex- 
tractive matter, and more tannin and gallic acid, than 
either the pale or red; but less gum than the pale, and 
less resin than the rcd. It seems to produce the same 
medical effects in smaller doses. And it has sometimes 
succeeded in the cure of intermittents where the pale 
and red cinchona have before been employed in vain. 

A species of cinchona, distinguished by the title of 
cinchona Jamaicensis, has been discovered in Jamaica 
and other islands in the West Indies. A very aceurate 
deseription of it has been given by Dr Wright of Ja- 
maica in the Philosophical Transactionsof London. The 
bark of this species also has been recommended in 
the cure of intermittents; but the advantages of it 
have not hitherto been sufficiently confirmed by experi- 
ence. 

The barks of various trees readily cultivated in 
Britain, particularly different species of the salix, the 
prunus, the fraxinus, and the quercus, have by some 
been represented as no Icss efficacious than the eincho- 
na. But we may safely venture to assert, that although 
scveral of them may possess some power in stopping 1- 
termittents, yet that none hitherto tried can be consi- 
dered as in any degree approaching to the cinchona in 
point of effieacy. 

But although the Peruvian bark be the best cure 
for intermittents hitherto discovered, yet while it can 
by no means be represented as the only cure, it 1s very 
eertain that other remcdies have in different cases suc- 
ceeded after the cinchona has failed. Cures have of: 
ten been obtained by the use of different aromatics, 
bitters, and astringents. Many artieles from the mi- 
neral kingdom also have been employed with advan- 
tage. And intermittents have unquestionably been in 
certain cases stopped by dificrent preparations of iron, 
zinc, eopper, lead, and mercury. But of all the ar- 
tieles of this nature, arsenic of late has bcen the most 
celebrated. Arsenie is on good grounds conjectured 
to be the basis of an article much employed in the 
cure of intermittents in some of the countries where 
they are most prevalent, and sold under the title of 
the tastcless ague drop. ‘The great suecess attending 
the use of this artiele, led Dr Fowler, an ingenious phy- 
sician of Stafford, to examine it with particnlar atten- 
tion. And in a treatise which he has lately published, 
entitled Medical Reports on the effects of arsenic in the 
cure of agues, he has givena formula for an arsenical 

solution, 
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solution, which he has found very successful in affec- 
tions of this kind, and which is probably very nearly 
the same with the tasteless aguc drop. Dr Fowler’s 
mineral solution, as he styles it, is formed by dissolving 
64 grains of arsenic and as much fixed vegetable al- 
kaline salt in a pound of distilled water. This solu- 
tion is given in doses from three to 12 drops, varied 
according to the condition of the patient, and re- 
peated two or three times a-day. And where the 
cinchona has failed in stopping intermittents, it seems 
to be one of the most powerful remedies yet dis- 
covered. But after all remedies prove ineflectual, in- 
termittents are often stopped by a change of season and 
of situation. 

But besides the remedies employed im tertians and 
ather intermittents, with the view of preventing the 
return of paroxysms, it is often also necessary to em- 
ploy powerful articles with other intentions, particularly 
to mitigate and shorten the paroxysm when present ; to 
obviate urgent symptoms, especially those of an inflam- 
matory or putrid nature ; and to obtain a complete apy- 
rexia or intermission from fever after the paroxysm lias 
ceased. With these intentions, recourse is not unfre- 
quently had to emetics, laxatives, blood-letting, opium, 
diluents, or sudorifics, as the circumstances of the case 
may require. 

The Irregular or Spurious TERTIAN. 
op. I. var. & B. 


Tertiana notha sive spuria, Sawv. sp. 2. Sennert. 
Cleghorn. Hoffman. 


The characteristic marks of this fever are, that its 
paroxysms last longer than 12 hours, and consequently 
it inchnes more to the quotidian or continued fever than 
the formcr. Its paroxysms have no stated hour of 
attacking. The curc, however, is precisely the same 
with that above described, observing the proper cau- 
tions already mentioned with regard to the use of the 
cinchona. 


The Double Tertian. Sp, 1. var. 2. C. 
Tertiana duplex, Sauv. sp. 13. Vog. G. 12. Sennert. 
Cleghorn. 


Duplicata, Ln. 18. 


The double tertian comes on every day ; but differs 
from the quotidian in this, that its paroxysms do not 
answer to each other singly, but altcrnately. The 
first day, for instance, the fit will come on in the fore- 
noon, in the second in tlie afternoon, the third in the 
forenoon, and the fourth in the afternoon. 

_ Of these fevers we shall give the following descrip- 
tion from Cleghorn’s treatise on the diseases of Mi- 
norea: “They are called double tertians whien there 
are two fits and two intervals within the time of each 
period. Bat commonly there is some difference between 
the two fits, either in respect of the hour they come 
at, the time of their duration, or the nature and vio- 
lence of their concomitant symptoms. Some double 
tertians begin in this manner.—QOu the evening of 
Monday, for example, a slight fit comes on, and goes 
off early next morning ; but on Tuesday, towards the 
middle of the day, a more sevcre paroxysm begins, 
and continues till night. ‘Then there is an interval to 
Weduesday evening, when a slight fit commences a 
new period of the fever, which proceeds in the same 
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manner as the first; so that according to the way ‘Tertiana. 
physicians calculate the days of diseases, (by beginning —~~——~ 


to reckon from the first hour of their invasion,) both 
paroxysms happen on the odd days, while the greatest 
part of the even days is calm and undisturbed. But 
mm most double tertians the patient has a fit every day 
of the disease ; the severe one commonly appearing at 
noen upon the odd days, the slight one towards even- 
ing on the even days; though sometimes the worst of 
two fits happen on the even days. 

‘‘ There is a tertian fever sometimes to be met with, 
during each period of which there are three different 
fits, and as many intervals, For example, towards 
Monday noon the patient is seized with a paroxysm, 
which declines about five or six o’clock the same even- 
ing; a few hours after, another fit begins, and con- 
tinues until morning; from which time there is an in- 
terval to Tuesday evening, when a third fit comes on, 
and lasts most part of the night. On Wednesday 
there arc again two paroxysms, as on Monday, and on 
Thursday like that of Tuesday ; and thus the fever 
goes on with a double fit on each of the odd days, and 
a single fit on the even days. 

“In double tertians, that interval is the most con- 
siderable which follows the severe fit; for the slight 
fit oftener ends in a remission than intermission, and fre- 
quently lingers till the other approaches: Hence it 
is, that the mght preceding the vchement fit is much 
more restless than that which comes after it, as has 
been observed by Hippocrates. In double tertians, 
the vehement fit often comes on a little earlier in each 
period, while the slight fit returns at the same hour, 
or perhaps later and later every sccond day : so that tlie 
motions of onc have no influence on those of the other ; 
from whence it appears that cach of these fits hath 
its own proper independent causes.” 


Duplicated TertT1an. Sp. I. var. 2. D. 
Tertiana duplicata, Sawv. sp. 14. Jones. River. 


This hath two fits on the same day, with an inter- 
mediate day on which there are none. This also does 
not differ in any remarkable particular from those al- 
ready described. 


The Triple TErtTIan. Sp. I. var. 2. D. 
Tertiana triplex, Sawa. sp.15. Cleghorn. 
Semitertiana, Hoffman. 

Semitertiana primi ordinis, Spzg. 


This differs from the former in having a single and 
double fit alternately: thus, for instance, if there be 
two fits the first day, there is only one the sccond, 
two the third, one the fourth, &c. Its cure is the same 
as before. 


The Sem-TERTIAN. 
Hemitritzeus, Ce/s. 
Semitertiana, Cleghorn. 
Semitertiana sccundi ordinis, Spzg. 
Amphimerina hemitriteus, Sazv. sp. 8. 
Amphimerina pseudo-hemitriteus, Savv. sp. 9. 


Spel. war. F. 


The semitertian is described by Dr Cullen as having 
only an evident remzsszon between its paroxysms 3 more 
remarkable between the odd and even day, but less 
so between the cven and odd one. For this reason, 
he adds, that possibly some semitertians ought one: 
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Febres. to be classed among the remittents; and owns that it is 


Lemewmy-weme ifficult to settle the boundaries between them. 
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But 
Cleghorn, whom he quotes, describes it in the follow- 
ing manner. “ A fit begins on Monday noon, for 
example, and goes off the same night. On Tuesday 
afternoon a sccond fit comes on, and gradually in- 
creases till Wednesday night, when it terminates. On 
‘Thursday morning there is such another interval as 
happened on Tuesday morning: But on Thursday 
afternoon another long fit like the preceding com- 
mences ; andreturning regularly every second day, leaves 
only a short interval of ten or twelve hours during the 
eight and forty. 

Concerning the cure of these fevers Dr Cullen ob- 
‘serves, that though no entire apyrexia occurs, cinchona 
may be given during the remissions: and it should be 
given even though the remissions be inconsiderable ; 1f, 
from the known nature of the epidemic, intermissions 


. “or considerable remissions are not to be expected, and 


that great danger is apprehended from repeated exaccr- 
bations. 


— The Sleepy Tertran. Sp. I. var. 3. G. 
Tertiana carotica, Sauv. sp. 10. Werlhof. 

Tertiana hemiplegica, Sawv. sp. 20. Werlhof. 
Quotidiana soporosa, Savv. sp. 8. Car. Ps. 

Febris caput impetens, Sydenham, ep. ad. R. Brady. 


This, according: to Vogel, is a most dangerous spe- 
cies, and very commonly fatal; for which reason he 
ranks it amongst those intermittents which he calls ma- 
licnant. Sometimes he tells us the alarming symptom 
of a sleepiness comes on, not at the beginning of the 
disease, but will uncxpectedly occur during the third, 
fourth, fifth, or sixth paroxysm. It commonly begins 
with the cold fit, and continues during the whole time 
of the paroxysm, and, becoming stronger at every suc- 
ceeding one, at last terminates in a mortal apoplexy. 
Sometimes fevers of this kind rage epidemically. Vo- 
gel relates, that he saw a simple tertian changed into 
one of these dangerous fevers. The patient was a wo- 
man of a delicate constitution, and the symptoms ap- 
peared in consequence of her being put in a violent 
passion: however, it occurred but once, and she reco- 
vered. Hoffman mentions a carus in a double tertian 
occurring scven times without proving mortal; though 
Vogel says, that the powers of nature are very seldom 
sufficient to conquer the disease. 

In 1678, Dr Sydenham tells us that intermittents 
raged epidemically at London, where none had ap- 
peared before from 1664. Of them “ it is to be noted 
(says he), that though quartans were most frequent 
formerly, yet now tertians or quotidians were most 
common, unless the lattcr be entitled double tertians : 
and likewise, that though these tertians sometimes 
began with chilness and shivering, which were suc- 
ceeded first by heat, and soon after by sweat, and end- 
ed at length in a perfect intermission, returning again 
after a fixed tune; yet they did not keep this order 
after the third or fourth fit, especially if the patient 
was confined to his bed and used hot cardiacs, which 
increase the disease. But afterwards this fever be- 
came so unusually violent, that only a remission hap- 
pened in the place of an intermission; and approach- 
ing every day nearer the species of continued fevers, 


it seized the head, and proved fatal to abundance of 7, 


persons.” 

From this description of Sydenham’s we may have 
an idea of the nature of the disease. As to-its cure he 
strongly recommends cinchona ; telling us, that, even 
in the 20st continued kind of mtermittents, ** the nearer 
the intermittent approaches to a continued fever, either 
spontaneously, or from using too hot a regimen, so much 
the more necessary is it to exhibit a larger quantity of 
the bark ; and that he took advantage of a remission, 
though ever so small.” 


The Spasmodic or Conviulsive TERTIAN. Sp. I. 
, var. 3. H. 
Tertiana asthmatica, Sauv. sp. 6. Bonnet. 
Tertiana hysterica, Sawv. sp. 8. Wedel. A. N. C, 
Dec. I. A. IL. obs. 193. 
Hysteria febricosa, Sauv. G. 135. sp. 8. A. N. G, 
Dec. I. Ann. I. 
Tertiana epileptica, Sawt. sp. 16. Calder. Lautter. 
Quotidiana epileptica, Sawv. sp. 3. Edinb. Essays. 
vol. v. art. 49. | 
Ecclampsia febricosa, Sawv. G. 139. sp. 14. 
Epilepsia febricosa, Sawv. G. 134. sp. 9. - 
Tertiana tetanodes Med. Beobacht I. Band. 
Tetanus febricosus, Sawv. G, 122. sp. 10. 
Ann. Med. II. 


Tertians of this kind occur with very different 
symptoms from those of the true ones, and sometimes 
even with those which are very extraordinary. In 
some they are attended with symptoms of asthma, 
in others with those of hysterics, in ethers with con- 
vulsions. Where the symptoms of asthma oecur, the 
disease must be treated with diuretics and antispasmo- 
dics joined with cinchona. In the hysteric asthma the 
fit comes on with cold, yawning, cardialgia, terror 
and dejection of mind. ‘The disease is to be remov- 
ed by mild aperients and antihysterics joined with cin; 
chona. | 

Of the convulsive tertian we have a most remarkable 
instance in the Edinburgh Medical Essays, vol. v. 
The patient was a farmer’s son about 26 years of age, 
of a strong plethoric habit of body. He had labour- 
ed under an ague half-a year, and had taken a great 
deal of Peruvian bark. While he was telling his case 
to the surgeon (Mr Bainc of Pembroke), he was sud- 
denly taken with a violent stamping of his feet; and: 
the convulsions gradually ascended from the soles of the 
feet to his legs, thighs, belly, back, and shoulders. 
His head was then most violently convulsed, with a 
total deprivation of speech; but he had a most dismal 
vociferation, which might have been heard at a con- 
siderable distance, his abdomen and thorax working 
and heaving violently and unusually m the mean times 
This fit having lasted half an hour, a profuse sweat 
broke out over all his body, which relieved him; and 
he then became capable of answering such questions 
as werc put. ‘These extraordinary fits, he said, had 
becn occasioned by a fright, and his neighbours had 
concluded that he was bewitched. ‘They returned 
somctimes twice a-day, and always at the times the 
ague used to return, During the paroxysm his pulse 
was very high and quick, his face much inflamed, 
and his eyes ready to start out of his head. After 
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the fit was over, he complained of a most torturing 


 — pain of the bowels. His tonguc was generally. moist, 


and he had a suppression of urine.—This formidable 
disease, however, was totally subdued by the use of 
cinchona, mercurials, antispasmodics, opiates, and saline 
draughts. 


The Eruptive 'TERTIAN. Sp. I. var. 3. I. 
Tertiana petechialis, Save. sp. 4. Donat. Lautter. 
Tertiana scorbutica, Wedel. A. N.C. Dec. I. A. 

II. obs. 193. 

Tertiana urticata, Sawv. sp. 22. Planchon. Journ. de 

Med. 1765. Cleghorn. 

Tertiana miliaris, Sawv. sp. 21. Walthiert de Med. 


Ger. 


This species of tertian is accompanied with red or 
livid blotches on the skin, or an eruption like that oc- 
easioned by the stinging of nettles. In the latter case 
Dr Cleghorn says the disease is very dangerous ; and 
as the former indicates an incipient dissolution and pu- 
trefaction of the blood, it must also be reckoncd of very 
dangerous tendency. 


The Inflammatory 'TERTIAN. Sp. I. var. 3. K. 
Tertiana pleuritica, Sazv. sp. 4. Vales. Lautt. 
Pleuritis periodica, Sawzv. G. 103. sp. 14. 
Tertiana arthritica, Save. sp. 5. Morton. Lautt. 


Sauvages informs us, that he has seen a trne and 
genuine pleurisy having all the pathognomic signs of 
the diseasc, but assuming the form of an intermittent ; 
that is, the patient is one day affected with the pleuri- 
sy, and the next seemingly in perfect health. Ele also 
tells us, that in the month of May 1460, a tertian 
raged epidemically, which after the third fit imitated 
a pleurisy, the pain of the side, and difficulty of 
breathing coming regularly on, and the fever from 
an intermittent becoming remittent; the blood had 
also the same appearance with that of pleuritic per- 
sons, and the distemper yielded to bleeding and gentle 
cathartics.—Morton also informs us, that he has ob- 
served similar disorders an hundred times, which were 
ys certainly and safely cured by the Peruvian 
ark, 


The TERTIAN complicated with other Disorders. 
Sp. I. var. 4. 
Tertiana scorbutica, Sauv. sp. 9. Etmuller, Timeus. 
Tertiana syphilitica,, Savv. sp. 17. Derdier. 
Tertiana verminosa, Sawv. sp. 18. Stésser. in act. 
Helmstad. Lancis. de noxiis palud. Pringle. 
Ramazzini. Van den Bosch. de const. vermin. 


The scorbutic tertian, according to Sauvages, is ex- 
eeedingly anomalous, its periods being sometimes much 
anticipated, and sometimes much postponed. It is cx- 
ceedingly obstinate, and will return if the body be 
not cleared of its scorbutic taint. ‘The patient is affect- 
ed with lancinating pains of a wandering nature. The 
urine lets fall a dusky red sediment, or a thick branny 
matter is copiously scattered up and down in it, seem- 
ingly tinged with blood. ‘The usual symptoms of scur- 
Vy, viz. livid spots, and rotten fetid vums, also fre- 
quently occur. For this the Peruvian bark is very use- 
ful, both as a febrifuge and antiscorbutic. 

A tertian accompanied with worms is taken notice 
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of by Sir John Pringle in his treatise on the diseases of Tertiana. 


the army. The worms, he tells us, were of the round —~—— 


kind; and though we are by no means to reckon them 
the cause of the fever, they never failed to make it 
Worse, occasioning obstinate gripings or sickness at sto- 
mach. In these cases stitches were frequent ; but, be- 
ing flatulent, were not often relicved by bleeding. The 
worms were discharged by vomiting as well as by stool. 
Vor discharging these worms, he commonly gave half 
a dram of rhubarb with 12 grains of calomel ; without 


observing any inconvenience from such a large dose of. 


mercury. Anthelmintics, which act slowly, had little 
chance of doing good; for though worms will some- 
times lie long in the bowels without giving mach un- 
easiness to a person otherwise well, yet in a fever, espe- 
cially one of a putrid‘kind (to which his intermittents 
always seemed to incline), the worms being disturbed 
by the increase of heat, and the corruption of the hu- 
mours in the prime vie, begin to move about, and 
struggle to gct out. Lancisius, who makes this remark, 
adds, that upon opening the bodies of some who had 
died at Rome of fevers of this kind, wounds were found 
in the intestincs made by the biting of the worms ; nay, 
that some of them had even picrced through the coats 
of the guts, and lay in the cavity of the abdomen. 
Pringle never had any instance of this; but knew 
many cases in which the worms escaped by the patient’s 
mouth, though there had becn no previous retching to 
bring them up. One soldier was thrown into violent 
convulsions, but was cured by the above-mentioned 
powder. 


The TertIAn varied from its Origin. Sp. I. 
WER. 5s 
Tertiana accidentalis, Sauv. sp. 12. Sydenham. 
Tertiana 4 scabie, Sawv. sp. 12. Juncker, tab. 80. 


Hoffman, II. p. 12. 


The existence of fevers of this kind, as we have al- 
ready observed, is denied by Dr Cullen; the acci- 
dental fever of Sauvages was said to arise from any 
slight errer in the non-naturals, and consequently was 
very casily cured. ‘That which arose from tlie repul- 
sion of the itch, was cured as soon as the cruption re- 
turned. 


The Tert1an with only a remzssion between the 
fits. Sp. I. 

Tritzoplrya, Sawv. Gen. 85. Sag. p. 695. 

Triteus, Lin. 21. 

Hemitriteea, Lz7. 23. 

Tertianz remittentes et continuze Auctorum. 

Tertianze subintrantes, proportionate, subcontinuc,. 
Lore: 

Tertiana subcontinua, Savv. sp. 19. 

Quotidiana deceptiva, Sawv. sp. 2. 

Amphimerina semiquintana, Sav. sp. 24. 

‘Triteeophya deceptiva, Sauv. sp. 10. 

Causus Hippocratis. 

Tritzeophya causus, Save. sp. 2. 

Febris ardens Boerhaavii, aph. 735. 

Tertiana perniciosa, que simulata tertiam circuitus 
effigie lethalis, et mille accidentibus periculosissi-. 
mis implicata, existit. Lud. Mercatus. 

Tertiana pestilens, DP. Sad. Diversus. 

| Tertrans. 
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Tertiana maligna pestilens, Reverd?. 

Morbus Hungaricus. Lang, Lemb. Sennert. Jor- 
-dan. 

Languor Pannonicus, Cober. 

Amphimerina Hungarica, Sav. sp. 10. 

Hemitriteeus pestilens, Schenck. ex Corn. Gamma. 

T’cbres pestilentes A2gyptiorum, Alpin. 

lebris tertiana epidemica, Bartholzn. 

Febres epidemic, autumni 1657 et 1658, Wills. 

Febris syneches epidemica ab anno 1658 ad 1664. 
et postea ab anno 1673 ad 1691, Morton. 

Iebres autumnales incipientes, Sydenham. 

Aflectus epidemicus Leidensis, £7. Sylvi?. 

Morbus epidemicus Leidensis. 1669, Fanots. 

_ ‘Tertianze perniciosze et pestilentes, et febres castren- 
ses epidemicee, Lancis¢. 

Febres intcrmittentes anomale et mali moris, Hof- 
man. 

Febris cholerica minus acuta, Hoffman. 

Febris epidemica Leidensis, anno 1719, Koker apud 
Haller, Disp. tom. v. | 

Amphimerina palndosa, Sawv. sp. 19. 

Febris paludum, Pringle. 

Bononiensis constitutio hiemalis 1729, Beccard in 
A. N.C. vol. iii. 

Amphimerina biliosa, Sawv. sp. 22. 

Febris castrensis, Pringle. 

Fehris putrida cpidemica, Huxham de are ad ann. 
1720. 

Febris biliosa Lausanensis, Tissot. 

Triteeophya Wratislaviensis. Savv. sp. 3. Hahn. 
Epidemia verna Wratislav. in App. ad A. N. C. 
vol. x. 

Tritzeophya Americana, Sauv. sp. 12. 

Febris anomala Batava, Grainger. 

Morbus Naronianus, Pzjatz. 

febris continua remittens, H7Uary’s diseases of Bar- 
badoes. ) 

Febris remittens Indie Orientalis, Lind. diss. inaug. 
1768. 

Febris critica ct febr. biliosa zstatis, Rozppe. 

I"ebris remittens regionum calidarum, Lend on the 
diseases of hot climates. 

A. Tertiana cholerica sive dysenterica, Zort, Therap. 
Special. lib. iil. cap. 1. Lautter. Hist. Med. cas. 6. 
16. 17..20. Alorton, App. ad Exerc. I. 


B. Tertiana subcruenta sive atrabiliaris, Zort. ibid. Ne-: 


ver seen by Cleghorn. 
C. Tertiana cardiaca, Tort. ibid. 
cas. 15. 16. 23. 
Amphimerina cardiaca, Sawv. sp. 5. 
'Lritazeophya assodes, Sawv. sp. 6. 
Febris continua assodes, Vog. 27. 
D. Tertiana diaphoretica, Tort. ibid. 
Tritzophya typhodes, Sewv. sp. 4. 
Triteophya elodes, Sawv. sp. 5. 
Fcbris continua elodes, Vog. 21. 
&. Tertiana syncopalis, Tort. ibid. Lautter. cas 
12. 13. 15. 16. | 
Tritceophya syncopalis, Sawv. sp. 1. 
Amphimerina syncopalis, Sazvv, sp. 4. 
Amplimerina humorosa, Sazv. sp. 6. 
Febris continua syncopalis, Vog. 29. 
¥. Tertiana algida, Tort. ibid. Lautter. cas. 13. 
Amphimerina epiala, Saux, sp. 3. 
I 


Lautter. Hist. Med. 


Amphimerina phiricodes, Saev. sp. 7. 

Triteeophya leipyria, Saue. sp. 9. 

Tertiana leipyria, Saw. sp. 23. 
Ration. p. 18. 

Febris continua epiala et leipyria, Vog. 19. et 24, 

G. Tertiana lethargica, ort. ib. 

Tritzeophya carotica, Sawv. sp. 7. Lautter. 1. 4. 14, 

Tertiana apoplectica, Morton. Exerc. I, Cap. ix. 
hist. 25. 

Tertiana soporosa, WVerlhof de febr. p. 6. 

Febris epidemica Urbevetana, Lancis. de noxiis pal, 


efluv. I. IL. c. 3. 
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The remittent fevers are much more dangerous than 
the true intermittents, as heing generally attended with 
much greater debility of the nervous system and ten- 
dency to putrescency in the fluids than the latter. Sau- 
vages divides his tritzophya, a remittent tertian, into 
the following species : 

1. Lriteaophya syncopalis, or that attended with faint- 
ing. It begins like a tertian, with cold succeeded by 
heat and profuse sweating; but attended with much 
more dangcrous symptoms, such as cardialgia, enormous 
vomiting, great weakness, small contracted pulse, cold- 
ness of the extrenities, and, unless timely assistance be 
given, kills during the second or third paroxysm. 

2. The causus, or burning fever of Hippocrates, 
returns every third day without any new sensation of 
cold; and is attended with great thirst, heat, but with- 
out diarrhoea or sweat, and continues only for one 
week or two at the utmost. It attacks ehiefly young 
people of a robust and bilious habit of a body, who have 
been accustomed to much exercise, and exposed to the 
sun during the heats of summer, and have also used a 
phlogistic regimen. ‘The tongue is dry, sometimes 
black; the urme of a red or flame colour; together 
with pain of the head, anxiety, and sometimes other 
symptoms still more dangerous. 

3. Triteophya Vratislaviensts, was a pestilential dis- 
ease occasioned by famine, during which the people fed 
on putrid aliments: the air was infected by the vast num- 
ber of bodies of those slain in battle, and the inhabitants 
were also dejected by reason of being deprived of their 
harvest, and other calamities 3 to all which was added 
the continnance of a calm in the atmosphere for a long 
time. It began with an acute fever, leipyria or coldness 
of the external parts and a sensation of burning heat 
inwardly ; general weakness; pain of the head and 
preecordia ; serous or bilious diarrhoea ; a delirium, in 
some furious, and accompanied with a dread of be- 
ing exposed to the air; on the second day the thirst 
was violent, attended with a bilious vomiting, as well 
as diarrhoea, tough viscid spitting, fainting, burning 
heat in the bowels, the tongue dry and seeming as 
burnt with a hot iron, a suppression of the voice, anxi- 
ety, stupor, after which quickly followed convulsions 
and death. In some fevers Icipyria came on. with an 
exceeding great cold of the extremities, presently fol- 
lowed by an intolerable heat of the viscera, with symp- 
tomatic sweats, violent diarrhoea, followed by a very 
itehy miliary eruption. On the fourth day came om 
copious sweats, spasms of the lower jaw, nausea, mvo- 
luntary passing of urine, slight delirium, a flux of ichor- 
ous matter from the nostrils, an exceeding tough spit- 
ting, an epilepsy, and death. Professor Hahn, who 

gives 


gives the history of this disease, was himself attacked 
~~ hy it, and suffered in the following manner: On the 


a sharp pain in the occiput, and immediately an. inflam- 
matory pain over the whole head; the feet were ex- 
tremely cold, and the extremities rigid with spasms. 
The pain continued to increase daily to such a degree, 
that the contaet of the air itself became at last intoler- 
able; a dejection of mind and incredible weakness fol- 
lowed; he passed restless nights with continual sweat- 
ing, heavy and pained eyes, and an universal sensation 
of rheumatism over the whole body. On the third 
day the pains were assuaged, but he had a very bad 
night. On the fourth day all the symptoms were worse, 
the fect quite chilled, the hands very red and agitated 
with convulsive motions ; he was terrificd with appre- 
hensions of death, and had a vomiting every now and 
then: this day sponges dipped in cold water were ap- 
plied over the whole body, and he used cold water for 
his drink. On the eighth day the pulse was convul- 
) sive ; and the pains were so violent that they made him 
| cry out almost continually. On the ninth day he was 
| delirious, and threw up some grumous blood. On the 

ith his pulse was more qwet, and he had a sweat; a 
decoction of einchona was given: his voice was bro- 

_ ken, his speech interrupted, and his teeth chattered up- 

on one another. On the 12th his jaw was convulsed, 
he had a risus sardonicus, and deafness; after which 
the paroxysms returued less frequently, and only to- 
; wards night. On the 14th he had a chilling cold over 
: the whole body, a eold sweat; frequent lotions were 
applied, and all the symptoms became milder. On the 
13 r8th he had a quick delirium, but fainted as soon as 
taken out of bed; a sensation of hunger, followed by 
copious sweats; profound sleep; an aversion from 
noise; every thing appeared new and extraordinary. 
On the 36th a cholera; on the 48th a scaling off of the 
skin, and falling off of the nails. This epidemic car- 
; nied off above 3000 people at Warsaw. Frequent lo- 
tion of the body cither cold or tepid, watery glysters, 
and the copious introduction of watery fluids under 
the form of drink, were of service. But the most fa- 
vourable crisis was under the form of some eutaneous 
if eruption, 
Bika 4. Lriteophya typhodes. The principal symptom of 
this fever was a continual sweat with which the pa- 
if tients were almost always wet; with paroxysms re- 
| turning every third day. Sauvages tells us, that he 
EE had twice an opportunity of observing this fever 3 one 
was in the teacher of an academy, about 40 years of 
age, and of a melancholic temperament. He sweated 
| every sccond night so plentifully, that he was obliged 
: to change his linen nine times; and even on the inter- 
mediate days was never perfectly free of fever, and had 
his skin moistened with sweat. The other was of a 
3 woman who went about in man’s clothes, and was dis- 
| covered only aftcr her death. The disease began with 
a slight sensation of cold, after which she sweated for 
eight hours. It was attended with the highest de- 
bility, anxicty, and at the same time an insatiable 
hunger, 

43 5. Lriteophya clodes, was an inflammatory cpidemic, 
but not contagious, terminating about the 13th or 21st 
day. The disease came on in the night time, with 

| disturbed rest, universal weakness, watchings, great 
Vor, XL. Part i. + 
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first day was a violent feverish paroxysm without rigor, | 
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heat and sweat, redness of the face and almost of the. Tertiana. 
whole body, sparkling eyes, the tongue dry and white ; —-~y—=- 


a hard, tense, and turgid pulse: about the third day 
a kind of frenzy frequently came on with the feverish 
paroxysm, the forerunner of an universal miliary erup- 
tion; or, what was worse, with purple spots so close 
together, that they looked like an erysipelas of the 
whole body. Sometimes blisters of the size of small 
pearls, filled with acrid serum, appeared on the neck; 
armpits, and trank of the body, which were of all the 
symptoms the most dangerous. ‘There was a variety 
of the disease, which Sauvages calls the Awmorals, and 
in which the pulse was soft and feeble, with greater 
weakness over the whole body, and the disposition to 
sleep more frequent than in the other; the eyes lan- 
guid; the tongue very white, but nat dry; and worms 
were sometimes discharged. 

6. Lriteophya assodes. This species arose from a 
foulness of the prime viz, and the effluvia of waters 
in which hemp had been steeped. It began with ri- 
gor, followed by great heats, restlessness, tossing of the 
limbs, faintings, immoderate thirst, dryness of tongue, 
dehrium, and at length excessive watchings; these 
last, however, were less dangerous than vertigo or a 
comatose disposition, whieh brought on convulsions or 
apoplexies. 

4. ITriteophya carotica. 'This had exacerbations 
every other evening; and its distinguishing symptom 
was an excessive inclination to sleep, preceded hy a 
severe headach, and followed hy dehrium, and some- 
times eonvulsions; the tongue was black, and the pa- 
tient insensible of thirst after the delirium came on. 


In those eases where the disease proved fatal, a sub-- 


sultus tendinum and other alarming symptoms, came 
on. 

8. Triteophya letpyria is only a variety of the trite- 
ophya causus, already descrihed. 

9. Lritcophya deceptiva. This species at first assumes 
the appearance of a continued fever; but afterwards de- 
generates into a remittent, or even an intermittent. It 
is deseribed by Sydenham, but attended with no re- 
markable symptoms. 

10. The last of Sauvages’s species of Triteophya 
belonging to the remitting tertian is the Americana. 
This, according to Sauvages, is the ardent fever with 
which the Europeans are usually seized on their fist 
arrival in America, and generally carries off one half of 
them. Of this there are two varieties, the very acute 
and the acute. The very acute ends before the seventh 
day. It comes on a few days after the person’s arrival, 
with loss of appetite, with dyspnoea and sighing from 
weakness, headaeh, lassitude, and pain of the loins: a 
pyrexia succeeds, with great thirst, sweat, and heat ; 
the sickness increases, nausea comes on, with vomiting 
of porraceous bile ; the tongue rough, the extremities 
often cold; watehing, furions delirium E and the pa- 
tient frequently dies on the third day. Copious sweats, 
and a plentiful hemorrhagy from the nose on the fifth 
day, but not sooner, are servieeable ; but a bilious diar- 
rhoea is the best erisis of all. 

The acute kind terminates most frequently on the 
ninth, but very rarely goes beyond the fifteenth day, 
Death frequently comes on hetween the fourth and 
seventh days. It begins with headach, pain in the. 
loins, and sometimes shivering; great lassitude, dys- 
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Vebres. pnoea, thirst; burning fever, increasing every third day’; 
y= inflation of the abdomen, pain at the pit of the stomach, 


nausea, and bilious vomiting. Such is the state of the 
disease within twenty-four hours. ‘The eyes are red, 
and full of tears; the urine pellueid ; there is a low de- 
lirium, and continual anxicty; the tongue is dry and 
red, and somctimes, though rarely, black, which is a 
still worse sign, the pulse, formerly strong and full, 
sinks about the fourth day, and beeomes tense and spas- 
modie : if a earus then comes on, the patient dies the 
fifth or sixth day ; but if the pulse keeps up, and no 
carus comes on, a erisis 1s to be expeeted by sweat, by 
a copious hemorrhagy from the nose, or, which is still 
more safe, by a bilious diarrhoea, which is never salu- 
tary if it comes on before the fifth day. 

To the remitting tertian also belong the following 
speeles mentioned by Sauvages, viz. 

1. Lertiana subcontinua, This begins like a genuine 
tertian, and at first hath distinet paroxysms ; but these 
grow gradyally more and more obscure, the disease 
aequiring daily more of the appearanee of continued 
fever, by whieh it is to be distinguished from the 
other varieties of this species. It is not unfrequently 


joined with those symptoms whieh attend the fatal fe-. 
ver already mentioned ; as cardialgia, cholera, syncope, 


&e. but in a much less degree. ‘The disease commonly 
begins with little or no sense of cold, but rather a sen- 
sation of heat ;. when the tertian is doubled, it has first 
a slighter and then a more severe fit; and thus goes 
on with an exacerbation on the even days: and though 
it should change from a double into a single tertian, 
we are still to suspect it, if a weak fit is the forerunner 
of a very strong one. ‘This change of the tertian into 
a eontinued fever is also to be prognostieated if a heat 
remarkable to the touch is perceived on the day of. in- 
termission, together with some disturbance of the pulse, 
thirst, and dryness of the tongue ; all of which show 


a tendeney to inflammation: the same is foretold by 


the urine being in small quantity, and very red, or of 
a saftron colour; also an ulcerous or aphthous inflam- 
mation of the throat, with difficulty of swallowing, or 
any very severe symptom coming on in the beginning 


of the disease, excepting only a delirium, whieh is easily: 


removed. 


2. Quotidiana deceptiva. This is a disorder of an in-. 


flammatory kind, with a strong tendency to putrescency, 
and sometimes assumes the form of a quotidian. In it 


the patient frequently complains of cold when he really. 


is hot, and the remission is very indistinct. ‘The disease 


is known by the great languor of the patient and the 
foulness of his tongue. 


3. Amphimerina cardiaca is an acute malignant fever, 


with daily exacerbations, attended with fainting and 


vomiting of green bile. Afterwards, the weakness -in- 


creasing, the patient’s extremities grow cold, and a pro-. 


fuse sweat comes on, which is frequently suceeeded by 
death on the fourth day. Another species resembling 
this Sauvages calls the syncopalrs ; but the cardiaca dif- 
fers from it in being attended with cardialgia. 


4. Amphimerina paludosa. Thisis the fever déscribed’ 


by the British physicians under many different names, 
and appearing under various forms, according to the 
different constitutions of the patients. This fever 
in the East Indies, aceording to Dr Lind of Windsor, 
generally comes on suddenly, and begins with a sense 


thirst, and delirium now come on. 


of debility anda very great lowness of spirits. These qe, 


syniptoms are attended with a greater or less degree of 
ehilliness, vertigo, nausea, very acute pains in the head 
and loins, and a trembling of the hands; the counte- 
nance is pale, the skin commonly very dry and eorrugat- 
ed, the eyes dull and heavy, the pulse quick and small, 
the breath generally difficult, and interrupted with hic- 
eongh. 

As the paroxysm increases, the chilliness now and 
then gives way to irregular heats, which soon become 
violent and permanent ; the nausea likewise. inereases ; 
and in some there eomes on a vomiting, in whieh they 
throw up a great deal of bile. Sometimes bile is like- 
wise voided by stool. ‘The skin grows red; the eyes 
appear small, and sometimcs not a little inflamed. ‘The 
pulse becomes fuller, and the breath move diffeult, at- 
tended with great restlessness and a troublesome thirst; 
notwithstanding which (so great is the nausea) thie pa- 
tient eannot endure any kind of liquids. The tongue 
becomes foul, and the pain of the head and loins more 
violent 3 a delirium then follows 3 a shght moisture ap- 
pears on the face, and from thence spreads to the other 
parts ; whilst the violence of the other symptoms abates,. 
and shows the beginning of a remission, which 1s eom- 
pleted by plentiful sweats. 

On the fever’s remitting, the pulse returns almost to. 
its natural state; the pains of the head and loins still. 
continue, though somewhat less violent, as likewise 
the nausea and want of appetite. When the disease 
gains strength, the remission is searecly obvious, and 
is immediately followed by another paroxysm ; whieh 
begins, not indeed with so great a shivering, but is at- 
tended with a greater pain of the head, the greatest 
anxiety, a heartburn, nausea, vomiting, and_bilious- 
stools. ‘The matter most eommonly evacuated by vo- 
mit and-stool is whitish like chalk and water, or eurd- 
led milk which is vomited by sucking children, when 
the curd is mueh broke down. A heat, immoderate. 
The tongue he- 
comes more foul; the teeth and inside of the lips are 
covered with a black crust ; the breath grows hot and 
fetid : another remission ensues, attended with a sweat; 
but this remission is both shorter and less obvious than’ 
the first. 

This seeond remission is sueeeeded by a paroxysm, 12 
which the symptoms are far more violent than in the 
former; that which the paticnt discharges by vomiting . 
and purging is more fetid; the mouth, teeth, and m- 
side of the lps, arc not only covered with a black erust,.. 
but the tongue becomes so dry and stiff, that the pa- 
tient’s voice ean searee.bc heard. . Violent dehrium, 
with restlessness and anxiety, come on ehiefly during 
the paroxysm; nor do these symptoms abate till the 
fever remits, aud the patient sweats. be 

When the fever becomes so violent, during the third. 
fit, as to end in death, whieh is often tle ease, some of 
the sick have a coma ; in others the delirium becomes 
more violent. ‘The discharges now become more fetid, 
and havea eadaverous smell; the stools are invoiuntary > 
the pulse is so quick, small, and irregular, tliat it 1S 
scarce to be countcd, or even felt; a cold sweat is dif 
fused over the whole body, especially the head and 
neck: the faee becomes Hippoeratie and eonvulsed ; 
the patient picks the bed-clothes ; a subsultus tend:num 
comes on; the sick lie constantly on ther backs, and 

insensibly 
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‘insensibly slide down to the foot of the hed; their ex- 


\-—— tremities grow cold; they are then seized with convul- 


sions, with which the scene closes. 

In this fever, the urine, which at the beginning is 
pale, becomes of a deeper colour by degrees, but 
without depositing any sediment. There seldom or 
never appear any petechize, and the prickly heat which 
was before on the skin vanishes on the first appearance 
of the fever. But though these were the general 
symptoms of this disorder, they varied in the different 
subjects, and at different seasons of the same year. The 
pulse, for example, in some, was quick in the beginning 
of the disorder; in others, it varied with the other 
symptoms. ‘he skin was generally dry in the be- 
ginning of the fit ; but in some it was moist, and cover- 
ed with sweat from the very beginning of the disease. 
In the month of September, when the disorder raged 
most, the remissions were very imperfect and obscure ; 
but, on the return of winter and the healthy season, 
they became more regular, and the disease assumed the 
appearance of an intermitting fever, to such a degree 
as at length not to be distinguished from it. In some 
the remissions could scarce be perceived, and the fever 
continued for two weeks without any material change 
for the better or the worse. At this time numbers 
were seized with it. When the disorder continued for 
any time without a change, it generally ended in death ; 
while the weather grew better, it sometimes, in the 
space of a few days, from a common fever became an 
intermitting one, and the patient recovered, unless his 
liver, which was sometimes the case, happened to be 
aflected. ‘The cure of an inflammation of the liver 
proved uncertain and tedious; as it was commonly fol- 
lowed by a colliquative diarrhoea, which generally en- 
dangered the patient’s life. —E very succeeding paroxysm 
was observed to be more dangerous than the preceding; 
the third generally proved fatal; some died during 
the first. When this happened, the fever, in the lan- 
guage of the country, was called a puca, that is a strong 
fever. 

This disease, according to Dr Lind of Haslar hos- 
pital, is the autumnal fever of all hot countries, the 
epidemic disease between the tropics, and the disease 
most fatal to Europeans in all hot and unhealthy cli- 
mates. All authors agree that intermittents in gene- 
tal, but particularly this dangerous kind of them, are 
produced by heat and moisture, but particularly the 
evaporation of moisture from marshes. Dr Lind of 
Windsor remarks, that the European seamen are very 
‘subject to the fever above mentioned when they happen 
‘to arrive at Bengal in autumn. ‘They are predisposed 
‘to it from the nature of their food, their confinement on 
board, the very great heats to which they are exposed 
‘during the voyage, and their lying for hours together 
‘exposed to the night colds. 

Most of the meat used by the crews of those ships 
is salted, and often in a putrid state, without any fresh 
‘vegetables, they having only biscuits, and some other 
farinaceous matters. The quantity of the vinous or 
Spirituous liquors allowed them is, in his opinion, by far 
too small to subdue the putrescent disposition of their 
animal-food. Their fluids consequently become, from 
“day to day, more and more putrescent, and of course 
“more apt to breed and contract this disorder. ‘This 
“disposition is likewise induced by their: being stowed 


MEDICINE. 


very close together, and that for a considerable length Tertiana. 
of time, and in a foul air, especially when the weather —~— 


happens to be too stormy to permit the hatches and port- 
holes to be kept open. 

_ Though the heats they endure in the voyage to In- 
dia are less considerable than those of the country it- 
self, yet they are too much for an European constitution 
to bear. The general heat at sea within the tropics is 
about 84° of Fahrenheit’s thermometer, which is suf- 
ficient to relax them, and promote a corruption of their 
humours, especially when it coincides with the above 
causes. It likewise creates a languor and indolence, 
which alone are sufficient to increase that putrescence. 
These causes are apt to be considerably aggravated by 
the men’s being often exposed, when on duty, for hours 
together, to rain, damp, and cold air; a circumstance 
which frequently happens to them when working their 
ships up the river Ganges in the night-time. Hence 
the perspiration is checked, and the excrementitious 
fluid whicheused to be discharged by the skin being re- 
tained in the body, contributes, he thinks, very much 
towards the predisposition to this disease. 

But the most powerful .of all the remote causes is 
justly thought to be the effluvia of marshes replete with 
putrid animal-substanccs. We have not, however, 
becn able to determine from what kind of putrid ani- 
mal-substances these effluvia derive their virus. For 
that cvery kind of putrefaction has not such an effect 
appears from this, that neither practical anatomists, nor 
those who by their trades are exposed to the putrid ef- 
fluvia of animals, for instance such tanners and butchers 
as keep their shops and stalls very dirty, are more 
subject than others to putrid diseases. Nor are the 
ship-stewards and their servants, whose business it is 
to deliver out the provisions to the ships crews, and 
who spend the most of their time amongst the putrid 
and rancid effluvia of the places in which those pro- 
visions are kept, more subject to putrid fevers than 
their ship-mates. But whatever be in this, we are well 
assured that some particular putrid fermentations pro- 
duce noxious vapours, which, united with those of 
marshes, render them more pernicious. Hence evi- 
dently procecds the extreme unhealthfulness of a place 
called Cu/pz, on the eastern bank of the Ganges. The 
shores about it are full of mud, and the banks co- 
vercd with trees. Opposite to the place where the ships 
lie there is a creek, and about a mile from its entrance 
stands the town of Culpi: the slips le about a mile 
from the shore. Nonc of the sailors on board the 
ships stationed at, this place enjoyed their health. ‘The 
burying ground also contributed not a little to spread 
the infection. The ground being marshy, the putrid 
water flowed from the old graves into the new ones, 
which infected the grave-diggers and those that at- 
tended the funerals; and from this cause many were 
suddenly seized while they were performing the last 
duty to their companions. This place bas ever been 
remarkable for the. unhealthfulness of its air. It was 
once customary to send some of the Company’s ser- 
vants here to receive the cargoes of the slups, and send 
them to Calcutta; but so many of them died on this 
duty, that the Company was at length obliged to dis- 
pense with it. ) ; 

Hence it plainly: appears, : how apt putrid animal 
and vegetable substances are to render the effluvia of 
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Febres. fenny places more pernicious than they would other- 
nny wise be. 


The reason why great inundations of the 
Nile and Ganges are followed by a healthy season is, 
that by this means the putrid animal and vegetable 
substanees dispersed over the eontiguous countries are 
carried off into the sea.—The noxious vapours arising 
from fens spread but a little way. Dr Lind has often 
known ships crews at a very little distance from the 
shore quite free from this disorder. But although these 
marsli miasmata first bring on the disease, yet eontagion 
particularly spreads it, and renders it more epidemic. 
hus the Drake East Indiaman eontinued free from 
the disorder for two weeks together, when she had no 
communieation with the other ships; but as soon as 
the disorder was brought on board, many were seized 
with it within a few days in such a manner as to leave 
no room to entertain the least doubt concerning its eon- 
tagious nature. 

Dr Lind of Haslar hospital has given a very curious 
and learned aecount of the appearance of this fever 
throughout the various parts of the globe. It was ve- 
ry common in England in the years 1765 and 1766, 
one obvious eause of whieh was the prevalence of the 
eastern wind. ‘This wind in England is often said to 
bring with it a fog from the sea; but the truth of the 
matter is, that in many places of this island the east- 
wind frequently raises a eopious vapour from water, 
mud, and all marshy or damp plaees. To this exhal- 
ing quality of the eastern wind Dr Lind has often 
been an eye-witness. When the wind changes to the 
east, the mud sometimes sends up a vapour as thick as 
smoke ; and the doetor has observed two fish-ponds in 
his neighbourhood, one of fresh and the other of salt- 
water, which on the approach of an easterly wind 
sometimes also emit a dense vaponr, as from a pot of 
boiling water. In order to view this phenomenon di- 
stinctly, the person should stand at about 100 yards 
distance from the mud or ponds. If the sun shines 
when the wind ehanges to the east, he will observe a 
constant steam of vapours arising out of the ponds, 
from about five to ten yards in height, while the air 
about him remains serene. As the vapour or fog ari- 
sing from other bodies glides along the surface of the 
earth, and is brought by the easterly wind to the 
ponds, he will still be able, for some time, to distinguish 
the vapours ascending perpendicularly out of the ponds 
from those which are carried in an horizontal direetion 
by the wind ; especially if the sun eontinucs to shine, 
theugh faintly. 

This evaporating quality of the east-wind seems to 
manifest itself also by its effects both on the thermo- 
meter and the human body ; for a thermometer hung 
over a damp piece of ground during the fogs or exha- 
lations arising from it, will often indieate a degree of 
cold below the freezing point. ‘The chilliness of the 
body, so sensibly pereeived when in this situation, seems 
to proeced from the same cause, and to produce nearly 
the same sensations, whieh the damp arising from the 
wet floor of a chamber communicates to those who hap- 
pen to be in it. 

* Winds are not constant in their effects. As we have 


‘sometimes warm weather with a north-wind, and some-_ 


tinies very little heat with one blowing from the south ; 
so the fogs attending an east-wind are not constant, 
neither is the evaporation above-mentioned at all times 


quent relapses. 


* 


to be perceived. It is possible, however, that in all this 
there may be a deception ; and that instead of suppo- 
sing the quantity of vapours exhaled to be increased by 
an easterly wind, the coldness of that wind may only 
eondense and render visible the vapours in the air at 
that time. But even this supposition is liable to great 
objeetions, as our eoldest north-winds seldom or never 
produce such an effect, but on the eontrary are attend- 
ed with dry and serene weather. 

Be this as it will, however, an east-wind is usually 
accompanied with a eold, damp, and nnwholesome va- 
pour, whieh is observed to afleet the health both of 
animals and vegetables, and in many places to produce 
obstinate intermitting fevers, and also to oecasion fre- 
In partieular spots of the low damp 
island of Portsea, the ague frequently prevails during 
the autumnal season, and in some years 1s mueh more 
frequent and violent than in others. It is also obser- 
vable, that this disease always attaeks strangers, or those 
who have formerly lived on a drier soil, and in a more 
elevated situation, with greater severity than those who 
are natives of the island. 

The year 1765 was remarkable, not only fer the 
long continuance of the easterly winds, but for an ex- 
cessive degree of heat, whieli produced a more violent 


‘and general appearanee of those diseases than had been 


known for many years before. Inthe month of Au- 
gust the quicksilver in Fahrenheit’s thermometer often 
rose to 82° in the middle of the day. This considerable 
addition of heat, together with the want of refreshing 
rains, greatly spread the fever, increased its violence, 
and even changed its form in many places. At Ports- 
mouth, and throughout almost the whole island of 
Portsea, an alarming continual or remitting fever ra- 
ged, which extended itself as far as Chichester. At the 
same time, the town of Gosport, though distant only 
one mile from Portsmouth, enjoyed an almost total ex- 
emption from sickness of every kind; whereas in tle 
neighbouring villages and farm-houses, a mild regular 
tertian ague affected whole families. The violence of 
the fever, with its appearances in « continued, remit- 
ting, or intermitting form, marked in some measure 
the nature of the soil. In Portsmouth the symptoms 
were bad, worse at Kingston, and still more dangerous 
and violent at a place ealled Half-way Houses ; a street 
so named, about half a mile from Portsmouth, where 
scarcely end in a family eseaped this fever, whieh ge- 
nerally made its first attack with a delirium. In the 
large suburb of Portsmouth called the Common, it seem- 
ed to rage with more violenee than in the town, some 
parts excepted ; but even whole streets of this suburb, 
together with the housesyin the dock-yard, escaped its 
attaek. 

The marines, who were three times a week exercised 
early in the morning on South-sea beaeh, suffered much 
from the effect of the stagnant water in an adjoimng 
morass. Halfa dozen of them were frequently taken 


‘ill in their ranks when under arms; some being seiZ- 


ed with such a giddiness of their head, that they could 
scarcely stand ; while others fell down speechless, and 
upon recovering their senses complained of a violent 
headach. When such patients were received into the 


hospital, it was observed that some few had a regular 


ague, but that far the greater number laboured under 


a remitting fever, in which sometimes indeed there 
| : was 
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res. was no perceptible remission for several days. A con- 
4 — stant pain and giddiness of the head were the mest in- 
separable and distressing symptoms of this disease. Some 
were delirious, and a few vomited up a quantity of 
bile; but in all the countenance was yellow. A long 
continuance of the fever produced a dropsy or jaundice, 
ér both. Even a slight attack reduced the most robust 
constitution to a state of extreme debility; and this weak- 
ness, together with the giddiness, continued for a long 
time after the fever. A scabby eruption now and then 
made its appearance on the hps and the corners of the 
mouth: but dry itchy spots over the whole body, re- 
sembling much the common itch, and seeming to par- 
take of the nature of that discase, were more frequently 
observed in the patients at Portsmouth, where there was 
not the least reason to suspect any infection. 

Suck is the appearance of the remitting fever occa- 
sioned by marsh miasmata in England. In the Nether- 
lands its symptoms are not much different. Dr Lind 
informs us, that at Middleburg, the capital of West 
Zealand, a sickness generally reigns towards the latter 
end of August, or the beginning of September, which 
is always most violent after hot summers. It com- 
mences after the rains which fall in the end of July; 
the sooner it begins the longer it continues, and it is 
only checked by the coldness of the weather. Towards 
the end of August and beginning of September it is a 
. eontinual burning fever, attended with a vomiting of 
‘ bile, which is called the gall-sickness. This fever, after 
re continuing three or four days, intermits, and assumes 
4 the form of a donble tertian ; leaving the patient in a 
4 fortnight, or perhaps sooner. Strangers that have 
is been accustomed to hreathe a dry pure air do not re- 
cover soquickly. Foreigners in indigent circumstances, 
such as the Scots and German soldiers, who are garri- 
soned in the adjacent places, are apt after those fevers 
to have a swelling in their legs auda dropsy ; of which 
many die, 

These diseases, the doctor observes, are the same with 
the double tertians common within the tropics. Such 
as are seized with the gall-sickness have at first some 
flushes of heat over the body, a loss of appetite, a white 
foul tongue, a yellow tinct in the eyes, and a pale 
colour of the lips. Such as live well, drink wine, and 
: have warm clothes and good lodgings, do not suffer so 
t mueh during the sickly season as the poor people ;_ how- 
7 ever, these diseases are not infectious, and seldom prove 
e mortal to the natives. 
re Sir John Pringle observes, that the prevailing epi- 
t demic of autumn in all marshy eountrics, is a fever of 
an intermitting nature, commonly of a tertian form, 
if but of a bad kind; which, in the dampest places and 

| worst seasons,’appears as a double tertian, a remitting, 
or even an ardent fever. But however these fevers may 
vary in their appearance according to the constitution 
of the patient and other circumstances, they are all of 
asimilar nature, For though, in the beginning of the 
epidemic, when the heat or rather the putrefaction in 
| the air is the greatest, they assume a continued or a re- 
| mitting form, yet by the end of autumn they usually 
terminate in regular intermittents. 

in Zealand where the air is more corrupted than. in 
other parts of the Netherlands, this distemper 1s called 
the gall-sickness ; and indeed both the redundance and 
depravation of the bile is sometimes so great, that it has 
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been generally ascribed to the corruption and overflows Tertiana. 
ing of that humour. But though it cannot with justice ——v—~ 


be said to originate from corrupted bile, it is certain that 
the disease may be continued, and the symptoms ag- 
gravated, by an increased secretion and putrefaction of 
the bile occasioned by the fever. In proportion to the 
coolness of the season, to the height and dryness of the 
ground, this distemper is milder, remits or intermits 
more freely, and removes further from the nature of a 
continued fever. The higher ranks of people in ge- 
neral are least liable to the diseases of the marshes ; for 
such countries require dry houses, apartments raised 
above the ground, moderate exercise, without labour 
in the sun or evening damps, a just quantity of fer- 
mented liquors, plenty of vegetables, and fresh meats. 
Without such helps, not only strangers, but the natives 
themselves, are sickly, especially after hot and close 
summers. ‘The hardiest constitutions are very little es- 
cepted more than others; and hence the British in the 
Netherlands have always been liable to fevers. 

By this distemper the British troops were harassed 
throughout the whole of the war from 1743 to 1747. 
It appeared in the month of August 1743; the pa- 
roxysms came on in the evening, with great heat, thirst, 
a violent headach, and often a delirium. These symp- 
tonis lasted most of the night, but abated in the morn- 
ing, with an imperfeet sweat, sometimes with a he- 
morrhagy from the nose or a looseness. The stomach 
from the beginning was disordered with a nausea and 
sense of oppression, frequently with a bilious and of- 
fensive vomiting. If evacuations were cither neglect- 
ed, or too sparingly used, the patient fell into a conti- 
nued fever, and sometimes grew yellow as ina jaundice. 
When the season was further advanced, this fever was 
attended with a cough, rheumatic pains, and sizy blood. 
‘The officers being better accommodated than the eom- 
mon men, and the eavalry who had cloaks to keep them 
warm, were not se subjcct to it; and others who be- 
longed to the army, but lay in quarters, were least of 
all affected ;, and the less in proportion to their being 
little exposed to heats, night-damps, and the other fa- 
tigues of the service. 

In this manner did the remitting fever infest the 
army for the remaining years of the war; and that ex- 
actly in proportion to their distance from the marshy 
places, of which we have several notable instances in 
Pringle’s observations. In Hungary the same disease 
appears with still more violence, and is readily compli- 
cated with fevers of a truly pestilential nature, by 
which means it becomes extremely dangerous. Hun- 
gary is acknowledged to be the most sickly climate in 
Europe, and indeed as bad as any in the world. Here 
it was where the crusaders in only marching through 
the country to invade Asia, often lost half their num- 
ber by sickness ; and where the Austrians not long 
since buried, in a few years, above 40,000 of their best 
troops, who fell a sacrifice to the malignant disposition 
of the Hungarian air. The reason of this uncommon 
malignity is, that Hungary abounds with rivers, wlich, 
by often overflowing,, leave that low flat country. over- 
spread with lakes and ponds of stagnating water, and 
with large unwholesome marshes. So great is the im- 
purity of these stagnated waters, that by them the ri- 
vers, even the Danube, whose course 1s slow, become 
in some places corrupted and offensive. The air is 

moist, 
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Tn the nights of 


nny harvest, Kramer tells us, it was so very damp, that the 


Austrian soldiers could not secure themselves from the 
moisture even by a triple tent-covering. Here epide- 
mical distempers begin constantly to rage during the 
hottest months of the year; which are July, August, 
and September: and these complaints, according to 
the observations of the physician above mentioned, arc 
the same with those which are epidemic: upon the coast 
of Guinea, and in the sickly climates of the East and 
West Indies, of which malignant fevers of the vemit- 
ting and intermitting kind-are the most common and 


‘dangerous. 


The heat of the sun in Hungary is more intense than 
in any other country of Eurpe; and in proportion to 


“the. heat is the pestilential quality of the marshy exhala- 


tions. It is constantly observed, that the nearer any 
city or fort is to a morass or a large river with foul aud 
oozy banks, the more unhealthy are the inhabitants. 
At such seasons and places, the air swarms with num- 
berless insects. and animalculcs, a sure sign of its malig- 
nant disposition ; and the hotter the summer, the more 
frequent and mortal are the discascs. In short, this 
country, on. account of its unhealthiness, has been 
termed the grave of the Germans ; and in Italy, the 
Campania of Rome is almost equally unhealthy. “Lan- 
cisius, physician to Pope Clement XI. furnishes us with 
a very striking instance of the malignant quality of the 
air of Campania. “ Thirty gentlemen and ladies of the 
first rank in Rome having made an excursion, upon-a 


party of pleasure, towards the mouth of the T'yber, the 


wind suddenly shifting, blew from the south over the 
putrid marshes, when 29 were immediately seized with 
a tertian fever, only one escaping. 

The island of Sardinia is annually visited with an 
epidemical sickness, which rages from June to Sep- 
tember, and is called by the natives the zxtemperies. 
In some years there is a want of rain for four or five 
months ; and then it is that this sickness exerts its 
utmost violence, being always: more fatal in some 
places than in others, and in particular to strangers. 
Of this the British had a severe proof in 1758.—Ad- 
miral Broderick, in the Prince ship of war, anchored 
in the bay of Oristagni, where 27 of his men, sent 
ashore on duty, werc seized with the epidemical distem- 
per of this island ; twelve of them in particular, who 
had slept on shore, were brought on board delirious. 
All of them in gencral laboured under a low fever, 
attended with great oppression at the breast and at 
the pit of the stomach, a constant retching, and some- 
times a vomiting of bile ; upon which a delirium often 
ensued. ' These fevers changed into double tertians, 


and terminated in obstinate quartan agues. It is wor- 


thy of remark, that in this ship, which lay only two 
miles from the land, nonc were taken ill but such as 
had been on shore, of whom seven dicd. ‘The prior 
of a convent, making a visit to-the English officers, 
informed them, that the intemperies of the island were 
2 remitting or intermitting fever, and that he himself 
‘had suffered several attacks of it. Sardinia was for- 
merly so remarkable for its unwholesome air, that the 
Romans used to banish their criminals thither ; and it 
is at present but thinly peopled, owing to the morta- 
lity occasioned by this annual sickness. For although 
it 18 about 140 miles long, and in several places 75 


and suddenly prove fatal. 


without suffering any ill effects. 
indeed, (says he), that the vapours arising from the 


derable number, when. compared with the inhabitants 
of the lesser, but comparatively more healthful, island 


of Corsica; though even there the French lost a num- 


ber of their troops by intermitting and remitting fe- 
vers. In the island of Minorca, too, Dr Cleghorn in- 
forms us, that fevers of this kind prevail exceedingly ; 


that their types are various, their symptoms: violent, 


the intermissions fallacious, and that they frequently 
It is more than probable, 
he adds, from the accounts of several physicians and 


travellers, that epidemical tertians are not wholly con- 


fined to the coasts and islands of the Mediterranean, 
but that they are equally frequent and»dcstructive in 
many other parts of the globe; and. perhaps may be 
deeméd the anniversary autumnal distempers of most 
hot countries in the world. And ‘though in the mild 
climate of Britain, a tertian may easily be cured when 
it is discovered ; yet in warm climates, such is the ra- 
pid progress of the distemper, that it- is necessary to 
know it in the very beginning,’ which-is very difheult 
for those who have never seen any but the-tertians usual- 
ly met with in Britain. 

From Dr Cleghorn’s account of Minorca, however, 
it doth not appcar why that island shonld :be so much 
infested with fevers of this kind, since it is-far from 
being a marshy country; nay, on the contrary, is very 
dry. The south wind, he observes, is very unhealthy ; 
and it is the prevalence of this wind which brings on 


“the fever: but still the difficulty is not removed, be- 


cause the sca air is so far from bringing on such dan- 
gcrous diseases, that it is one of the greatest preserva- 
tives against them. As to the moisture which must ne- 
cessarily accompany an insular situation, that cannot 
reasonably be admitted as a causc of this or any other 
diseasc. In the London Medical Observations we find 
& paper on a subject very similar to the present, name- 


ly, the mischiefs produced by lying in damp sheets, or 


being cxposed to moist vapour. ‘The author tells us, that 
he hardly knows a distemper the origin of which has 
not by some been ascribcd to lying in a damp bed, or 
sitting in a wet room; and yet he does not know any 
one which will certainly be produced by these causes, 
and people frequently expose themselves to sucli causes 
“ It must be owned 


bilge-watcr of ships tend to produce a scurvy. ‘The 
swampy plains also near the mouths of great rivers 


which are often overflowed, and low grounds which 


cannot. readily be drained, and those tracts of land 
where the thickness and extent of the woods keep the 
ground moist and half putrid for want of ventilation, 
are destructive to the neighbouring inhabitants, by o¢- 
casioning obstinate intermittents in the colder climates, 
and pestilential fevers in the hottcr regions. But all 
this mischief arises not merely from moisture, but from 
an unventilated and putrid moisture ; for the inoffen- 
siveness of mere wetness, untainted with putridity, may 
be reasonably inferred from the following considera- 
tions. The air is often fully saturated with moisture 5 
and yet neither is any epidemical distemper produced 
by it, nor are those remarkably aggravated with which 
the sick happen at that time to be afflicted. The air 
from rivers and from the sea is probably more Be ass = | 
e 


Prac 
miles broad, yet it is computed that the whole number 
of its inhabitants does not exceed 250,000: an inconsi-* 


f, 


pee 
= 


Ss SS se --- +t Fe 


| je 4 om * 
= —s ys 


> = SS US 


_ 


— ~”* 


7 


-_ 


| 


gticee 
es. ed with vapours than inland countrics cleared of their 
~ woods: yet the most celebrated of the ancient physi- 


eians reeommended the bank of a running river for the 
situation of a house, on aceount of its peeuliar hiealthful- 
ness; and many invalids are sent by the modern physi- 
eians to the sca side, only for the benefit of the sea air. 

¢¢ Where the sailors are eleanly, and not too much 
crowded, they are often as healtlry during long voyages 
at sea, as they would have been on any part of the 
land. Veniee is not observed to be less healthy than 
London or Paris. 

“ Those who are much disposed to sweat, lie many 
hours in bedclothes impregnated probably. with a less 
wholesome moisture than would have been left in the 
sheets half-dried after washing; and there is no reason 
to think that any remarkable injury. was done to the 
health hy the continuance of sue sweats almost every 
night for weeks, and for months, exeept what arose from 
the too great eopiousness of this evacuation. 

“ Children, and sueh as are troubled with the stone, 
and those who, from other infirmities or age, constantly 
wet their beds with their urine, do not appear to suffer 
in their health on this aeeount. 


“ Tt is a common practice, in some disorders, to go 


to bed with the legs or arms wrapped in linen elotlis 
thoroughly soaked in Malvern water, so that the sheets 
will be in many: places as wet as they can be; and I 
have known these patients and their bedfellows receive 


no harm from a continuanee of this practice for many 


months. Nor can it be said that the Malvern water is 
more innoeent than any other water might be, on ae- 
count of any ingredients with which it is impregnated ; 
for the Malvern water is purer than that of any other 
spring in Eneland which I ever examined. 

“The greatest valetudinarians do not sernple to 
sprinkle lavender-water upon their sheets; and yet, 
when the spirit is flown off, there is left what. is as 
truly water as if it had been taken from the river. 

“is it observed, that laundresses are peculiarly un- 
healthy above other women, though they live half 


their time in the midst of wet linen, in an air fully -sa-- 
turated with vapours? Many other employments might 


be mentiened, the persons oecupied in. which are 
constantly exposed to wet floors or pavements, or to 


be surrounded with watery vapours, or to have their 


clothes often wet for many hours together. 


“Ts it the coldness-of wet linen which is to be feared? 
But shirts and sheets, colder than any unfrozen water 


can be, are safely worn and lain in by many persons, 
who, during a hard frost, neither» warm their shirts 
nor their sheets.——Or does the danger lie in the damp- 
ness? But then, how comes it to pass, that a warm or 
eold bath, and -long-continucd: fom;-ntations, can be 


used, without the destruction of those who use them? - 


Or is it from both together ? Yet we have long heard 
of the thickness and. continuance of the eold fogs in 
the seas north-west of England, but have never yet 
been told of any certain ill effcet which they have upon 
those that live in these countries.” 

With regard to the causes of fevers, however, Dr 

ind is of opinion, that noxious vapours arising from 
the earth are for the most part to be blamed. Even 


In €ountries seemingly dry, and where violent rains are - 
not frequent, he thinks the air may load itself. 


with putrid exhalations from the ground ; and that, 
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exeept in the burning deserts of Arabia or Afriea, Testiana. 
people are nowhere exempt from diseases oceasioned —v—~~ 


by putrid moisture. In most of the hot countries the 
pernicious efleets of the putrid vapours are by no means 
equivocal. In Guinea, they seem to be more extraor- 
dinary than anywhere clse in the world; neither indeed 
cau it be supposed, that a hot and moist atmosphere ean 
be without putreseeney. It may in general be remark- 
ed, that in sultry elimates, or during hot weather, in 
all places subjeet to great rains, where the country is 
not cleared and eultivated, but is overrun with thiek- 
ets, shrubs, or woods, especially if there are marshes or 
stagnating waters inthe neighbourhood, sickness may 
be dreaded, and particularly the remitting fever of 
whieli we now treat. The fens, even in different coun- 
ties of England, are known to be very prejudicial to 
the health of those wlio hve near them, and still more 


so to strangers; but the woody and marshy lands in. 


hot countries are mueli more pernicious te the health 
of Europeans. In all those unhealthy places, parti- 
cularly during fogs or rains, a raw vapour, disagreeable 
to the smell, arises from the earth, aud espeeially in the 
huts or houses. But of all the vapours whieh infest the 
torrid zone, the most malignant and fatal are har- 
mattans : They are said to arise from the eonflux of se- 
veral rivers iu the king of Dorzco’s domimions at Be- 
nin (the most unwholesome part of Guinea), where tra~ 
vellers are obliged to be carried on men’s backs for se- 
veral days journey, through swampy grounds, and over 
marshes, amidst stinking ooze, and thiekets of man- 
grove trees whieh are annually overflown. ‘These va- 


pours come up the- coast to a surprising distanee, with.. 


the south-east and north-east. winds: and. it has been 
observed, that in their progress they have often chan- 
ged both the course of the winds and of the sea-eur- 
rents. ‘Uhe times of their: appearance at Cape Coast 
are the: months of December, January, or February. 
‘Tbe north-east and south-east winds are always un- 
healthy, but partieularly so during the harmattan sea- 
son. In some years this vapour is searee perceptible ; 
but in others it is thick, noxious, and destruetive to 
the blacks as well as whites.—The mortality is in pro- 
portion to the density and duration of the fog. It has 
a raw putrid smell ; and is sometimes so thick, that a 
person or house eannot be discerned through it at the 
distanee of 15 or-'20 yards : and it continues so for ro 
or 14 days; during which it opens the seams of ships, 
splits or opens the erevices of wood as if shrunk or dried 
with a great fire, and destroys both man and beast.— 
In the year 1754 or 1755, the mortality oceasioned in 
Guinea by this stinking fog was so great, that in seve- 
ral negro towns the living were searce suffeient to bury 
the dead.—Twenty women brought from: Holland by a 
uewgovernor to the Castle del Mina, perished, toge- 
ther with most of the men in the garrison. The gates 


of Cape Coast castle were shut up for want of eentinels. 


to do duty 3 the blacks dying at this time as well as 
the white people. It is lueky that st-1s only in some 
years that Aarmattans are so very thick and noxious, 
otherwise that part of the country would be depopv- 
lated. It is-observed that all fogs are extremely un- 
healthy in those parts, particularly before and after the 
rainy seasons ; but the above ‘account of the harmat- 
tans appeared so very extraordinary and ineredible to 


some of Dr Lind’s readers, that he thought proper to - 
publish. « 
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Febres. publish a further corroboration of the facts ahove men- 


Vea remem) tioned. 


‘A gentleman (says he) who had long re- 
sided at Cape Coast castle, informed me, that during 
the time of this fog, bemg in the upper chambers of 
the fort, the boards of the floor shrunk so much, that 
he eould discern the candles burning in the apartments 
below him (there are no plaster ceilings used in those 
hot countries), and that he could then even distinguish 
what people were doing in the apartments below 3 the 
seams of the floor having opened above half an ineh 
while the fog lasted, whieh afterwards, upon its being 
dispelled, beeame close and tight as before.” 

in Afriea the rains and dews seem to be possessed of 
qualities almost equally pernicious with the fogs. This 
mueh is certain, that in Guinea, many of the prineipal 
negroes, and especially of the mulatto Portuguese, take 
the utmost preeaution to avoid being wet with those 
rains, especially such as fall first. At the setting in of 
the rainy season, they generally shut themselves up in 
a elose well-thatehed hut, where they keep a con- 
stant fire, smoke tobacco, and drink brandy, as preser- 
vatives against the noxious quality of the air at that 
time. When wet by aceident with the rain, they im- 
mediately plunge themselves into salt watcr, if near it. 
‘Fhose natives generally bathe onee a-day, but never in 
the fresh water rivers when they are overtlown with the 
rains: at sueh times they prefer for that purpose the 
water of springs. ‘The first rains whieh fall in Guinea 
are commonly supposed to be the most unhealthy. ‘They 
have been known, in 48 hours, to render the leather 
of the shoes quite mouldy and rotten, they stain elothes 
more than any other rain; and soon after their com- 
meneement, even places formerly dry and parched 
swarm with frogs. At this time skins, part of the traf- 
fie of Senegal, quiekly generate large worms 3 and it is 
remarked, that the fowls, which greedily prey on other 
insects, refuse to feed on these. It has been farther ob-+ 
served, that wooflen cloths wet in those rains, and af- 
terwards hung up to dry in the sun, have sometimes be- 
come full of maggots in a few hours.—It is also proba- 
ble, that as in some of those countries the earth, for 
six or eight months of the year, reecives no moisture 
from the heavens but what falls im dews, whieh every 
night renew the vegetation, the surfaee of the ground 
in many places beeomes hard and inerustated with a 
dry seurf, whieh pens up the vapours below; until, by 
the continuance of the rains for some time, this erust is 
softened, and the long pent up vapours set free. That 
these dews do not penetrate deep into the earth is evi- 
dent from the eonstant dryness and hardness of such 
spots of ground in those eountries as are not covered 
with grass and other vegetables. ‘Thus the large rivers 
in the dry season being eonfined within narrow bounds, 
leave a great part of their channel uneovered, whieh 
having its moisture totally exhaled, beeomes a solid 
hard crust; but no sooner the rains fall than by de- 
grees this long parched up erust of earth and clay gra- 
dually softens, and the ground, which before had not 
the least smell, begins to emit a steneh, whieh in four 
or five wecks beeomes exceedingly noisome, at which 
time the siekness is generally most violent. 

This siekness, however, is not different from the 
remitting fever which has been deseribed under so 
suany various forms and names. An inflammatory 
ever is scldom observed, during the season of sickness, 
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in this part of the world; and we shall conclude our 
description of the amphimerina paludosa with some ex 
tracts from the surgeon’s journal in a ship that sailed 
up the rivers of Guinea. ) 

“ On the sth of April we sailed up the river of 
Gambia, and found all the English im the fort in 
perfect health. ‘The surgeons of the factory informed 
me, that a relaxation of the stomaeh, and consequent- 
ly a weakened digestion, seemed to bring on most of 
the diseases so fatal to Europeans in the sickly season, 
They were generally of a bihous nature, attended 
with a low fever, sometimes of a malignant, at other 
times of a remitting kind—On the 12th of Apnl, 
after sailing 30 miles up the river St Domingo, we 
came to Catchou, a town belonging to the Portugnese 
in Lat. 20° N. In this town were only four white 
people, the governor, and three friars. ‘The number 
of whites in the trading ships was 51. One morning 
towards the latter end of April, a little rain fell. On 
the 13th of May there was a seeond shower, aecompa- 
nied with a tornado. On the 18th of May it rained 
the whole day; and the rain continued, but with short 
intervals, until the beginning of Oetober. 

“In the month of June almost two-tlurds of the 
white people were taken ill. Their sickness could not 
be well characterised by any denomination commonly 
applied to fevers: it however approached nearest to 
what is called a nervous fever, as the pulse was always 
low, and the brain and nerves seemed prineipally af- 
feeted. It had also a tendeney to frequent remissions. 
It began sometimes with a vomiting, but oftener with 
a delirium. Its attaek was commonly in the mght5 
and the patients, being then delirious, were apt to run 
into the open air. 1 observed them frequently reeover 
their senses for a short time, by means of the heavy 
rain whieh fell upon their naked bodies. But the de- 
lirium soon returned: they afterwards beeame coma- 
tose, their pulse sunk, and a train of nervous symptoms 
followed; their skin often became yellow; bilious vo- 
mitings and stools were frequent symptoms. ‘The fever 
redueed the patient’s strength so mueh, that it was ge- 
nerally six weeks or two months before he was able to 
walk abroad. A consuming flux, a jaundice, a dropsy 
or obstruetions in the bowels, were the consequences 
of it. Of 51 white men, being the companies of four 
ships whieh were at Catehou, one-third died of the 
fever, and one-third more of the flux, and other diseases 
consequent upon it; and of these not one was taken all 
till the rains began. 

“JT believe, on the whole faee of the earth, there 
is hardly to be found a more unhealthy country than 
this during the rainy season: and the idea I then con- 
ceived of our white people was by making a eomparison 
of their breathing sueh a noxious air, with a number of 
river-fsh put into stagnating water; where, as the water 
eorrupts, the fish grow less lively, they droop, pine 
away, and many die. 

“Thus some persons beeame dull, maetive, shght- 
ly delirious, at intervals; and, without beimg so much 
as confined to their beds, they expired in that delirious 
and comatose state in less than 48 hours after beng 
in apparent good health. The white people in generat 
beeame ycllow; their stomach eould not receive much 
food without loathing and retehings. Indeed it 1s no 
wonder that this sickness proved so fatal, that recove- 
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and other dangerous chronical distempers. It seems 
more wonderful to me that any white people ever reco- 
ver, winle they continue to breathe so pestiferous an air 
as that at Catchou during the rainy season. We were, 
as I have already observed, 30 miles from the sca, 
in a country altogether uncultivated, overflowed with 
water, surrounded with thick impenetrable woods, and 
everrmn with slime. The air was vitiated, noisome, 
and tlnck ; insomuch that the lighted torches or candles 
burnt dim, and seemed ready to be extinguished : even 
the human voice lost its natural tone. The smell of the 
ground and of the houses was raw and offensive ; but the 
vapour arising from putrid water in the ditches was 
much worse. All this, however, seemed tolerable, when 
compared with the infinite numbers of inseets swarming 
every where, both on the ground and in the air; 
which, as they seemed to be produced and cherished by 
the putrefaction of the atmosphere, so they contrihuted 
greatly to increase its impurity. The wild becs from 
the woods, together with millions of ants, overran 
and destroyed the furniture of the houses; at the same 
time, swarms of cockroaches often darkencd the air, 
and extinguished even candles in their flight; but the 
greatest plague was the musqucttoes and sand-flics, 
Whose incessant buzz and painful stings were more 
insupportable than any symptom of the fever. Be- 
sides all these, an incredible number of frogs on the 
banks of the river made such a constant and dis- 
agreeable croaking, that nothing but being accustom- 
ed to snch an hideous noise could permit the cnjoy- 
ment of natural sleep. In the beginning of October, 
as the rains abated, the weather became very hot; 
the woods were covered with abundance of dead frogs, 
and other vermin, left by the recess of the river; all 
the mangroves and shrubs were likewise overspread with 
stinking slime.”? 

After so particular a description of the remitting fe- 
ver in many different parts of the world, we presume it 
will be needless to take noticeof anylittle varieties which 
may occur in the warm parts of America, as both the 
nature and cure of the distemper are radically the same : 
neither shall we lengthen out this article with further 
deseriptions of remitting fevers from the works of fo- 
reign authors, as, from what we have already said, their 
hature cannot easily be mistaken. 

Cure. The great difficulty in the cure of remitting 
fevers arises from their not being simple diseases, but 
a complication of several. Fevers, properly speaking, 
have but three or four different appearances which 
they ean assume without a complication. One is, when 
they are attended with a phlogistie diathesis; another 
is, when they assume the form of genuine intermit- 
tents ; a third is, when they produce a great debility of 
the nervous system; and the fourth is, when along 
with this dehility there is also a rapid tendency to pu- 
trefaction. If, therefore, all these species happen to 
make an attack at once, the most dangerous fever we 
can imagine will he produced ; and however contrary 
itimay be to our theories to admit the possibility of 
such an attack, the truth of the fact is too often con- 
firmed by fatal experience. In the beginning of re- 
mittent fevers, for instance, the symptoms indicate a 
hich degree of inflammation: but if the practitioner 
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res, vies from it were so tedious, and that they were at- 


attempts to remove this inflammation by blood-letting ‘Ter; 
a e e e e ) = t A. 
-~—— tended with fluxes, dropsies, the jaundicc, ague-cakes, yi § Tertiang 


or other evacuations, the pulse sinks irrecoverably, and ——\—~ 


the person dies with such Symptoms as show that the 
nervous system has been from the beginning greatly 
affected ; at the same time the high stimulants and 
cordials, or cinechona, which would have conquered the 
nervous part of the disease, increase the inflammatory 
part of it to such a degree, that, by a too early exhibi- 
tion of them, the patient also dies, but after another 
manner. 

In the remitting fever of the East Indies, Dr Lind 
of Windsor formed the following indications of cure. 
1. To allay the violence of the fever. 2. To evacuate 
the putrid humours, and take great care to prevent the 
body from inclining to putrefaction, 3. 'T'o keep up 
the strength of the patient as much as possible during 
the disorder. 4. To lose no time in preventing the re- 
turn of the paroxysms. 

To allay the violence of the fever, every thing that 
can contribute to increase it ought to be carefully 
avoided or removed ; such as great heat, too strong a 
light falling on the eyes, noise, and motion. If du- 
ring the paroxysm the head and loins be aflected with 
violent pains, the pulse be full and hard, and the heat 
intense, bleeding may be used, but with the greatest 
caution: for, however useful this operation may be in 
cold climates, the success of it in warm ones is so far 
from being certain, that the lives of the patients have 
been often very much endangered, nay even destroyed 
by it. Dr Badenoch, and the surgeon of the Ponsborne, 
endeavoured each of them to relieve two patients by 
blood-letting 5; and the consequence was, that each of 
them lost one patient. Dr Lind bled two patients ; 
onc of whom was Mr Richardson, the first mate of 
the ship, who complained of a most violent pain in his 
head, with a full hard pulse. About four or five ounces 
of blood were taken from him, by which he was 
greatly relieved: nor was the cure retarded by it ; 
nay, the fever afterwards became less irregular. At 
the time the other patient was bled, the disease was 
exceedingly frequent and violent. He was so earnest 
for bleeding, that he fired all the vest with the same 
desire, swearing, that by refusing them this only re= 
medy, every one of them would be sent to their graves. 
Lo quict them, therefore, and get quit of their impo- 
tunities, the doctor complied with their request, und 
took about five or six onnces from him who had been 
The consequence was, that he 
immediately lost his strength ; and in less than an hour, 
during which time he made his will, was carried off by 
the next fit. It is necessary, however, to observe, and 
indeed the doctor himself makes the observation, with 
regard to this patient, that he was bled at an improper 


time, namely, between the fits; whereas, had he been 
-bled in the hot fit, it is possible he might have been re- 


lieved. 

In support of the advantages to be derived from 
bleedimg under proper circumstances, we have the 
authority both of Cleghorn and Pringle. As Dr 
Cleghorn practised in a very hot country, Ins ob- 
servations must in the present case have greater weight 
than those of Pringle, who practised in a colder 
one. The former acquaints us, that if he was ealled 
in early enough, unlcss there was 2 strong contra-indi- 
cation, lie always used to take away some blood from 
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Though in these diseases there is a great quantity of p,, 
putrescent bile collected in the body, yet it seems 
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Febres. people of all ages 5 namély, from robust adults, ten 


Lene or twelve ounces; from others a smaller quantity, in 2 


proportion to their strength and years. And further, 
‘fa violent headach, obstinate delirium, and heat or 
pains of the bowels, were urgent, the bleeding was re- 
peated within a day or two. By this seasonable evacua- 
tion, he found the vehemence of all the paroxysms 
somewhat diminished ; the apyrexia became more com- 
plete ; the operation of emetics and cathartics render- 
ed safer and more successful; and the termble symp- 
toms which happened about the height of the distem- 
per, such as raving sopor, difficulty of breathing, 1n- 
jlammations of the abdominal viscera, &c. were either 
prevented or mitigated. But if the fever had conti- 
nued for some time before he was called, and the mass 
of blood appeared to be too much melted down or in- 
clined to a putrid dissolution, he either abstained from 
bleeding entirely, or took away a very small quantity, 
though some urgent symptoms might scem to require 
a larger evacuation. As to the time of perform- 
ing the operation, he acquaints us, that it is safe 
enough, except when the cold fit lasts or 1S soon ex- 
peeted, or while the skin is covercd with critical 
sweats; and that he usually opened a vein in the be- 
ginning of the hot fit; by which means the sick were 
relicved, the immoderate heat of the body, whieh is 
often productive of fatal effects, was diminished, and 
the critical sweats brought on sooner and in greatcr 
abundance. 

But though Dr Lind found venesection to be of such 
pernicious tendency in his patients, cooling acidulated 
liquors were of the utmost service, as they corrected 
the putrid humours, lessened the heat and thirst, and 
of course prevented the fever from arriving at so great 
un height as it would otherwise have done. Those 
cooling liquors are the best which are made up with 
some farinaceous substance, as they most easily unite 
with other fluids. Fossil acids too, and crystals of tar- 
tar, especially the latter, are of considerable use, not 
only in this, but im other fevers. The neutral salts, 
prepared with the juice of lemons, were likewise given 
with success during the heat of the fever. They lessen 
the nausea, the fits become more regular, and the re- 
missions more full; and they are particularly grateful 
when given in a state of efiervescence. ‘The good ef- 
fects of these draughts we are in a great measure to 
ascribe to the antiseptic quality of the fixed air extrica- 
ted from them during the effervescence. 

During the remission, it is proper to evacuate the 
putrid humours, by small doses of 1pecacuanha, or ra- 
ther tartar emetic. The tartar emetic indeed appears 
to be endowed with some kind of febrifuge virtue, 
which Dy Cullen thinks is owing to its relaxing the 
febrile spasm taking place in the capillary vessels. 
But should there appear any symptoms of a topi- 
cal inflammation in some of the abdominal viscera, 
a thing which never happens unless the disorder has 
been of some standing, vomiting is to be avoided, and 
we arc to depend upon purgatives alone tor the cvacua- 
tion of the putrid bile. ‘These are always useful in 
the eure of this disorder. But all acrid and strong 
purgatives are to be carefully avoided, and only the 
mild antiscptic ones made use of, such as crystals of tar- 
tar, or tamarinds made up with manna or with Glau- 
her’s salt. 


much more probable that this is the efect than the 
cause of the disorder; and therefore, though we carry 
off the quantity collected ever so often, more of the same 
kind will still be produced by the putrescent disposition 
of the other fluids, at the samc time that the strength 
of the patient must necessarily be diminished by repeat- 
ed evacuations, when it ought rather to be kept up by 
all possible means. We ought well to observe, however, 
that the mineral acids have not that property of sweet- 
ening putrid bile which the vegetable ones have: and 
thercfore the same relief will not be given by them 
which might reasonably be expected from vinegar or 
lemon juice. 

In ordcr to keep up the strength of the patient, 
good food is absolutely necessary. Dr Lind allowed 
the sick small messes of panada made with boiled rjee 
and barley mixed with currants or raisins and prunes, 
seasoned with sugar and.a little wine, especially claret. 
During the paroxysms, they had gruel made of flour 
and rice, with sugar and the juice of acid fruit; and 
when the fit went off, a little wine was added to this 
mixture. 

The shirts and bedding must be very often changed 
and well aired; their stools, and all filth and nastiness, 
are to be immediately removed; the places where 
they are lodged should be well aired and frequently 
sprinkled with vinegar; and, in the last place, the sick 
must be exceedingly well nursed. Bhlisters, according 
to Dr Lind, should never be used till the fever las been 
of long continuance, or the spirits and pulse of the pa- 
tient have begun to flag. But here our author has im- 
plicitly followed Dr Huxham, whose theory concern- 
ing the use of blisters is now found to be erroneous. 
According to that celebrated author, blisters are ca- 
pable of doing considerable hurt in all cases where 
there is a tendency to inflammation, by increasing the 
motion of the fluids and the oscillatory power of the 
vessels, both of which are already too great. They 
are also improper, according to him, when there isa 
considerable tendency of the fluids to putrefaction ; 
because he supposes the salts of these flies to operate 
in the same manner with volatile alkalics, that 1s, by 
dissolving and putrefying the blood still farther. But 
Sir John Pringle has shown, that, in inflammatory 
fevers as well as those of the putrid kind, both blisters 
and volatile salts may be of service 3 the latter, parti- 
cularly, he hath experimentally proved to be so far from 
promoting putrefaction, that they are exccedingly strong 
antiseptics. 

In the East Indies, Dr Lind found it absolutely 
necessary to exhibit the Peruvian bark in large quanti- 
ties, and as early as possible. By this method he not 
only secured the patient from the imminent danger of 
death to which he was exposed at every fit, but likewise. 
conguered those obstructions which were apt to ensue. 
in the abdominal viscera, and which arc to be attri- 
buted to the continuance of the disorder, and not to 
the bark employed to cure it. He always gave the ein- 
chona during the second remission, as all his care was: 
daring the first to cleanse the prime: vie. Le observes, 
however, that it is to no purpose to give the bark ull 
the necessary purgations are over; but assures us, that 
it never fails, unless from the coming on of a vomiting 

or 
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patient should not drink before the second desc; fer Tertiana. 
then the medicine more readily passed into the bowcls “~~ 


. yes, oF diarrhea it cannot be taken in sufficient quantities 
. y= before the return of a paroxysm. To prevent the me- 


dicine from vomiting or purging, he mixed a few drops 
of liquid laudanum with every dose of it. Half a 
dram was given every half hour in some convenient 
vehicle, beginning as soon as the fever had consider- 
ably abated, and the pulse was returned nearly to its 
natural state; both which generally happened before 
the sweats were over. An ounce of the bark was 
sometimes found too little to check the fever, but an 
ounce and a half never failed. It must be continued 
daily in smal! doses till the patient has recovered his 
strength, and then a greater quantity must be given, 
especially at the season when the rivers overflow the 
‘country. 

Dr Pringle‘found the autumnal remittents in the Ne- 
therlands complicated with a great many inflammatory 
symptoms ; for which reason it was generally found 
necessary to open a vein in the beginning. The ver- 
nal and later autumnal remitting fevers are accom- 
panied with pleuritic and rheumatic pains from the 
coldness of the weather, and on that account require 
more bleeding. A «physician unacquainted with the 
nature of the diseasc, and attending chiefly to the pa- 
roxysms and remissions, would be apt to omit this eva- 
cuation entirely, and give the cinchona too svon, which 
would bring on a continued inflammatory fever. In 
these countries a vein may be safely opened either du- 
ring the remission or in the height of a paroxysm; and 
our author also found good effects resulting from blecd- 
ing in the hot fits of the marsh fever, even aftcr it had 
almost come to regular intermissions. After bleeding, 
a purgative was usually exhibited, of which he gives us 
the following formula. 


R. Infusi senze commun. 31). 
Elect. Lenitiv. 3ss. 
Nitr. pur. 31. 
Tinct. sen. 3vi. MM. 


Of this only one half was taken at once; and if it 
did net operate twice in fonr hours, the remainder 
was then taken. ‘This potion agreed with fhe sto- 
mach, purged plertifully, and therefore was 2 very 
useful composition. Next morning, when there was 
almost always some remission, he gave one grain of 
emetic tartar ruhbed with 12 grains of crabs-eyes, and 
repeated the dose in two hours, if the first had little 
or no effect; or at any rate in four hours. ‘This me- 
dicine was intended not only to vomit, but also to 
operate by stool, and excite a sweat. If these evacua- 
tions were procured, the fever generally became easier, 
and was even sometimes cured. ‘This he prefers to the 
ipecacuanha, and therefore in the latter years of lus 
practice disused that root entirély. The same medi- 
cine was repeated next day‘or the day following ; or if 
not, a laxative clyster was thrown up: and this method 
was contir-ied till the fever either went off altogether, 
or intermitted in such a manner as to he cured by the 
cinchona. 

A similar method was followed by Dr Huck in the 
remitting ‘fevers of the West Indics and North Ame- 
rica. In the beginning he Iet blood; and in the first 
remission gave fowr or five grains of ipecacuanha, with 
from half a grain to two grains of emetic tartar. ‘This 
powder he repeated in two-hours, taking care that the 


after it had operated by vomiting. If, after two hours 
more, the operation either way was small, he gave a third 
dose, which commonly had a good effect im opening 
the first passages 5 and then the fever either went guite 
off, or intcrmitted in such a manner as to yield to the 
bark. On the continent, he found little difficulty after 
the intermission ; but in the West Indies, unless he gave 
the cinchona upon the very first intermission, though 
imperfect, the fever was apt to assume a continued and 
dangerous form. 


In the remitting fevers of hot countries, however,: 


it must be observed, that the lancet must in all cases be 
much more sparingly used than m similar diseases of 
the colder regions; and we must also be sparing of vene- 
section in those countries where the marsh cflluvia are 
very strong and prevail much. For this reason Dr 
Lind of Haslar greatly condemns the practice of in- 
discriminate bleeding when people first arrive in hot 
climates. The first diseases indeed which occur in a 
voyage to the southward are, for the most part, of an 
inflammatory nature, and owing to a sudden transition 
from cold to hot weather. ‘l’his occasions a fulness 
and distention of the vessels; whence all Europeans, 
on their first arrival under the tropic, bear evacuations 
much better than afterwards. ‘The practice of indis- 
criminately bleeding, however, a number of the ship’s 
company when they first come into a warm latitude, is 
by no means found to answer the purpose of a preven- 
tive. In such cases, indced, as plainly indicate a ple- 
thoric disposition brought on by the heat, blood-let- 
ting is certamly useful. ‘The signs of this are a pain 
and giddiness in the head; a heaviness and dulness of 
the eyes, which sometimes appear slightly inflamed : 
there is also commonly a sense of weight and fulness ia 
the breast, the pulse at the same time bemg quick and 
oppressed. 

But the case is quite’different after a longer conti- 
nuance of sultry weather, and when the constitution is 
in some measure habituated to the hot chmate. For 
it is then ohserved, that the symptoms of imflamma- 
tions in the bowels, even the most dangerous, are not 
near so severe in such climates as in cold countries ; 


‘nor can the patients bear such large evacustions. . The 


physician, however, must take care not to be misled 
by the apparent mildness of the symptoms ; for he will 
find, notwithstanding such deceitful appearances, that 
the inflammation makes a more rapid progress in hot 
countries than in cold, suppurations and mortifications 
being much more suddenly formed ; and that in gencral 
all acute distempers come sooner to a Crisis 1 the warn 
than in colder regions. Hence it is au important rute 
of practice in those climates, to seize the most early op- 
portunity, in the commencement of all threatcning in- 
flammations, to make frequent though not copious eva- 
cuations by blood-letting. For by delay the inflam- 
mation quickly passes from its first to its last or fatal 
stage; at least, an imperfect crisis 10 such inflammatory 
fevers ensues, which fixes an obstruction n the viscera 
extremely difficult toremove. 2. 

It is indecd a general maxim with some physicians 
in the West Indies, that in most acute distempers bleed- 
ing in that country is prejudicial. This 1s founded 
upon a supposition that the erassamentum of the blood 
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Webres. 1s thianed, and the solids greatly weakened, by the 


onomnynmmeed Heat of the climate. 


It is therefore objected, that 
bleeding in such an habit of body weakens the powers 
of nature, and withdraws the strength which is re- 
quisite to support the patient until the crisis of the 
fever. 

This reasoning 1s partly just; but, like all general 
maxims, will admit of exceptions. First, with regard 
to sailors, it is to be remembered, that they are more 
exposed to quick vicissitudes of heat, cold, damps, and 
to various changes of the air and weather, than most of 
the other inhabitants of the Torrid Zone. Add to 
this, that their intemperance, and the excesses they 
are apt to fall into whenever it is in their power to 
commit them, render them more liable to inflamma- 
tions than any other set of people. Hence their dis- 
eascs require morc plentiful evacuations than the land- 
inhabitants of those parts of the world, and generally 
they bear them bettcr. But with regard to the natives 


of the country, or thosc who have remained long there, 


it must be proper to bleed them very sparingly, making 
allowance for the different. seasons of the year, the 
temperature of the air, and the situation of the places 
where they residc. ‘Thus, in some parts, even on the 
island of Jamaica, at particular seasons, the weather 
is cool; wherefore, in these places, and at such sea- 
sons, the inhabitants having their fibres more rigid, 
and a firmer crasis of their blood, bear venesection 
much better. 


In cold countries the state of the air greatly assists. 


in restoring the impaircd spring of the fibres ; wherc- 
as every thing almost in warm weather, such as heat, 
moisture, &c. concur to relax and weaken the habit 
of body. Thus we may daily see persons in Britain, 
after having suffered a most severe fit of sickness, re- 
eover their strength and spirits in a few days, and in 
a very short time their natural constitution. But the 


case 1s very different in the sultry regions of the Torrid 


Zone, or indeed in any part of the world where the 
heat of the season causes the mercury to stand for any 
length of time at the 77th degree and upward of 
Yahrenheit’s thermometer. During such an exccss of 
heat, debility after fevers is apt to remain with Env- 
ropean constitutions for several months. In Jamaica, 
the convalescents are sent to the cool summits of the 
mountains ; but a retreat to a more northern climate 
is often absolutely necessary to recover their wonted 
tonc and vigour of body. It is a well-established 
observation, that the negroes and aborigincs of the 
Torrid Zone cannot bear plentiful evacuations by the 
lancet. Thcy commonly mix the most stimulating 
poignant spices with thcir ordinary light food, and 
this is found by experience suitable to their constitu- 
tions. 


As proper preventives for the dangerous fevers of” 


which we are treating, Dr Lind on all occasions re- 
commends the avoiding of stagnant water, or putrid 
marshes ; the use of proper food, cleanliness, and so- 
briety. Of the propriety of removing from the nei gh- 
bourhood of thosc places whose pestilential eflluvia pro- 
duce the disordcrs, we cannot possibly entertain a 
doubt ; and of the efficacy of proper food in prevent-. 
ing putrid disorders he gives a remarkable instance in 
the Sheerness man of war, bound to the East Indies. 
As they went out, the men being apprelicnsive of 


sickness in so long a voyage, petitioned the captain po, 


not to oblige them to take up their salt provisions, 
but rather to permit them to live upon the other spe- 
cies of their allowance. It was therefore ordered, that 
they should be served. with salt-meat only once a-week , 
and the consequence was, that after a passage of five 
months and one day, the ship arrived at the Cape of 
Good Hope without having a single persen siek on 
board. As the use of Sutton’s pipes had been then 
uewly introduced into the king’s ships, the captain 
was willing to ascribe part of such an uncommon 
healthfulness to their beneficial effects ; but it was soon 
discovered, that, by the neglect of the carpenter, the 
cock of the pipes had all this while been kept shut. 
This ship remained in India some months, where none 
of the men, cxccpt the boats crew, had the benefit of 
going on shore 3 notwithstanding which, the crew con- 
tinued to enjoy the most perfect state of health ; they 
were, however, well supplied with fresh meat. On 
leaving India, knowing they were te stop at the Cape 
of Good Hope, and trusting to a quick passage, and 
the abundance of refreshments to be had therc, they 
atc their full allowance of salt meats, during a passage 
of only 10 weeks; and it is to be remarked the air- 
pipes were now. opened. The effect of this was, that 
when -they arrived at the Cape, 20 of them were af- 
flicted in a most miserable manner with scorbutic and 
other disorders. ‘These, however, were speedily reco- 
vercd by the refreshments they met with on shore. Be- 
ing now thoroughly sensible of the beneficial effects of 
eating, in these southern climates, as little salt meat as 
possible when at sea, they unanimously agreed, in their 
voyage home from the Cape, to refrain from their 
too plentiful allowance of salt flesh. And thus the 
Sheerness arrived at Spithead, with her full comple- 
ment of 160 men in perfect health and with unbroken 
constitutions, having in this voyage of 14 months and 
Ig days buried but one man, who died in a mercurial 
salivation. 

Thus we see, that a free and pure air is not a sufh- 
cient preservative against a putrescent state of the 
fluids, without proper food; and, on the other hand, 
we havea very remarkable instance of the inefficacy 
of the most salutary food to prevent putrid diseases, 
in a very noxious state of the atmosphere. In the year 
1717, at the siege of Belgrade in Hungary, the fever 
of the country, and the flux, occasioned a most extraor- 
dinary mortality among the troops. The dread of these 
diseases cansed every one, as may naturally be sup- 
poscd, to have recourse to different precautions for 
self-preservation. Prince Eugenc, the commander in 
chief, had water and the provisions for his table sent 
him twice a week from Vienna. The pure strcam of 
the river Kahlenberg was regularly brought to him: 
lie avoided all excesses, and lived regularly or rather 
abstemiously 5 refreshed himself often by eating a cool 
melon ; and- mixed his usual wine, which .was Bur- 
gundy, with water. Yet, notwithstanding his utmost 
care, he was seized with a dysentery; which would 
have quickly put an end to his life, had not the speedy 
conclusion of that campaign permittcd him to make a 
quick retreat. 

At this unhealthy season, when hardly one imperial 
oflicer, much less their several domestics, cscaped those 
malignant diseases, the renowned Count Bonneval and 

his 


Practic 


=|, 


 ctice. 


hres. 


lis numerous retinue continued in perfect health, to the 


p~— surprise, or to use the words of Dr Kramer, to the envy, 


of all who beheld them. The only precaution he used, 
was to take, two or three times a-day, a small quan- 
tity of brandy in which the Peruvian bark was infused ; 
and he obliged all his attendants and domesties to fol- 
low his example. It is no less remarkable that the 
count, placing his certain preservation in the use of 
this single medicine, lived for many years afterwards 
in the most unhealthy spots of Huugary, without any 
attack or apprehension of disease ; and continued to en- 
joy a perfect state of health during the hottest and most 
sickly seasons. And thus, with an unbroken and 
sound constitution, which is seldom the case of those 
who reside long in such climates, he lived to a great 
age. There is an instanee produced by the same au- 
thor, of a whole regiment in [taly having been pre- 
served by the use of einchona from the attaek of these 
malignant diseases, viz. the flux, and dzlzous fever as it 
is frequently called, when the rest of the Austrian ar- 


my, not pursuing that method, beeame greatly annoyed | 


with them. 

The intemperance and irregular living of those Fu- 
ropeans who visit the hot climates is frequently aceused 
as the cause of their destruction ; but, our author 
thinks, without. sufficient reason; for though intem- 
peranee will make the body more liable to reeeive such 
diseases, it will not bring them on. It nmst by no 
means, however, be imagmed, that in those climates 
Europeans may with impunity be guilty of excesses in 
eating or drinking: for the least error in that way will 
often prove fatal by debilitating the body, whose ut- 
most strength in time of full health was perhaps scarce 
suficient to resist the pestilential miasmata of the at- 
mosphere. 

It appears, therefore, from the eoneurrent testimony 


of the most eminent physicians, that the most proper 
medicine to be used, either as a preventive or eure for 


remitting and intermitting disorders, is the Peruvian 
bark, administered with proper precautions and after the 
prime vie have been evaeuated of the putrid bilious 
matter collected in them. In those speeies of tretawophya, 
&e. belonging to this elass, enumerated by Sauvages, 
the same remedies only were useful ; but in that pesti- 
lential distemper which he calls tr7tecophya Vratislavi- 
ensis, he tells us, that washing the body with water 


sometimes hot, sometimes cold, watery clysters, and. 


plenty of aqueous drink, were likewise of use. 


Genus If. QUARTANAS; the Quartan Fever. 


Quartana auctorum, Sav. Gen. 89. Lin. 17. Vog. 3. 


Sag. 711. Hoffim, LU. p. 23. Junck. tab. 81. 


The Genuine QUARTAN, Sp. I. var. 1. A. 
Quartana legitima, Sav. sp. 1. Sydenham de-morb. 
acut. eap. v. 


Description. The genuine quartan, according to 
Juncker, keeps its form more exactly than other inter- 
mittents ; scarcely coming on at any other time than 
four or five in the afternoon. ‘The cold is less violent 
than in the tertian; but is very pereeptible, though’ it 
doth not proceed to such a height as to make the 
limbs shake ; it continues for about two hours. It is 
preceded and accompanied by a languor both of body 
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aud mind. There is seldom any vomiting unless when Quartana. 


the stomach is manifestly overloaded with aliment; nei- 
ther is there any diarrhcea, but the belly in general is 
rather bound, not only on the days on which the pa- 
roxysm takes place, but also on the intermediate ones. 
The heat, which slowly suceeeds the cold, is less 
troublesome to the patient by its violence than by the 
uneasy dryness of the skin, which is scarcely ever moi- 
stened with sweat. This heat rarcly continues longer 
than four or five hours, unless perhaps at the first or se- 
cond paroxysm. It is accompanied also with a giddi- 
uess and dull pain of the head. On the termination of 
the paroxysm, the patient returns to a middling state of 
health, and continues in the same for the rest of the in- 
termediate days; only there remains somewhat of a 
loathing, and a deep-seated pain as if the person was all 
over bruised or broken, which kind of sensation the phy- 
siclans are wont to call osteocopus. The fit returns every 
fourth day, and. precisely at the same hours, beiug 
rarely postponed. 

Causes of, and persons subject to, this disorder. The 
same general causes concur in producing this as other 


intermittents, namely marsh miasmata, and whatever can: 


dispose the body to be easily affected by them. Studi- 
ous people, and those of a. melancholic turn, are said 
to be particularly subject to quartans; but what are 
the immediate causes which produee a return of the fits 
every fourth day, instead of every day, or every third 
day, must probably lie for ever concealed, as depend- 
ing upon the seeret and inexplicable mechanism of the 
human body. 

Prognosis. A simple quartan, where there is no 
reason to dread any induration of the viseera, may very 
certainly admit of a cure; and the prognosis can 
never be unfavourable, unless in cases of extreme weak- 


ness, or where the distemper hath been unskilfully 


treated. 

Cure. This does not in the least differ from that 
which hath been fully laid down for the simple tertian, 
and which it is therefore needless to repeat here. 

The Duplicated QUARTAN. Sp. I. var. 1. B. 
Quartana duplicata, Savv. sp. 4. Bonet. 

This is entirely similar to the duplieated tertian al- 
ready mentioned; proper allowance being made for the 
diflerence between the type of a tertian and quartan. 

The-Triplicated QUARTAN. Sp. I. var. 1. C. 
Quartana triplicata, Sawv. sp. 16. 


This hath three paroxysms every fourth day, while 

the intermediate days are entirely free from fever. 
The Double QuaRTAN. Sp. I. var. 1. D. 
Quartana duplex, Sawv. sp. 3. Vog. sp. 13. 

In the double quartan, the fits eome on every day 
exeept the third; but so that the first paroxysm answers 
to the third, the seeond to the fourth, and so on. 

The Triple QUARTAN. Sp. I. var. 1. 1. 

Quartana triplex, Suzv. sp. 5. Vog. sp.14. Bar- 
tholin. H. anat. c. 1. 95. 


This comes on every day, but the quartan type is 
still 
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Febres, still preserved by the times of accession; that is, the 
——-y=ee/ time of the fourth paroxysm’s coming on answers to 


-that of the first, the fifth-to the second, the sixth to the 
third, &c. 


The QuARTAN; accompanied with Symptoms of other 
iliseases. Sp. I. var. 2. 


-Quartana ‘cataleptica, Sawv. sp. 7. Bonet. polyalth. 
vol. i. p. 805. 

Quartana comatosa, Sauv. sp. 15. Werlhof. de febr. 
C. Pisonis Observ. de morbis 4 colluvie seros. obs. 
166, 167, 168, 169, 171, 172, 173, 174. 

‘“Quartana epileptica, Sawv. sp. 8. Scholzie Cons. 379, 
380. 

*Quartana hystcrica, Sauv. sp. 10. Morton, Pyret. 
exerc. I. cap. ix. H. 10, 11. 

Quartana nephralgica, Sazv. sp. 9. 

Quartana metastatica, Sawv. sp. 17. 

Quartana aimens, Sawv. sp. 12. Sydenham de morb. 

_ acut. cap. y. 

‘Quartana splenetica, Sawv. sp. 2. Etmuller, Coll. 
consult. cas. 25. 


The QUARTAN complicated with other Diseases. Sp. I. 
Var. 3. 


Quartana syphilitica, Sawv. sp.6. Platert, observ. 
L. Til. p. 676. Edin. Ess. art. xlvii. obs. 8. 

Quartana arthritica, Sawv. sp. 11. Musgr. de Arthr. 
sympt. cap. ix. H. 4. et 5. 

Arthritis febrisequa, Sawv. sp. 10. 

Arthritis febricosa, Sauv. sp. 10. Werlhof. de febr. 
Covkburn de morbis navigantium, obs. 19. 


Quartana scorbutica, Sauv.sp.14. Barthol. de med. 
Dan. diss. iv. Tim. L. VIII. cas. 18. 


The Remitting QUARTAN. Sp. II. 
Tetartophya, Savv. gen. 85. Sag. 699. Lin. 21. 


Quartana remittens auctorum. 


Var. 1. Tetartopbya simplex, Sauv. sp. 1. 

2. Amphimerina semiquartana, Sawv. sp. 23. 

3. Tetartophya seimitertiana, Sawv. sp. 5. 

4. Tctartophya maligna, Sauv. sp. 6. Lautter. 
Hist. med. cas. 21. M. Donat. L. II. 
cap. 14. ex J. Gatenaria Horst. L. I. 
obs. I5. 

. Tetartophya carotica, Sawv. sp. 4. Werlhof. 
de febr. Bzancht Hist. hep. pars III. const. 
ann. 1718, p. 751. 

. 'Tetartophya splenalgica, Savy. sp. 2. 

. Tetartophya hepatalgica, Sawv. 3. Cor. Prs. 
in prefat. p. 33. 

8. Amphimerina spasmodica, Sawv, sp. 16. 


tar 
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To the tertian or quartan fevers also belong the Er- 
ratice of authors. As all those above mentioncd differ 
only in the slight circumstance of the type from the in- 
termitting and remitting tertlans already described at 
length, it is unnecessary here to take up time in descri- 
bing every minute circumstance related by physicians 
concerning them, especially as it could contribute no- 


thing towards the laying down a better ‘method of cure 


than what hath been already suggested, 


Genus III. QUOTIDIANA ; 


Quotidiana auctorum, Sawv. gen. 86. Lin. 15, 


Vog. 1. Hoffm. II. 33. . Junck. tab. 79. 
The Genuine QUOTIDIAN. Sp. I. var. 1. A. 


Quotidiana simplex, Sawv: sp. 1. 
Quotidiana legitima, Sennert. de febr. cap. 18. 


Description. This kind of fever generally comes on 
about six or seven o’clock in the morning, beginning 
with a considerable degree of cold and shivering, which 
lasts for about an hour ; and 1s often accompanied with 
vomiting or spontaneous diarrhoea, or both. It is suc- 
ceeded by a pretty strong heat, accompanied with thirst, 
restlessness, and pain of the head. When the heat ahates 


a little, a spontaneous sweat commonly follows, and the 


whole paroxysm rarely exceeds six hours. It returns, 
however, every day almost always at the same hour, un- 
less it be evidently disturbed. 

Causes of, and persons subject to, the disease. The 
same general causes are to be assigned for the quotidian 
as for other intermittents. This kind occurs but rare- 
ly ; and it is said to attack people of a phlegmatic tem- 
perament rather than any other: also old people rather 
than young, and women rather than men. | 

The prognosis and method of cure are not different 
from those of tertians and quartans. 


The Partial QuoTipian, Sp. I. var. 1. B. 


Quotidiana partialis, Sawv. sp. 16. Cuoffel, E. N. C. 
D. I. A. III. obs. 205. Edin. Med. Ess. vol. i. 
art. 31. vol. i. art. 16. 

Quotidiana cephalalgica, Swav. sp. 6. Mort. pyretol. 
exerc. 1. hist. 27. Van Swieten in Boerh. p. 534. 

Cephalalgia intermittens, Sawv. sp. 7. 

Cephalza febricosa, Sawv. sp. 4. 

Quotidiana ophthalmica, Morton, ibid, hist. 14. Van 
Swieten, ibid. 

Ophthalmia febricosa, Sauzv. sp. 23. 


These distempers attack only some particular part of 
the body, as the head, the eye, arm, &c. producing 
periodical affections of those parts returning once in 24 
hours; they are to be cured by cinchona, as other in- 
termittents. They are known to belong to this class, 
by the evident intermission of the pain or other affection 
of the part. The guotidiana hysterica, Sauv. sp. 2 
quotidiana catarrhalis, Sauv. sp. 9.and guotidianastran- 
guriosa, Sauv. sp. 11. seem to be symptomatic dis- 
orders. 


The Remiutting Quotiptayn. Sp, II. 


Ampbimerina, Sav. gen. 84. Lin. 20. 

Quotidiana continua, Vog. 15. 

Quotidianz remittentes et continue auctorum. 

Ampbimerina latica, Saw. sp. 1. 

Febris continua lymphatica, Etmudler, Coll. conf. 
cas. 32. Jtzver. Obs. cent. 1. obs. 57. 

Amphimerina singultuosa, Sav. sp. 14. 

Febris continua Lyngodes, Vog. 26. 


Concerning these also nothing remains necessary to 
be mentioned in this place, having already so fully dis- 
cussed the remitting fevers in all the diflerents patts of 

‘the 


~~ 


Sect. I. CONTINUED FEVERS. 


Continuz, Sazv. elass 11. ord. 1. Vog. class i. ord. 2. 
Sag. 666. Boerh. 727. 

Continentes, Ln. class 11. ord. 1. Stahd, Cas. mag. 
35. Cas. min. 87. Junck. 58. Sennert. de febr. 
ini. cap. 2. et 10. 


Genus IV. SYNOCHA. 


Synocha, Sawv. gen. 80. Lin. 12. Junck. 58. 
Synocha, sive febvis acuta sanguinea, Hoffin. I). 105. 
Synochus, og. 16. 

Continua non putris, Bocrh. 720. 
Ephemera, Savv. g. 79. Boerh. 728. 
Diaria, Lin. 11. 

Febris inflammatoria auetorum. 


Junck. 5%. 


Description. The most simple kind of synocha is 
the ephemera or diary fever. It begins without any 
sensation of cold or shivering, unless there be some in- 
ternal inflammation, or the smallpox or measles hap- 
pen to be present. A continual heat without any in- 
termission constitutes the essence of this disease. ‘The 
heat, however, is more tolerahle than in the synocha 
properly so ealled. In some, the pains of the head are 
pungent and throbbing, answering to the pulsations 
of the arteries ; but im others they are dull and heavy. 
the face is red and bloated; and there is a remarkable 
lassitude of the limbs, with a strong, full, and frequent 
pulse, The urine is red, and deposits a sediment almost 
of the colour of orange-peel_; and in the very first day 
of the disease, signs of coneoetion (aceording to the 
Hippocratic phrase) appear. The fevcr commonly 
goes off with a gentle sweat ; but sometimcs, though 
more rarely, with a hemorrhagy by the nose. Its 
shortest period is 24 hours: but if it gocs beyond the 
fourth day, it is then a synocha properly so called. 

The simple synocha, accerding to Vogel, begins 
with eold and shivering, sueceeded by vehement hcat, 
redness, and dryness of the skin. 
lv, is very red, and the thirst intense. The head is 
either pained or hcavy. The patient either doth not 
sleep at all, or is disturbed with dreams. <A moist 
sweat then breaks out all over the skin. The pulse 1s. 
full, quick, and frequent ; the judgment is sometimes 
a little disturbed; young people are apt to he terri- 
ted with imaginations ; and they for the most part 
iicline to slecp; the respiration is difficult, and the 
heliy costive ; at the same time that a tensive kind of 
lassitude is pereeived over the whole body. A com- 
picte crisis takes place cither on the fourth or at-the 
farthest on the eleventh day. The charaeteristic marks 
of the simple synocha, therefore, are, A redness of 
the face, moisture of the skin, a strong-and frequent 
pulse, 

Causes of, and persons sihject to, this disease. As we 
have already remarked of intermittents, so must we also 
How remark of continued fevers, that it is impossible to 
chscover those minute eauses which occasion the difler- 
ence of type betwixt one inflammatory fever and an- 
other, though most.authors pretend to enumerate these 


a 


The face, espccial-. 
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i. the world. Many cther varieties of these fevers men- with great certainty. Thus Juncker tells us, that the Synocha. 
—/ tioned by different authors are to be aecounted merely cause of the simple ephemera is plethora, together with “~~ 
symptomatic. any immoderate agitation and commotion of the fluids 


while in that state. Vogel reckons among the causes 
of his febris diarta, passions of the mind, pain, want, 
exposure to the sun, &c.; a repulsion or absorption 
of certain humours ; wounds, fractures, luxations, &c. ; 
so that in general we may reckon every thing tending 
to mercase the action of the arterial system to be in 
certain cireumstances a cause of inflammatory fever.— 
Hence we find those are most snhject to the synocha 
whose constitution is either naturally robust, or who- 
are exposed to those causes which tend to produce an 
increased aetion of the arterial system; such as hard 
labour, high living, &c. 

_ Prognosis. The most simple kind of synocha, that 
is, the ephemera or diary fever, is eommonly cured 
without the assistance of medicine, and therefore the 
prognosis is for the most part favourable: yet, if it be 
improperly treated by heating medicines, it may casily 
be converted into. the other kind; or, if there be a pu- 
trid disposition of the fluids, into a fever of a verv 
dangerous nature. ‘The same thing is to be understood 
even of the most violent kind; for simple inflamma- 
tory fevers are not dangerous unless eomplicated with 
an ailection of some particular part, as the plenra, sto- 
mach, &e. 

Cure. Dr Cullen objects to the plan of those who 
are for leaving the cure of continued fevers to the 
operations of nature ; because these operations are nei-. 
ther certain in themselves, nor are they so well under- 
stood as to enable us to regulate them properly; and: 
it is likewise possible to supersede them by art. The 
plan therefore on which he proceeds is, to form his 
indications of cure upon the means of obviating the 
tendency to death in fevers; and these he reduces to 
three. 1. To moderate the violence of reaction.— 
2. ‘To remove or obviate the causes of debility ; and, 
3. ‘Po obviate or eorrect the tendency of the fluids to 
putrefaction. 

The first indication may be answered, 1. By all 
those means which diminish the action of the heart and 
arteries. 2. By those which take off the spasm of the: 
extreme vessels, which, according to his theory, is the 
chief cause of violent reaction. 

JT. The action of the heart and arteries may be dim- 
nished, 1. By avoiding or moderating those irritations: 
which, in one degree or other, are almost constantly: 
applied to the body. 2. By the nse of certain sedu-: 
tive powers. 3. Dy diminishing tlie tension or tone of. 
the. artcrial system. 

[1.] The irritations above mentioned are the un- 
pressions made npon our senses, the exercise of the body 
and mind, and the taking in of aliments. ‘The avoid- 
ing of these as mnch as possible, or the modcrating 
their force, makes what is properly called the antrphlo- 
gustie regimen, proper. to be employed in almost every 
continued fever. ‘[his. regimen is to-be directed in the 
following manner. 

i. Impressions on the external senses, as stimulant 
to the system, and a chief support of its activity,. 
should be avoided as much as possible ; especially such 
as are of a stronger kind, and whieh give pain and. 
uneasiness. No impression is to be more carefully 


guarded against than that of exterual heat 5 and at the 
Same 


364. MEDICINE. 
Febres. same time every other means of incrcasing the heat of 
t——y—— the body is to be shunned. Both these precautions 


Another sedative power very frequently employed gyno 
in fevers, is that of certain medieines known in the = 


are to be taken as soon as a hot stage is fully formed ; 
and to be attended to during its continuanec, except 
in certain eascs, where a determination to sweating 1s 
necessary, or where the stimulant effects of heat may 
be compensated by circumstances which determine it to 
produce relaxation and revulsion. 

2. All motion of the body is to be avoided as much 
as possible, and that posture only chosen which employs 
the fewest muscles, and keeps none of them long in a 
state of contraetion. Speaking, as it aecelerates respira- 
tion, is particularly to be avoided. It must also be ob- 
served, that every motion of the body is more stimulant 
in proportion as the patient is weaker. 

3. The exercise of the mind is also to be avoided, 
as being a stimulus to the body; but here an exeeption 
is to be made in the ease of a delirium eoming on, 
when the presenting of aecustomed objects may di- 
‘vert the irregular train of ‘ideas then arising in the 
mind, | 

4. The presence of recent aliment in the stomaeh 

proves always a stimulus to the system, and oughit 
therefore to be as modcrate as possible. A total ab- 
stinence for some time may be of service; but as this 
cannot be long continued with safety, we must avoid 
the stimulus of aliment by choosing that kind which 
gives the least. Almeritary matters are also to be ac- 
counted morc stimulant in proportion to their alkales- 
cent qualities ; and this leads us to avoid all animal, 
and use only vegetable food. For the same reason, 
aromatie and spirituous liquors are to be avoided ; 
aud in answering the present indieation, we must ab- 
stain from all fermented liquors except those of the 
lowest quality. Other stimuli are, the sensation of 
thirst, crudities or correpted humours in the stomach, 
a preternatural retention of the fees in the intestines, 
and a general aerimony of all the humours, which is 
in most fevers to be suspeeted. ‘These are to be re- 
moved by such methods as the urgéney of the symp- 
toms require, by diluting liquors, vomiting, the use of 
acids, laxative elysters,and large quantities of antiseptic 
drinks. 

[2.] The second méthod of moderating the violenee 
of reaction is by the employinent of ecrtain sedative 
powers, with a view to diminish the activity of the 
whole body, and partieularly that of the saneuiferous 
system. The first of these to be mentioned is the 
application of cold. Heat is the ehief support of the 
activity of the animal-system ; aud the system is therc- 
fore provided with a power of generating heat: but 
at the same time we may observe, that this would 
go to exeess, were it not constantly moderated by a 
cooley temperature in the ‘surrounding atmosphere. 
When, therefore, the generating power of heat in the 
system is inereascd, as is commonly the case m fevers, 
it is neeessary not only to avoid all further means of 
increasing it, but also to apply air of a eooler tempe- 
rature 5 or at least to apply it more entirely and freely 
than in a state of health. ‘This is shown, front somc 
late observations, to be a very powerful means of mo- 
dcrating the violence of rc-aetion : but what is the mode 
of its operation, to what eircumstances of fever it par- 
ticularly applies, or what limitations it requires, are not 
‘yet fully ascertained.: 


materia medica by the name of refrigerants. 


system. 


constitution of the patient will bear. 
ever, be remarked, that a greater evacuation than 1s 
‘hecessary may oeeasion a slower recovery, and render - 


The 
chief of these are acids of all kinds when sufficiently 
diluted, and which are, in several respects, remedies 
adanted to continued fevers. ‘Those especially in use 
are the sulphuric and vegetable; and on many accounts 
the latter are to be preferred. Another set of refrige- 


ants are the neutral salts formed of the sulphurie, ni- 


trous or vegetable acids, with alkalies cither fixed or 
volatile. All these neutrals, while they are dissolved 
in water, gencrate cold; but as that cold eeases soon 
aftcr the dissolution is finished, and as the salts are ge- 
nerally exhibited in a dissolved state, their refrigerant 
power in the animal body does not all depend upon 
their power of generating cold with water. Nitre is 
the refrigerant chiefly employed but all the others, 


eompounded as above mentioned, partake more or less 


of the samc quality. Besides these neutrals, some me- 
tallic salts have also been employed'in fevers, particu- 
larly the aeetite of lead: but the refrigerant powers of 
this salt are by no means ascertained, and its deleterious 
qualities are too well known to admit of its being freely 


“used. 


[3.] The third general ‘method of diminishing 
the reaction, is by lcssening the tension, tone, and 
aetivity of the sanguiferous system. As the acti- 
vity of the system in a great measure depends upon the 
tone, and this again upon the tension, of the vessels, 
given to them by the quantity of fluids they contam, 
it is evident, that the diminution of the quantity of 
these must diminish the aetivity of the sanguiferous 
The most efficacious means of diminishing 
the quantity of fluids is by the evaeuations of blood- 
letting and purging. The former is evidently one of 
the most powerful means of diminishing the activity of 
the whole body, and especially of the sanguifereus sy- 
stem; and it must therefore be the most efleetual 
means of moderating the reaction ‘in fevers. When 
the violence of ‘reaction, and its constant attendant 
a phlogistie diathesis, arc suffieiently evident; when 
thesc eonstitute the principal part of the disease, and 


may be expected to eontinuc through the whole ofeit 


as in the cases of synoeha; then blood-letting is the 


‘principal remedy, and may be employed as far as the 


symptoms of the discase may seem to require, and the 
It must, how- 


the person more liable to a relapse, cr bring on other 
diseases. It is also to be observed, that this evacu- 
ation is the more effcetual, as the blood is more sud- 


denly drawn off, and as the body is at the same time 


more free from all irritation, and therefore when 
it isin a posture in which the fewest muscles are in 
action. 

With regard to purging, when we eonsider the 
quantity of fluids constantly present in the eavity of 
the intestines, and the quantity whieh may be drawn 
off fram the innumerable exeretories that open imte 
this cavity, it will be obvious, that a very great eva- 
cnation may be made in this way; and if this be done | 
by a stimulus that is not at the same time communi- 
cated to the rest of the body, it may, by emptying 
both the cavity of the intestines and the arteries whieh 
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furnish the cxcretions poured into it, induce a eonsi- 


J Jerable relaxation in the whole system; and is there- 


fore suited to moderate the violence of reaetion in fe- 
vers. But it is to be observed, that as the fluid drawn 
from the exeretories opening into the intestines is not 
all drawn immediately from the arteries, and as what 
is even more immediately drawn from these is drawn 
off slowly ; so the evacuation will not, in proporiien to 
its quantity, oceasion such a sudden depiction of the 
red vessels as blood-letting does ; and therefore cannot 
act so powerfully in taking off the phlogistic diathesis 
of the system. 

At the same time this evacuation may induce a eon- 
siderable degree of debility; and therefore, in those 
eases in which a dangerous state af debility is hkely to 


oeeur, purging is to be employed with a great deal of 


caution; and this caution is more difficult to be ob- 
served than in the case of blood-letting: and it is fur- 
ther to be noticed, that as purging takes off in some 
measure the determination of the blood to the vessels 
on the surface of the body, it seems to be less adapted 
to the cure of fevers. 

II. The other method of moderating the violence of 
reaction in fevers is by the exhibition of those remedies 
suited to take off the spasm of the extreme vessels, sup- 
posed to be the irritation whieh chiefly supports the 
reaction. The means to be employed for this purpose 
sre either internal or external. 

First, The internal means are, 1. Those whicli de- 
termine the foree of the eireulation to the extreme ves- 
sels on the surface of the body, and by restoring the 
tone and activity of those vessels, overeome the spasm 
on their extremities. 2. Those medicines whieh have 
the power of taking off spasm in any part of the sy- 
Stem, and which: are known under the title of ANTI- 


SPASMODICS. ~ i 


(1.) Those remedies which are fit to determine to 
the surface of the body are, 1. Diluents. 2. Neutral 
4. Emeties. 

1. Water enters, in a large proportion, into the com- 
position of all animal fluids, and a large quantity of 


itis always diffused through the whole of the common 


mass, In a sound state, the fluidity of the whole mass 
depends upon the quantity of water present in it. Wa- 
ter therefore is the proper diluent of our mass of blood, 
and other fluids are dilnent only in proportion to the 
quantity of water they contain. 

In a healthy state, also the fulness of the extreme 
vessels and the quantity of excretion are in proportion 
to the quantity of water present in the body. But in 
fever, though the exeretions be in some measure inter- 
rupted, they continue in such quantity as to exhale 
the more fluid parts of the blood; and, while a por- 
tion of them is at the same time necessarily retained in 
the larger vessels, the smaller, and the extreme ves- 
sels, both from the defieieney of fluid and their own 
contraeted state, are less filled, and therefore allowed 
to remain in that condition. ‘To remedy this con- 
tracted state, nothing is more neecssary than a large 
Supply of water or watery finids taken in by drinking 
or otherwise ; for as any superfluous qnantity of wa- 
ter 1s foreed off by the several exerctories, such a force 
applied may be a means af dilating the extreme vessels, 
and of overcoming the spasm affecting their extremi- 
ues. Accordingly, the throwing in a large quan- 
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tity of watery fluids, has been, at all times, a remedy sepocha, 
much employed in fevers 3 and in no instance more re- \—— 


markably than by the Spanish and Italian physicians, 
in the use of what they call the dieia aguea. This 
practice consists in taking away every other kind of 
aliment and drink, and in giving, in divided portions, 
every day for several days together, six or eight pounds 
of plain water, generally cold, but sometimes warm. 
This, however, is to be done only after the dis- 
ease has eontinued for some time, and at least for a 
week. 

2. A second mean of determining to the surface of 
the body, is by the nse of neutral salts. ‘These nev- 
trals, in a certain dose, taken into the stomach, produce 
soon after a sense of heat upon the surface of the body ; 
and, if the body be covered elose and kept warm, a 
sweat is rcadily brought out. The same medicines taken 
during the cold stage of a fever, very often put an end 
to it, and bring on the hot one; and they are also re- 
markable for stopping the vomiting which so frequently 
attends the cold stage of fevers. All this shows, that 
neutral salts have a power of determining the blcod to 
the surface of the body, and may therefore be of usc in 
taking off the spasm which subsists there in fevers. The 
nentral most commonly employed in fevers, is that 
formed of an alkali with the native acid of vegetables. 
But all the other neutrals have morc or less of the 
same virtue ; and perhaps some of them, particularly 
the ammoniacal salts, possess it m a stronger degree. 
As eold water taken into the stomach often shows the 
same diaphoretic effeets with the neutral salts, it 1s pro- 
bable that the effect of the latter depends upon. their 
refrigerant powers. 

_ A third method of determining to the surface of 
the body, and taking off the spasm subsisting there, 1s 
by the use of sudorifies and by sweating. ‘The propmety 
of this praetice has been much disputed ; and many spe- 
eious arguments may be addueed both for and against 
it. In its favour may be urged, r. ‘That in healthy per- 
sons, in every case of \increased action of the heart aud 
arteries, a sweating takes place, and is, seemingly, the 
means of preventing the bad cflects of such increased 
action, 2. That, in fevers, their most usual solution 
and termination is by spontaneous sweating. 3. ‘That, 
even when excited by art, it has been found usefnl at 
certain periods and in certain species of fever.—On the 
other hand, it may be urged against the practice of 
sweating, I. That in fevers, as a spontaneous sweating 
does not immediately come on, there are some circum- 
stanecs different from those ina state of health, and 
which may render it doubtful whether the sweating can 
be safely exeited by art. 2. That in many eases the 
practice has been attended with bad consequences. The 
means commonly employed have a tendency to produce 
an inflammatory diathesis ; which, if not taken off by 
the sweat succeeding, must be inercased with much dan- 
ger. Thus sweating employed to prevent the aecessions 
of intermitting fevers has often changed them into a, 
continued form, which is always dangeraus. 3. The 
utility of the praetiee is doubtful; as sweating, when 
not always give a final termmation, 


it happens, does 
as must be manitest in the casc of wtermittents, and 


in many continued fevers whieh are sometimes in the 
beginning attended with sweatings whieh do not prove 


final; and, on the contrary, whether they be sponta- 
L 1 neous 
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Febres. neous or excited by art, they seem often to aggravate 
Lenymeeed the disease. 


Trom these considerations, it is doubtful if the prac- 
ticc of sweating can be admitted very generally ; but, 
at the same time, it is also very doubtful if the failure 
of the practice, or the mischiefs said to arise from it, 
hath not been owing to the improper conduct of the 
practitioner. With respect to the last, it is almost 
agreed among physicians, 1. That sweating has been 
generally hurtful when excited by stimulant, heating, 
and inflammatory medicines. 2. ‘That it has beep 
hurtful when excited by much external heat, and con- 
tinued with a great increase of the heat of the body. 
3. That it is always hurtful when it does not relieve ; 
and rather increases the frequency and hardness of the 
pulse, the anxicty and difficulty of breathing, the 
headach, and delirium. 4. That it is always hurtful 
if it be urged when the sweat is not fluid, and wheu 
it is partial and on the superior parts of the body 
only. 

In these cases, it is prohable, that either an inflam- 
matory diathesis is produced, which inereascs the spasm 
on the extreme vessels; or that, from other eauses, the 
spasm is too much fixed to yield easily to the increased 
action of the heart and arterics: and upon either sup- 
position it must he obvious, that urging the sweat may 
produce determinations to some of the mternal parts, 
with very great danger. 

Notwithstanding these doubts, however, it still re- 
mains true, r. That sweating has becn often useful in 
preventing the accessions of fevers when they have 
been certainly forcsecn, aud a proper conduet employ- 
ed. 2. That even after fevers have in some measure 
comc on, sweating has interrupted thar progress when 
properly employed, either at the very beginning of the 
disease, or during its approach and gradual formation. 
3. That even after pyrexiee have continued for some 
time, sweating has hecn successfully employed in curing 
them, as is particularly cxemplified in the case of a 
rheumatism. 4. That certain fevers produced by a 
very powerful sedative contagion, have been generally 
treated most successfully hy sweating. 

These instances are in favour of sweating, but give 
no general rule ; and it must be left to farther experi- 
ence to determine how far any gencral rule can be esta- 
blished in this matter. In the mean time, if the prac- 
tice of sweating is to be attempted, the following rules 
may be laid down for the conduct of it: 1. That a 
sweat should he excited without the use of stimulant 
inflammatory medicines. 2. That it should be exci- 
ted with as little external heat, and with as little in- 
crease of the heat of the body, as possible. 3. That, 
when excited, it should be continued for a due length 
ef time; not less than 12 hours, and sometimes for 24 
or 48 hours ; always, however, supposing that it pro- 
ceeds without the dangerous circumstances already 
mentioned. 4. That for some part of the time, and 
as long as the person can easily bear, it should be 
carried on without admitting of sleep. 5. That it 
should be rendered universal over the whole body ; and 
therefore particularly that care should be taken to 
bring the sweating to the lower extremities. 6. That 
the practice should be rendered safer by modcrate pur- 


ging excited at the same time, 7. That it should not 
2 © 


e 


I 


be suddenly checked by cold anyhow applied to the ~~ 


body. 

When attention is to be given to these rules, the 
sweating may be excited, 1. By warm bathing, or a 
fomentation of thc lower extremities. 2. By frequent 
draughts of tepid liquors, chiefly water, rendered more 
grateful by the addition of a light aromatic, or more 
powerful by that of a small quantity of wine. 3. By 
giving some doses of neutral salts. 4. Most effectually, 
and perhaps most safely, by a large dose of an opiate, 
joined with a portion of neutral salts, and of an eme- 
tic. 

The fourth mean of determining to the surface of 
the body, and thereby taking. off the spasm affeeting 
the extreme vessels, is by the use of emetics. These, 
particularly of the antimonial kind, have becn cm- 
ployed in the cure of fevers cver since the introduction 
of chemical medicines; but though of late their use 
has become very gencral, their efficacy is still dispu- 
ted, and their manner of operating is diffcrently ex- 
plained. 

Vomiting is in many respects uscful'in fevers: as it 
evacuates the contents of the stomach, as it emulges the 
biliary and pancreatic ducts, and cvacuates the contents 
of the duodenum, and perhaps also of a large portion of 
the intestines; as it agitates the whole of the abdom- 
nal viscera, it expedes the circulation iu them, and 
promotes their several secretions; and, lastly, as it 
agitates also the viscera of the thorax, it has like ef- 
fects there. 

It is not to this cause, however, that we are to im- 
pute the effect vomiting has in determining to the sur- 
face of the body. ‘This must be attributed to the par- 
ticular operation of emctics upon the muscular fibres 
of the stomach, whereby they excite the action of the 
extreme arteries on the surface of the body, and by this 
means effectually determine the blood to these vessels, 
remove the atony, aud take off the spasm affecting 
them. For this purpose they are exhibited in two dif 
ferent ways; that is, either in such doscs as may excite 
full and repeated vomitings, or in such doses as may 
excite sickness and nausea only, with little or no vo- 
miting at all. 

Full vomiting is well suited to determine to the sur- 
face of the body, and thereby to obviate the atony and 
spasm which lay the foundation of fever. ‘Thus, vo- 
miting, excited a little before the expected accession of 
the paroxysm of an intermittent, has been found to 
prevent the paroxysm altogether. It has been obser- 
ved also, that when contagion has been applied toa 
person, and first discovers its operation, an emetic given 
has prevented the fever which might otlierwise have 
been. expected. 

These are the advantages to be obtained by exciting 
vomiting at the first approach of fevers, or of the pa- 
roxysm of fevers ; and they may alse be applied after 
fevers are formed, to take off, perhaps entirely, the 
atony and spasm, or at least to moderate these, so that 
the fever may proceed more gently and safely. It 1s 
seldom, however, that vomiting is found to produce 4 
final solution of fevers; and after they arc once form- 
ed, it it eommonly necessary to repeat the vomiting $¢- 
veral times; but this is attended with inconvemiency, 
and sometimes with disadvantage. The opera 
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es full vomiting is transitory, and the exercise of vomit- 
~— ing is a debilitating power; and therefore, when the 

vomiting does not remove the atony and spasm very en- 
tirely, it may give occasion to their recurrence with 
greater force. For these reasons, after fevers are fully 
formed, some physicians have thought proper to em- 
ploy emetics in nauseating doses only. ‘These are-ca- 
pable of exciting the action of the extreme vessels, and 
their operation 1s more permanent. At the same time 
they often show their power by exciting some degrec of 
sweat, and their operation is rendered more safe by 
tueir -commonly producing some evacuation by stool. 
But nausea continued for any great length of time, is 
| 4o most patients a sensatiom highly distressing, and al- 
most insuflerable. 

The emetics chiefly in use at present are, ipecacu- 
anha and antimony. ‘The former may be employed for 
‘determining to the surface of the body: but, even in 
' very small doses, it sc readily excites vomiting, that it 
| is with difficulty employed for the purpose of nauseat- 

ing only ; and in whatever manncr employed, there is 
i reason to suspect that its efleets are less permanent, 


: and less powerfully communicated from the stomach to 
r the rest of the system, than those of antimony. This 
d last is therefore generally preferred ; and its prepara- 
7 tions, seemingly various, may all be reduced to two 
| heads ; one comprehending those im which the regu- 
t lme part is in a condition to be acted upon by acids, 
de and therefore on meeting with acids in the stomach it 


5 
becomes active; and another, comprehending - those 


‘preparations in which the reguline part is already jom- 


ff. 
" ed with-an acid, rendering it active. Of each kind 
" there are great numbers, but not differing essentially 
7 from one another ; the two most worthy of notice are, 
be ‘the caly nitrata antimoni?, and emettc tartar, or tartrite 
i of antimony, of ‘the’ Edinburgh Psspensatory. ‘Both 
k ‘these are very efficacious medicines; but the latter 
i seems preferable, because its dose is capable of being 
i better ascertained ; though the former, on account of 
" its slower operation, may have some advantages, and in 
P vertain: cases be more efficacious as a purgative and 
‘ sudorifie. 

The calz nitrata antimonit, when first introduced in- 
Fi to the pharmacopceia of the Edinburgh «college -was 
supposed to he very nearly, if not precisely, the same 
. “with a medicine which has of late been highly cele- 
: brated in the cure of fevers, Dr James’s powder. But 
nf | from more accurate observations, there is now reason 
. to believe that the pulvis antimonialis of the London 
' Pharmacopeia, formed :by the calcination of anti- 
, mony with hartshorn, approaches more: nearly to that 
: celebrated arcanum. But at any rate, the calx anti- 


monii mitrata, the pulvis antimonialis, and James’s 
powder, are probably not essentially diflerent from 
¢ach other. The two latter, however, have the most 
near resemblance ; and accordingly the Edinburgh col- 
' lege, in‘their Pharmacopeia, have introduced an ar- 
ticle under the-title of antzmontum calcarco-phosphora- 
tum, which they consider as so much similar to James’s 
; powder, that they have used as a synonyme for it, the 
title of palezs Jacobr. 

_ The time most proper for exhibiting those medicines 
18 a little before the accession, when that can be cer- 
tamly known. In continued fevers the exacerbations 
are not always very observable; but there is reason to 


ow we 


“~ 


believe, that one commonly happens about noon or soon Synocha. 
after it; and that these, therefore, are the most proper —-~v——~ 


times for exhibiting emcetics. 

With respect to the manner of administration, that 
of the calv nitrata is simple, as the whole of what is 
thought a proper dose may be given at once; and no 
more can be properly given till the next accession. 
The administration of the emetic tartar is different. It 
is to be given in small-doses, not sufficient to excite yo- 
miting ; and these doses are to be-repeated after short 
intervals for several times, till sickness, nausea, and 
some, though not much, vomiting -come on. The dif- 
ference of administration.must depend upon the dose, 
and the length of the interval at-which it is given, If 
it be intended that the medicine should certainly ope- 
rate by stool, the doses are made small, and the inter- 
vals long. On the contrary, when vomiting is proper, 
or when much purging ought to be avoided, and there- 
fore some vomiting must be admitted, the doses are 
made larger, and the intervals shorter. Whth respect 
to both kinds of preparations, the repetition .is to be 
made.at the times of accession, but not very often: for 
if the first exlubitions, duly managed, have little effect, 
it is seldom that the after exhibitions have much; and 
it sometimes happens that the repeated vomiting, and 
especially repeated purging, does harm by weakening 
the patient. : 

(2.) The other set of internal medicines which are 
supposed useful in taking off the spasm of the extrenie 
vessels, are those named aztispasmodics. But whatever 
may be the virtues of some of them in this way, such 
is their power of stimulating at the same time, that 
very few of them can with safety be administered in 
fevers of an inflammatory nature. Almost the only 
one: which can with safety be exhibited in these :cases 
is camphor ; and the operations of this are by no means 
~vell ascertained. Dr-Huxham mentions it as a cor- 
rector of the acrimony of cantharides; and assurcs us, 
that it very cflectually promotes a-diaphoresis. But 
from the remarks of other practitioners, we have no 
just reason to suppose that it acts perceptibly in a dose 
of five or six grains, though in 15 or 20 1t produces a 
particular kind of intoxication. 

Secondly, The external means suited to take off the 
spasm of the extreme vessels, are blistering and warm 
bathing. 

1. What are the effects of blistering so frequently 
employed in fevers is not yet agreed among physi- 
cians. Dr Cullen is of opinion, that the small quan- 
tity of cantharides absorbed from a blistering plaster, 
is not sufficient to change the consistence of the mass 
of blood; and therefore, that such a quantity can nei- 
ther do good by resolving phlogistic lentor if it exists, 
nor do harm by increasing the dissolution of the blood 
arising from a putrid tendency in it. ‘The eflects of 
cantharides upon the fluids, therefore, may be entirely 
neglected. ‘Phe inflammation produced by the appli- 
cation of cantharides to the skin, aflords a certain proof 
of their stimulant power: but in many persons the ef- 
fect of that stimulus is not considerable ; in many it 1s 
not communieated to the whole system ; and even when 
it does take place in the whole system, it scems to be 
taken off very entirely by the effusion and evacuation of 
serum from the blistered part. It may be concluded, 
therefore, that neither much good is to be expected) 

LJ) 2 nor 
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Febres. nor much harm to be apprehended, from the stimulant 
———— power of blistering; and the certainty of this concln- 


sion is established by the great benefit arising from the 
proper practice of blistering in inflammatory discases. 
Much has been imputed to the evacuation made by 
blistering ; but it is never so considerable as to affect 
the whole system; and therefore can neither, by a sud- 
den depletion, relax the sanguiferous system, nor by any 
revulsion affect the general distribution of the fluids. 
The cvacuation, however, is so considerable as to aflect 
the neighbouring vessels; and the manifest utility of 
blistering near the part affected in inflammatory diseases 
leads us to think, that blistering, by deriving to the 
skin, and producing an cffusion there, relaxes the spasm 
of the decper seated vessels. It is in this manner, most 
probably, that the tumor of a joint, from an effusion 
into the cellular texture under the skin, takes off the 
rheumatic pain formerly affecting that joint. Analo- 
gous to this, probably, is the good, effect of blistering 
in continued fevers, arising from the relaxation of the 
spasm of the extreme vessels by a communication of 
the blistered part with the rest of the skin. A blister 
may be employed at any period im continued fevers ; 
but it will be of most advantage in the advanced state 
of such fevers, when, the reaction being weaker, all 
ambiguity from tbe stimulating power of blistering is 
removed, and when it may best concur with other 
circumstances tending to a final solution of the 
spasm. 

From this view of the matter, it will appear that 
the part of the body to which blisters. ought to be ap- 
plied is indifferent, except upon the suspicion of topical 
affection, when the blistering is to be made as near as 
possible to the part affected. Whether sinapisms and 
other rubefacientia act in a manner analogous to what 
has been supposed of blistering may be doubtful 5 but 
their effects in rheumatism and other inflammatory dis- 
eases render it probable. 

2. ‘The other external means of taking off the spasm 
of the extreme vessels is warm bathing. ‘This was fre- 
quently, and in different circumstances, employed by 
the ancients; but has, till very lately, been neglected 
by modern physicians. As the heat of the bath stimu- 
lates the extreme vessels, and, with the concurrence of 
moisture, also relaxes them, it seems to be a safe stimu- 
Ins, and well suited to take off the spasm affecting these 
vessels. It may be applied to the whole body by im- 
miersion; but this is in many respects inconvenient. 
From extensive experience it appears, that most of the 
purposes of warm bathing can be obtained by a fomen- 
tation of the legs and feet, it properly administered, and 
continued for a due length of time, not less than au 
hour. ‘The marks of the good effects of such a fomen- 
tation are, the patient’s bearing it easily, its relieving 
delirium, and inducing sleep. 


Genus V. TYPHUS; the Typhous Frven. 
‘Typhus, Sevv. gen. 82. Sag. 677. 
I. Typhus mitior, or the Slow Nervous Paver. Sp. 1. 
var. 1. 


Febris maligna hectica convulsiva, ‘sive lues veveadns 
Willis de morb. convulsiv. cap. 8. 
Febris pestilens, /racastor. de morb. contag. lib, 1. 
Cap. 4. 


dn it. 


Febris pestilens, sine charactere veneni, Forest, |, . . 
vi. obs. 26. . 


Febris hectica pestilens, Forest, l. vi. obs. 32. _ 
Febris nova ann. 1685, Syaenham, Sched. monitor, 
Febris putrida nervosa, intringh. Com. Nosolog, 
ad ann. 1720, 1721. | 
Febris lenta nervosa, Husxham on fevers, chap. 8, 
Febris contagiosa, Livd on fevers and infection, 
passim. | 
Typhus nervosus, Sav. sp. 2. 
Typhus comatosus, Sav. sp. 3. 
Tritzophya typhodes Mangeti, Saw. sp. 11. Raym, 
Fort. de febribus. 
Description. Of all the descriptions we have of the 
nervous fever, that of Dr Huxham is perhaps the best, 
According to him, the patient at first grows somewhat 
listless, and feels slight chills and shudders, with un- 
certain flushes of heat, and a kind of weariness all 
over, like what is felt after great fatigue. This is al- 
ways attended with a sort of heaviness and dejection 
of spirit, and more or less of a load, pain, or giddi- 
ness of the head; a nausea or disrelish of cvery thing 
soon follows, without any considerable thirst, but fre- 
quently with retching to vomit, though httle but m- 
sipid phlegm is bronght up. Though a kind of luad 
interval of several hours sometimes intervenes, yet the 
symptoms return with aggravation, especially towards — 
night ; the head grows more giddy or heavy ; the heat 
greater ; the pulse quicker, but weak; with an op- 
pressive kind of breathing. A great torpor, or obtuse — 
pain and coldness, affects the hinder part of the head 
frequently, and oftentimes a heavy pain is felt on the 
top all along the coronary suture ; this, and that of 
the back part of the head, generally attend nervous 
fevers, and are commonly succeeded by some degree 
of a delirium. In this condition the patient often 
continues for five or six days, with a heavy, pale, sunk 
countenance ; seemingly not very sick, and yet far 
from being well; restless, anxious, and commonly 
quite void of sleep, though sometimes very drowsy and 
heavy; but although he appears to those about him 
actually to sleep, he is utterly insensible of it. The 
pulse during all this time is quick, weak, and unequal; 
sometimes fluttering, and sometimes for a few moments 
slow ; nay, even intermitting, and then with a sudden 
flush in the face, immediately very quick, and perhaps — 
soon after surprisingly calm and equal ; and thus alter- 
nately. ‘The heats and chills are as uncertain and un- 
equal ; somctimes a sudden colour and glow arise in the 
cheeks, while the tip of the nose and cars is cold, and 
the forehead at the same time in a cold dewy sweat. 
Nay, it is very common, that a high colour and heat 
appear in the face, when the extremities are quite cold. 
The urine is commonly pale, and often limpid ; frequent- 
ly of a whey colour, or like vapid small beer, in whieh — 
there is either no manner of sediment, or a kind of 
loose matter like bran irregularly scattered up and down 
‘The tongue at the beginning is seldom or never 
dry or discoloured, but sometimes covered witha thin 
whitish mucus : at length, indeed, it often appears very 
dry, red, and chapped, or of the colour of pomegranate 
rind ; but this cluefly at the close of the disease; yet, 
however dry the tongue and lips seem, the patient sel- 
dom complains of thirst, though sometimes of a heat i 
the tongue. About the seventh or eighth day, the 
giddiness 
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: giddiness, pain, or heaviness of the head become much 
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greater, with a constant noise in it, or traitus auriun ; 
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which is very disturbing to the sick, and frequently 
brings on a delirium. The load on the precordia, 
anxiety and faintness, grow much more urgent ; and pa- 
tients often fall into an actual deliquium, especially if 
they attempt to sit up; cold sweats suddenly come out 
on the forehead, and on the backs of the hands (though 
at the same time there be too much heat in the chceks 
and palms), and as suddenly go off. If the urine now 
grow more pale and limpid, a delirium is certainly to 
be expected, with universal tremors and swbsultus ten- 
dinum ; the delirium is seldom violent, but as it were a 
confusion of thought and action, muttering continually 
and faltermg in their speech. Sometimes they a- 
wake only in a hurry and confusion, and presently 
recollect themsclves, but forthwith fal] into a mut- 
tering dozy state again. The tongue grows often 
very dry at the height, especially in its middle part, 
with a yellowish list on each side, and trembles greatly 
when the sick attempts to put it out. Frequently pro- 
fuse sweats pour forth all at once, about the ninth, 
tenth, or eleventh day, commonly coldish and clammy 


attack the nervous system, without so much aflecting 
the State of the blood or juices, though the latter are 
greatly allected in the putrid malignant fevers. 

Prognosis. In nervous fevers, the prognosis is very 
much the same with that of tbe putrid malignant kind. 
And although death be not so frequent as in that mo- 
dification of fever, yet it may justly be considered as 
very fatal disease. 

Cure. As this fever is produced by contagion af- 
fecting the nervous system of a pcrson already debi- 
litated, and thus producing weakness in an extreme 
degree, we have now occasion to consider Dr Cullen’s 
two indications of cure omitted under the Synocha ; 
namely, to remove the cause and obviate the cficcts of 
debility, and to correct the putrescent tendency of 
the fluids; for though, in the beginning of nervous 
fevers, the tendency to putrefaction be not remark- 
able, it becomes exceedingly great towards their con- 
clusien. 

[1.] In answering the first indication, Dr Cullen ob- 
serves, that most of the sedative powers inducing de- 


’ 
; on the extremities ; oftentimes very thin stools are dis- bility cease to act soon after they have been first ap- 
: charged, and then nature sinks apace; the extremities plied; and therefore the removing them is not an 
: grow cold, the nails pale or livid; the pulse may be object of the present indication. There is only one 
: said to tremble and flutter, rather than to beat, the which may be supposed to continne to act for a long 
i vibrations being so exceedingly weak and quick that time, and that is the contagion applied ; but we know 
4 they can scarce be distingnished ; though sometimes nothing in the natnre of contagion that can lead us to 
i they creep on surprisingly slow, and very frequently any measures for removing or correcting it. We know 
: intermit. Thc sick become quite insensible and stupid, only its effects as a scdative power inducing debility, 
: scarce affected with the loudest noise or the strongest or as a ferment inducing a tendency to putrefaction in 
a light; though, at the beginning, strangely susceptible the fluids, the former of which at present falls under 
of the impressions of either. ‘The delirium now ends our consideration.—The debility induced in fevers by 
t in a profound coma, and that soon in death. ‘T’he stools, contagion, or otber causes, appears especially in the 
a urime, and tears, run off involuntarily, and denounce a weaker energy of the brain; but in what this consists, 
N specdy dissolution, as the trcmblings and twitchings of or how it may be restored, we do not well know; but 
a the nerves and tendons are preludes to a general con- as nature, secmingly for this purpose, excites the mo- 
i vulsion, wbicli at once snaps the thread of life. In __ tion of the heart and arteries, we must ascribe the con- 
i one or other of thesc ways arc the sick carricd off, after _tinuance of the debility to the weaker re-action of the 
i having languished for 14, 18, or 20 days; nay, some- sanguiferous system: the means, thercfore, which we 
i times much longer. Most patients grow deaf and stupid cmploy for obviating debility, are immediately direct- 
fe towards the end of this disease (some extremely deaf), ed to support and increase the action of the heart and 
js though too quick and apprehensive at the beginning; arteries; and the remedies employed are tonics or sti- 
i insomuch that the least noise or light greatly offended mulants. 

"3 them. Many from their immodcrate fears seem to In contagious diseases we know, both from the 
I hurry themselves out of life, where little danger is ap- effects which appear, and from dissections, tbat the 
parent at the beginning : nay, some will not allowthem- tone of the heart and arteries 1s considerably dimi- 

" selves to sleep, from a vain fear of dozing quite away; ished ; and that tonic remedies are therefore proper- 

t and others from the vast hurry, anxiety, and confusion ly indicated. We arc to consider these rcmcdies as of 
" of which they are sensible cither during slecp or at two kinds; 1. The power of cold; 2. That of tonic 

” their waking. medicines. a. 

i Causes of, and persons subject to, this disorder. The The power of cold as a tonic in fevers may be em- 

te nervous fever is most frequently the consequence of ployed in two ways: either as thrown into the stomach, 

contagion. It most commonly attacks persons of or as applied to tbe surface of the body. As we have 

| weak nerves, a lax habit of body, and a poor thin already observed that the power of cold may be com- 

4 blood; those who have -suflercd great cvacuations, a municated from any one part to every other part of the 

i Jong dejection of spirits, immoderate watchings, stu- system, so it will be readily allowed that the stomach 

i dies, fatigue, &c.; also those who have used much isa part as fit as any other for this communication, and 

‘ crude unwholesome food, vapid impure drinks, or that cold drink taken into the stomach may prove an 

: who have been confined long in damp foul air; who useful tonic in fevers. ‘Ths the experience of all ages 

\ have broken the vigour of their constitutions by sali- has confirmed, but at the same tame it has been oy 
, vations, too freqnent purging, immoderate venery, &c. quently observed, that, m certain circumstances, Co 

5 ence we see how the diseasc is connected with an ex- drink taken into the stomach has proved very hurtful ; 


treme debility of the nervous system 3 for when people 


and therefore that its use in fevers requires some limi- 
tations. 
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Vebres. tauions. What these limitattons should be, and what 
benemyeme! are’ all the cireumstances which may forbid the use of 


Practic i 
on the fluids; and must therefore depend upon its py) 1h; 
acting on the nerves of the stomach, and being there- ——~—) © 


1 ' 


cold drink, it is difficult to determine ; but it seems, 
clearly forbidden in all cases where a phlogistic dia- 
thesis prevails in the system, and more especially 
.4vhen there are topical affections of an inflammatory 
_ nature. 

The other method of employing cold as a_ tonic, 
4¢ by applymig it to the surface of the body, as a re- 
frigerant power fit to moderate the violence of re- 
action; but probably it may here also be considered 
properly as a tonic, and useful in cases of debility.— 
Not only cool air, but cold water also may be applicd 
to the surface of the body as a tonic. ‘The anciente 
frequently applied it with advantage to particular 
parts as a tonic; but it is a discovery of modern 
times, that, in the case of putrid fevers attended with 
much debility, the body may be washed all over: with 
cold water. This was first practised at Breslaw in 
Silesia, as appears from a dissertation under the title 
of Epidemia Verna, que Wratislaviam, anno 1737 Of- 
Slixit, to he found in the Acta Nat. Curios. vol. x. 
And from other writers it appears, that the practice 
has passed into some of the neighbouring countries. 
But in Britain the use of cold water externally applied 
has of late been more extensively introduced than into 
any other country of Europe. For this we are chiefly 
indebted to the late ingenious Dr Currie of Liverpool. 
He has recommended the daslring cold water over the 
whole surface of the body, as a means not only of obvi- 
ating heat, delirium, and other symptoms most urgent ; 
but of putting an immediate stop te thedisease. And 
there can be no doubt that the practice las often been 
attended with the most salutary consequences. But -it 
is by no means so generally advantageous as Dr Currie 
and some others are inclined to believe. It is in but 
‘very rare instances that an artificial termination ‘ot 
‘fever can thus be obtained; and even as obviating 
‘symptoms, it 13 not unfrequently attended with bad con- 
sequences. It can never be employed with safety un- 
‘ess where the heat is very urgent. And perhaps all 
the advantages of cold immersion may be obtained 
-merely from cold washing, a practice now very common 
‘in Britain. 

The medicines which have been employed in fevers 
as tonies are various. Ifthe-acetite of lead hath been 
found useful, it 1s probably as a-tonic rather than as 
a refrigerant ; and the ens venerts, or rather prepara- 
tions of iron whieh have been employed, can act as 
tonics only. The preparations -of: copper, from their 
effects in epilepsy, are presumed to possess a tonic 
power ; but whether their use in fevers be founded on 
their tonie or emetic powers, is uncertain. And upon 
the whole there may no doubt occur some instances ‘of 
fevers beimg cured by tonics taken fronr the fossil king- 
dom; but the vegetable tonics are the most efficacious, 
and among these the cinchona:certainly holds the first 
place. 

The cinchona has commonly been considered as. a 
‘specific, or a remedy of which the operation was not 
-understood. We must observe, however, that, as in 
many cases the effects of the bark are perceived soon 
‘after its being taken into the stomach, and before it 
cean possibly be conveyed to the mass of blood, we may 

, conclude, that its effects do not arise from its operating 
7 


by communieated to the rest of the ncrvous system, 
This operation seenrs to be a tonic power, the bark be- 
ing a remedy in many cascs of debility, particularly in 
gangrene 5 and if its operation may be explained from 
its possessing a tonic power, we may easily perceive 
why it is improper when a phlogistic diathesis prevails; 
and from the same view we can ascertain in what cases 
of continued fever it may be admitted. These cases 
are either where cousiderable remissions have appear- 
ed, when it may be employed to prevent the return of 
exacerbations, on the same footing as it is used in in- 
termitting fevers ; or in the advanced state of fevers, 
when all suspicion of an inflammatory-condition 1s re- 
moved, and a general debility prevails-in-the ‘system ; 
and its being then employcd is sufficiently agrecable te 
the present practice. 

Another set- of -medicincs to be enrployed for ob- 
viating debility and its eflects, are the direct stimu- 
lants. These,-in-some measure, increasc the tone of 
the moving fibres ; but are different from the tomes, 
as they more directly excite and increase the action of 
the heart and artcries. This mode of operation renders 
their use ambiguous ; and when an inflammatory dia- 
thesis is present, the effects of the stimulants may be 
very hurtful; but it is still probable, that in the. ad- 
vanced state of these fevers, when debility prevails, they 
‘may be useful. | 

Of all the stimulants which may be: properly em- 
ployed, wine seems to be the most eligible. It has 
the advantage of being grateful to the palate and 
‘stomach, and of having its stimulant parts so much di- 
luted,’ tlrat it can be conveniently given in small doses; 
-and therefore it may be employed with sufficient safety. 
—It may be suspected that wine has an operation ana- 
logous to that of opium}; and on good grounds. But 
swe can distinctly remark its stimulant power only; which 
-renders its effects in the  phrenetic delirium manifestly 
‘hurtful; and in the mild delirium depending on debili- 
ty, as remarkably useful, 

[2.] We must now proceed to the other indication 
-of cure, namely, to correct or obviate the tendency m 
‘the fluids to-putrefuction. ‘This may be done, 1. By 
-avoiding any uew application of putrid or putrescent 
‘matter. 2. By cvacuating the putrid or putrescent 
matter already present in-the body. 3. By correcting 
the putrid or putrescent matter remaining in the body 
by diluents and antiseptics. 4. By supporting the tone 
‘of the vessels, and thereby resisting further putrefaction, 
-or obviating its effects. 5. By moderating the vio- 
lence of reaction, considered as a means of increasing 
putrefaction. 

' The further application of putrid or putrescent mat- 
-ter may be avoided, 1. By removing the patient from 
places filled with corrupted air. 2. By preventing the 
-accumulation of the patient’s own effluvia, by a constant 
ventilation, and by a frequent change of bedclothes and 
body linen. 3. By the-careful aid speedy removal of 
all excremental matters ‘from ‘the paticnt’s chamber 
4."By avoiding animal food. 

The pntrid or putrescent mattcr already present m 
the body, may be evacuated partly by frequent evact- 
ations of ‘the contents of the intestmes; and more 
effectually still by supporting the excretions of perspl- 

ration 
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es, Tation ond urnie by the plentiful use of diluents. That 
~—/ which remains iu the body may be rendcred more mild 
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It is observahle, that the sick are never so casy as Typhus. | 
when they are in a gentle sweat; for this soon removes ——— 


and innoeent by the use of diluents, or may be correct- 
éd by the use of antiscptics. These last are of many 
and various kinds; but which of them are conveniently 
applicable, or more particularly suited to the case of 
fevers, is not well aseertained. Those inost certainly 
applieable and useful are acescent aliments, particularly 
fruits, acids of all kinds, and neutral salts. 

The progress of putrefaction may be considerably 
retarded, and its eflects obviated, by supporting the 
tone of the vessels; and this may be done by tonic 
medieines, of whieh the chicf are eold, and the Peru- 
vian bark, as already mentioned. The violence of 
reaetion inereasing the tendeney to putrefaction, may 
be moderated by the means already mentioned under 
Synocha. 

These are the proper indications to be observed in 
the cure of the slow nervous fever; and they are 
chiefly fulfilled by cleanliness, cool air, and diluents ; 
which, perhaps, upon the whole, are more useful in 
fevers, than all other practiecs put together. Dr 
Huxham observes, that evacuations (especially bleed- 
ing), are improper even at the beginning. Even a 
common purgative given at this time hath been follow- 
ed by surprising languors, syncope, and a train of other 
ill symptoms. It may, however, sometimes be neces- 
sary to cleanse the stomach and prime view by a gentle 
emetie, or a mild laxative. Indeed, where nausea, sick- 
ness and load at stomach are urgent, as is frequently 
the ease in the beginning of this fever, a vomit is ne- 
eessary. Clysters of milk, sugar, and salt, may be 
injeeted with safety and advantage every second or 
third day, if nature wants to be prompted to stool. 
The temperate, cordial, diaphoretic medicines, are 
eertainly, aecording to our author, most proper in these 
fevers ; and a well-regulated, supporting, diluting diet 
is necessary. The latter of itself, judiciously managed, 
will go a great way in the eure, especially if assisted by 
well-timed and well-applied blisters, and a due care to 
keep the patient as quiet as pessible both in body and 
mind. But it should be noted, that strong opiates are 
commonly very pernicious, however mueh the want of 
sleep and restlessness may seem to demand them. Mild 
diaphoreties, sueh as neutral draughts or elixir pare- 
gorieum, have much better effects 3 which, by raising 
a gentle easy sweat, or at least a plentifil perspiration, 
calm the hurry of the spirits, and a refreshing sleep en- 
sues. Where the confusion and dejection of spirits are 
very considerable, blisters have been advised to be ap- 
plicd to the neck, oceiput, or behind the ears ; and dur- 
ing all this a free use of thin wine whey, some pleasant 
ptisan or grucl, with a little pure wine, must be directed. 
Indeed the patients, in this case, should drink frequent- 
ly; though such quantities may not be necessary as in 
the ardent or even putrid malignant fevers ; yet they 
should be sufficient to carry on the work of dilution, 
Support the sweats, and supply the blood with fresh and 
Wholesome fluids, in place of that noxious matter which 
18 continually passing off. In this view also a thin 
chicken broth is of service, both as food and physic, es- 
pecially towards the decline of the discase ; and for the 
Same reason thin jellies of hartshorn, sago, and panada, 
are useful, adding a little wine to them, and the juice 
of orange or Icmon, 


the hurry of spirits, exacerbations of heat, &c. But 
profuge sweats shonld never be encouraged, mueh less 
indueed, by very strong heating medieines, espeeially 
in the beginning or advance of the fever; for they 
too much exhaust the vital powers, and are followed 
by a vast dejection of spirits, tremors, startings of the 
tendons, and sometimes end in rigors, cold clamniy 
sweats, syneopc, or a comatose disposition. Some- 
times irregular partial heats and flushes sueeeed, with 
great anxicty, restlessness, delirium, difficulty of lreath- 
ing, and a vast load and oppression in the precor- 
dia, so as to incline the less cautious observer to think 
there may be something pneumonie in it; but even 
here we must beware of bleeding, as the pulse will be 
found very smal] and unequal, though very quick. Nor 
is bleeding contraindicated only by the weakness and 
fluttering of the pulse, but also by the pale, limpid, 
and watery urine which 1s commonly attendant. ‘These 
syinptoms denote the load, anxiety, and oppression on 
the praeordia to proceed from an affection of the ner- 
vous system, and not from a pneumonie obstruction or 
inflammation. The breathing in this case, though thiek 
and laborious, 1s not hot, but a kind of sighing or sob- 
bing respiration, nor is there often any kind of cough 
concomitant ; so that it has been conjectured to proeecd 
from some spasm on thie vitals. Here therefore the 
nervous cordial medieines are indieated, and blisters to 
the thighs, legs, or arms. 

The above-mentioned difficulty of breathing, anxic- 
ty, and oppression, many times preeede a miliary crup- 
tion, whieh often appears on the seventh, ninth, or 
eleventh day of the fever, and sometimes later. In- 
deed great anxiety and oppression on the precordia al- 
ways preeede pustular eruptions of any kind in all — 
sorts of fevers. This eruption should be promoted by 
soft easy cordials and proper diluents 5 to whieh should 
be sometimes added some gentle aromatics. These 
tend to calm the universal uncasiness commonly eom- 
plained of, and also very effeetually promote a diapho- 
resis, with which the miliary eruptions freely and easily 
advance. But however advantageous these commonly 
are, jrofise sweats are seldom or never so, even though 
attended with a very large eruption. ‘Two or three 
crops of these miliary pustules have been known to suc- 
ceed one another, followimg profuse sweats, not only 
without advantage, but with great detriment to thie 
patients, as they were thereby reduced to an extreme 
degree of weakness 3 so that they justly may be reckon- 
ed symptomatic rather than any thing else, and the con- 
sequeut eruption is often merely the symptom of a symp- 
tom. 

In these profuse colliquative sweatings a little gener- 
ous red wine (diluted somewhat, if necessary ) may be 
given with the greatest advantage ; as it presently mo- 
derates the sweats, supports the patient, and keeps up 
the miliary papulz if they happen to attend. Towards 
the decline of the fever also, wherc the sweats are 
abundant and weakening, small doses of the tineture of 
cinehona with saffron and snakeroot may be given with 
the greatest advantage, frequently interposing a dose 
of rhubarb to carry off the putrid colluvies in the first 
passages ; which withal makes the remissions or intcr- 
missions that often happen in the decline of nervous 

fevers: 


242 


Febres. 


MEDICINE. Price! 


1 


ry e 4 bs id ’ 7 rai > r ks 2 — ‘ 
fevers more distinct and manifest, and gives a fairer op- 1708, 1718, et seq. Rogers, Essay on Epidemic Ty phy 


mye portunity of throwing in the bark; for in the proper 
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exhibition of this mcdicine we are to place our chief 
hope of curing both the nervous and putrid mahgnant 
fevers. 


II. Typbus gravior, or the putrid, pestilential, or ma- 
lignant Fever. Sp. 1. var. 2. 

Febris pestilens, P. Sal. Divers. de febre pesti- 
lenti. 

Febris pestilens AZgyptiorum, Alpin. de med. AL- 

t. lr. cap. 14. 

Typhus fEgyptiacus, Sauv. sp. 6. 

Febris pestilens maligna, Seznert. de febribus, 1. ty. 
cap. 10. ‘ 

Febris maligna pestilens, /tzwver, |. XVii. seet. U1. 
eam. 1. 

Febris pcstilens maligna, ann. 1643, Willis, de fe- 
bribus, cap. 14. 

Typhus carcerum, Sazv. sp. I. 

Febris nautica pestilentialis, Hixham de a€re ad 
ann. 1740. 

Miliaris nautica, Sazv. sp. g. 

Febris pntrida contagiosa in carccribus genita, [Tu«- 
ham de a€re ad ann. 1742. 

Miliaris purpurata, Sazv. sp. h. 

Febris carcerum et nosocomiorum. Pringle, Diseases 
of the army, p. 294. Van Swieten, Maladies des 
armés, p. 136. | 

Typhus castrensis, Sauvv. sp. 5. 

Febris castrensis, quam vulgo cephalalgiam epidemi- 
cam vocant, Heur. Mai et A. Ph. Koph. Diss. 
apud fLallerum, tom. v. 

Febris Hungarica sive castrensis, Juncker, 74. et 
plurium auctorum. | 

Yebris castrensis Gallorum in Bohemia, ann. 1742, 
Scrinct. Diss. apud ffaller. tom. v. , 

Febris petechialis, Senrert. |. iv. cap. 13. trver. 
prax. I. xvil. sect. i. cap. 1. Hoffm. ii. p. 84. 
Juncker, 73. Huxrham on fevers, chap. 8. Lud- 
wie. Inst. med. clin. N° 146. Schretber von er- 
kentness, und cur der Krank heiten, p. 126. 
Alonro, Diseases of military hospitals, p. 1. 

Febris catarrhalis maliena peteehizans, Juncker, 72. 
Hoffm. ii. 75. Eller de cogn. et cur. morb. 
sect. Vl. 

Febris que lenticulas, puneticula, aut peticulas 
vocaut, Fracastorius de morb. contag. hb. u. 
cap. 6. 

Febris peticularis Tridcnti, ann. 1591. Roborctus de 
febr. peticnl. 

Febris petechialis epidemica Colonia, ann. 1672. 
Dounckers, Idia fcbris petechialis. — 

Febris pctechialis epidemica Posonii, 1683, C. L’. 
Loew in App. ad A. N. C. vol. ni. 

Febris petechialis cpidemica Miutinz, 1692. 
mazzini. Const. Mutinensis, oper. p. 177. 

Febris maligna petechizans, ann. 1698. Loffi, i. 
p- 80. 7 

Febris petechialis Wratislavie, ann. 1699. Telwich, 
Ephem. Germ. D. DJ. A. VIE. ct VILT. obs. 
L222, phos 

Febris cpidemica Lipsiew, 1718. 
N. C, IIT. obs. 131. p. 296. 

Febris endemica et cpidemica Corcagiensis, ann. 
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diseases. 
Febris continua epidcmica Corcagiensis, an. 1719. 
et seq. Af. O’Connel, Obs. de morhis. 
Febris petechiahs epidemica Cremonie, 1734. Fal. 
carenghi Med. ration. sect. 3. 
Febris petechizans Pctropoli, 1735. 
Diss. apud Haller. tom. v. | 

Febris pctechialis, ann. 1740, 1741, in Hassia, 
Ritter. A. N. C. vol. vu. obs. 4. 

Yebris maligna petechialis Rintelli, 1741. urste- 
nau, A. N.C. vol. vi. obs. 5. 

Febris petechialis epidemica Silcsize, 1741, et seq, 
Bandhorst. Diss. apud Haller. tom. v. 

Febris petechialis epidemica Vienne, 1757. Hase- 
nohril. Hist. med. cap. 2. 

Febris petechialis cpidemica Lipsiz, 1757. Ludu- 
vig. Adversar, tom. 1. pars I. 

Febris petechialis epidemica variis Germaniz locis 
ab ann. 1755 ad 1761. Strack de morbo cum 
petechiis, 
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Description. 'This disease has been supposed to differ 


from the formcr in degree only; and there arc many 
circumstances which would lead us to conclude, that 
both frequently originate from a contagion precisely of 
the same nature. 
different seasons, and in different eircumstances, vari- 
ous degrees of malignity in smallpox. i 
instance of the disease depends on the introduction of 
a peculiar and specific contagion into the body, yet 
this contagion in particular epidemics evidently pose 
sesses peculiar malignancy. The same is probably the 
case with the typhoid fever: But whether this obser- 
vation be well founded or not, there cannot be a doubt 
that the typhus gravior or putrid fever is a disease 
of the most dangerous nature, as, besides the extreme 
debility of the nervous system, therc is a rapid ten- 
dency of the fluids to putrefaction, which sometimes 
cuts off the paticnt in a few days, nay, in the warm 
climates, in 12 or 14 hours; or if the paticnt recovers, 
he is for a long time, even in this country, in an ex- 
cceding weak statc, and requires many weeks to reco- 
ver his former health. 


In the same manner we see, during 


Though every 


The putrid fevers, according to Hnxham, make 


their attack with much more violence than the slow 
nervous ones; the rigors are sometimcs very great, 
though sometimes scarce felt; the heats much sharper 
and permanent ; yet, at first, sudden, transient, and res 
mittent : the pulse- more tense and hard, but cammon- 
ly quick and small; though sometimes slow, and seem- 
ingly regular for a time, and then fluttering and une- 
qual. The headach, nausea, and vomiting, are much 
more considcrable even from the beginning. 
times a severe fixcd pain is felt in one or both temples, 
or over one or both eycbrows; frequently in the bot- 
tom of the orbits of the eyes. 
very dull, heavy, sometimes yellowish, and very often 
a little inflamed. 
and more dead-coloured than usual. 
temporal arteries throb much, and a tinnitus aurium 8 
very troublesome : 
tid arteries frequently takes plaee in the advance of the 
fever, though the pulse at the wrist may be small, nay 
even slow: this is a certain sign of an impending deli- 


Sonic- 


The eycs always appear 


‘he countenance seems bloated, 
Commonly the 


a strong vibration also of the caro- 
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rium, and generally procecds from some considerable 
obstructions in the brain. 

The prostration of spirits, weakness, and faintness, 
are ofteu surprisingly great and sudden, though no in- 
ordinate evacuation happens; and this too sometimes 
when the pulse seems tolerably strong. The respira- 
tion is most commonly laborious, and interrupted with 
a kind of sighing or sobbing, and the breath is hot and 
offensive. 

Few or none of these fevers are without pain in the 
back and loins; always an universal weariness or sore- 
ness is felt, and often much pain in the limbs. Some- 
times a great heat, load, and pain, affect the pit of the 
stomach, with perpetual vomiting of porraceous or black 
bile, and a most troublesome singultus; the matter dis- 
charged is frequently of a very nauscous smell. The 
tongue, though only white at the beginning, grows 
daily more dark and dry; sometimes of a shining livid 
colour, with a kind of dark bubble at top; sometimes 
exceeding black ; and so continues for many days to- 


gether; nor is the tinct to be got off many times for 
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flammation or mortification of the intestines. 


several days, even after a favourable crisis: at the height 
of the disease, it generally becomes very dry, stiff, and 
black, or of a dark pomegranate colour. Hence the 
ag is very inarticulate, and scarce intelligible. The 
thirst in the increase of the fever is commonly very 
great, sometimes unquenchable; and yet no kind of 
drink pleases, but all seem bitter and mawkish; at 
other times, however, no thirst is complained of, 
though the mouth and tongue are excecdingly foul 
and dry; this is always a dangerous symptom, and 
ends ina frenzy or coma. The lips and teeth, espe- 


cially near the height, are covered with a very black ° 


tenacious sordes. At the commencement of the fever, the 
urine is often crude, pale, and vapid, but grows much 
higher coloured in the advance, and frequently resembles 
a strong lixivium, or citrine urine, tinged with a small 


quantity of blood:, it is without the least sediment or’ 


cloud, and so coritinues for many days together: by 
degrees it grows darker, like dead strong high-colour- 
ed beer, and smells very rank and offensive. In pe- 
techial fevers, the urine has often been seen almost 


_ black and very feted. The stools, especially near the 


height, or in the decline of the fever, are for the most 


part intolerably fetid, green, livid, or black, frequent- 


ly with severe gripes and blood. When they are more 
yellow or brown, the less is the danger; bnt the high- 
est when they run off insensibly, whatever their colour 


May be. It is likewise a very bad symptom when the 


belly continues tense, swollen, and hard, after profuse 
stools ; for this is generally the consequence of an in- 
A gentle 


diarrhoea is often very beneficial, and sometimes secms 


‘to be the only way which nature takes to carry off the 
‘morbific matter. 


Sometimes black, livid, dun, or greenish spots appear 
on different parts of the skin, particularly on the breast, 


Which always indicate a high degree of maligmty ; but 


the more florid ‘the spots are, the less danger is to be 
feared. It is also a good sign when the black or violet 
petechie become of a brighter colour. The large, 
black, or livid spots, are almost always attended: with 


‘Profuse hemorrhagics ; and the small, dusky, brown 
‘spots, like freckles, are 


not much less dengerous than 
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the livid or black; though they are seldom accom- 
pamed with fluxes of blood : excessively profuse, cold, 
clammy sweats are often concomitant, by which also 
they sometimes vanish, though without any advantage 
to the patient. The eruption of the petechize is uncer- 
tain ; sometimes they appear on the fourth or fifth 
day, though sometimes not till the eleventh, or even 
later. The vrdbices, or large dark blue or greenish 
marks, seldom appear till very uear the fatal period. 
Frequently also we meet with an efflorescence like the 
measles in malignant fevers, but of a much more dull 
and livid hue; in which the skin, especially on the 
breast, appears as it were marbled or variegated. This 
in general is an ill symptom, and is often attended with 
fatal consequences. 

Sometimes about the 11th or 14th day, on the oc- 
currence of profuse sweats, the petechize disappear, and 
vast quantities of white miliary pustules break out. 
This is seldom found of any considerable advantage ; 
but an itching, smarting, red rash, commonly gives 
great relief; and so do the large, fretting, watery 
bladders, which many times rise upon the back, breast, 
shoulders, &c. A scabby eruption likewise about the 
lips and nose is one of the salutary symptoms; and 
the more hot and angry it is, so much the better. But 
of much more uncertain and dangerous event are the 
brown-coloured aphthz; nor are those that are ex- 
ceeding white and thick, like lard, of a very promising 
aspect. They are soon succeeded by great difficulty 
of swallowing, pain and ulceration of the fauces, 
cesophagus, &c. and with an incessant singultus: the 
whole prime vie become at last allected ; a bloody 
dysentery comes on, followed by a sphacelation of the 
intestines ; as is evident from the black, samious, and 
bloody stools, extremely fetid and infectious. Vibices, 
or large black and bluish marks resembling bruises, 
are frequently seen towards the close of the fever; 
and, when attended with hvidity and coldness of the 
extremities, are certain tokens of approaching death. 
In some cases, the blackness has been known to reach 
almost to the elbows, and the hands have been dead- 
cold for a day or two before the death of the patient. 

Such are the general appearances of the putrid ma- 
lignant fever in this country, among those who enjoy 
a free air, and are not crowded together, or exposed 
to the causes of infection: but in jails, hospitals, or 
other places where the sick are crowded, and in some 
measure deprived of the benefit of the free air, the 
symptoms are, if possible, more terrible. Sir John 
Pringle, who had many opportunities of observing it, 
tells us, that the jail or hospital fever, in the begin- 
ning, is not easy to be distinguished from a common 
fever. The first symptoms arc slight interchanges of 
heat and cold, a trembling of the hands, sometimes a 
sense of numbness in the arms, weakness of the limbs, 
loss of appetite ; and the disorder increasing towards 
night, the body grows hot, the sleep 1s interrupted, 
and not sfreubhings With these symptoms, for the 
most part, there is some pain or confusion in the head ; 
the pulse at first is a little quicker than natural, and 
the patients find themselves too much indisposed to go 
about business, though too well to be wholly confined. 


When the fever advances, the above-mentioned symp- 


toms are in a higher degree; and in particular the 
im patient 


274 


MEDICINE. 


Febres. patient complains of a lassitude, nausea, pains in his 


Lome back, a more constant pain and confusion in hus 


head, 
attended with an uncommon dejection of spirits. £t 
this time the pulse is never sunk, but beats quick, and 
ofien varies in the same day both as to strength and 
fulness. It is little aflected by bleeding, if a moderate 
quantity of blood be taken away; but if the evacuation 
be large, and especially if it be repeated, to answer a 
false indication of inflammation, the pulse, increasing 
in frequeacy, is apt to sink in foree, and often irre- 
coverably, whilst the patient becomes delirious. But 
we must observe, that, in every case, independent of 
evacuations, the pulse sooner or later sinks, and then 
gives certain evidence of the nature of the disease. The 
appearance of the blood is various; for though it be 
commonly little altered, yet sometimes it will be sizy, 
not only on the first attack, but after the fever 1s form- 
ed. ‘The worst appearance is when the crassamentum 
is dissolved 5 though this does not happen till the ad- 


vanced state of the fever: indecd this seems not easy | 


to be ascertained, as blood has been so seldom taken 
away at that time. The urine is also various. Some- 
times it is of a reddish or flame colour, which it preserves 
a long time ; but it is oftener pale, and changes from 
time to time in colour as well as crudity, being some- 
times clear, sometimes clouded: towards the end, upon 
a favourable crisis, it becomes thick, but does not al- 
ways deposit a sediment. If the sick le warm, and 
have had no preceding flux, the belly is gencrally 
bound; but when they lie cold, as they often do im 
field-hospitals, the pores of the skin being shut, a di- 
arrlivea is a common symptom, but is not critical. In 
the worst eascs, a flux appears in the last stage 5 then 
the stools are involuntary, colliquative, ichorous, or 
bloody, and have a cadaverous smell ; the effects of a 
mortification of the bowels, and the sign of approach- 
ing death. When the hospitals are filled with dysen- 


teric patients, some of the nurses will be infected with 


the flux only, and others with this fever, ending in 
these bloody and gangrenous stools. 

In the beginning the heat is moderate ; and even in 
the advanced state, on first teuehing the skin, it seems 
inconsiderable: but upon feeling the pulsc for some 
time, we are sensible of an uncommon heat (the ca- 
lor mordicans, as it has been called), leaving an un- 
pleasant sensation on the fingers for a few minutes. 
A day or two before death, if care be not taken, the 
extremities become cold, and the pulse is then hardly 
to be felt. The skin is generally dry and parched ; 
though sometimes there are longer or shorter sweats, 
especially im the beginning. Such as are produced by 
medicine are of no use, except on the first attack, at 
which time they will often remove tlc fever; and na- 
tural sweats are never critical till the distempcr begins 
to decline. These last are rarely profuse, but gentle, 
continued, and cqually diflused over the body: some- 
times the disease will terminate by an almost impercep- 
tible moisture of the skin; the sweats are usually fetid, 
and offensive even to the patient himself. 

The tongue is commonly dry; and, without constant 
care of the nurse, becomes hard and brown, with deep 
chops: but this symptom is common to most fevers. 
At other times, though rarely, the tongue is soft and 
moist to the last, but with a mixture of a greenish or 
yellowish colour, The thirst is sometimes great, but 


4 


‘is so cordial or so acceptable as wine. 


more frequently moderate. In the advanced state, the 
breath is offensive, and a blackish furring gathers about 
the roots of the tecth. 

Some are never delirious, but all lic under a stupor 
or confusion ; few retain their senses till death : many 
lose them early, and from two causes; cither from im- 
moderate blecding, or the premature use of warm and 
spirituous medicines. ‘They rarely sleep 5 and, unless 
delirious, have more of a dejected and thoughtful look 
than what is commonly seen in other fevers. ‘The face 
is late in acquiring either a ghastly or a very morbid 
appearance 3 yet the eycs are always muday, and ge- 
nerally the white is of a reddish cast as if inflamed. 
The confusion of head commonly rises to a dehrium, 
especially at night ; but, unless by an unscasonable hot 
regimen, it seldom turns to rage, or to those high 
flights of imagination common in other fevers. When 
the delirium comes to that height, the face is flushed, 
the eyes red, the voice is quick, and the patient struggles 
to gct up. But when that symptom is owmg, to large 
evacuations, or only to the advanced state of the dis- 
ease, the face appears meagre; the eye-lids in slumbers 
are only half shut ; and the voice, which is commonly 
low and slow, sinks to a degree scarce to be heard. 
Irom the beginning there is gencrally a great dejee- 
tion and failure of strength. A tremor of the hands 1s 
more common than a starting of the tendons ; and if the 
subsultus occurs, it is in a lesser degree than in many 
other fevers. In cvery stage of the disease, as the pulse 
sinks, the delirium and tremors increase 3 and in pro- 
portion as the pulse rises, the head and spirits are re- 
lieved. Sometimes in the beginning, but for the most 
part in the advanced state, the patient grows dull of 
hearing, and at last almost deat. When thp fever ts 
protracted, with a slow and low voice, the sicR\have a 
particular craving for something cordial, and nothing 
They long for 
no food, yet willingly take a little panada if wine be 
added. But such as are delirious, with a quick voice, 
wild looks, a subsultus tendinum, or violent actions, 
though their pulse be sunk, yet bear neither hot medi- 
cines, wine, nor the common cordials. 

Vomiting, and complaints of a load and sickness at 
stomach, though usual symptoms, are not essential to 
the disease; nor are plcuritic stitches, difficulty in 
breathing, or flying pains, to be referred so much to 
it as to the constitution of the patient, or to a preced- 
ing cold. 

A petechial eflloresccuce is a frequent, though not 
an inseparable, attcndant of this fever. It sometimes 
appears of a brighter or paler red, at other times of a 
livid colour, but never rises above the skin. ‘The spots 
are small ; but generally so confluent, that at a little di- 
stance the skin appears only somewhat redder than or- 
dinary, as if the colour was uniform ; but upon a nearer 
inspection interstices are seen. For thc most part this 
cruption is so little conspicuous, that unless it be look- 
ed for attentively, it may escape notice. The spots ap- 
pear thiekest on the baek and breast, less on the legs 
and arms, and Sir John Pringle never remembers to have 
seen any on the face. As to the time of their appear- 
ance, he agrees entirely with Dr Huxham. ‘These 
spots are never critical, nor arc they reckoned among 
the mortal symptoms; but only concur with other 
signs to ascertain the nature of the disease. The noe 
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jes, they approach to purple, the more they are to he 
| ——/ dreaded. 
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| upon one side. The head being opened, an abscess as Typhus. 
In a few cases, instead of spots, purple large as an egg was found in the substance of the fore-e —<“<—~ 


streaks and blotches were obscrved. Sometimes the 
petechize did not appear till after death; and there was 
one case in which, after bleeding, the petechia were 
seen only on the arm below the ligature, and nowhere 
else on the skin. 

The hospital fever, though accounted one of the con- 
tinued kind, yet has generally some exacerbations at 
night, with a remission and often partial sweats in the 
day; and after a long contmuance it is apt to change 
into a hectic, or an intermitting form. The length of 
the disease 1s uncertain. Sometimes it was terminated, 
eithcr in death or recovery, in seven days after the pa- 
tient took to his bed: but in the hospitals it generally 
eontinued from 14 to 20, and some died or recovered 
after four weeks. ['rom the time of the sinking of the 
pulse until death or a favourable crisis, there is perhaps 
less change to be seen from day to day in this than in 
most other fevers. When its course is long, it some- 
times terminates in suppurations of the parotid or axil- 
lary glands; and when these do not appear, it is pro- 
bable that the fever is kept up by the formation of some 
internal abscess. ‘The parotid glands themselves do not 
suppurate, but only some of the lymphatic glands that 
lie over them. Sir John Pringle observed one instance 
of a swelling of this kind on both sides, withont any 
previous indisposition, when the person, uot suspecting 
the eause, and applying discutient cataplasms, was, upon 
the tumour subsiding, seized with the hospital-fever. 
Many patients after the crisis of this fever complain of 
a pain in the limbs and want of rest; and almost all of 
them mention great weakness, confusion in their head, 
vertigo, and a noise in their ears. | 

Ten of the bodies of those who died of this distem- 
per in Eloughton’s regiment were opened. In some, 
all the cavities were examined; in others, only the 
brain and the bowels. In some of them, the brain ap- 
peared tobe suppurated. The first of this kind Sir John 
Pringle met with at Ghent ; but the man being brought 
into the hospital from the barracks no earlier than two 
days hefore he died, he could only conjecture from the 
symptoms and the imperfect accounts he had of him, 
that his death was owing to a fever of this kind, after 
lingering near a month in it. About three ounces of 
purulent matter were found in the ventricles of the 
brain, and the whole cortical and medullary substance 
was uncommonly flaccid and tender; nay, some of 
the same kind of matter was found in the substance of 
the upper part of the cerebellum: yet this person, with 
some stupor and deafness, had his senses till the night 
beforc he died; so far, at least, that he answered di- 
Stinctly wlicn roused and spoken to; but about that 
time the muscles of his face began to be convulsed. Of 
two other instances of men who undoubtedly died of 
this fever, in one the cerebrum was suppurated, in the 
other the cerebellum. In the former casc, the patient 
Was under a stupor, with deafness from the beginning ; 
but was never delirious, nor altogether insensible. His 
pulse sunk early; and about ten days before his death 
his head began to swell, and continned very large till 
within two days before he died, when it subsided a little. 
For several days before his end, he would taste nothing 
but cold water, and during his illness he Jay constantly 


part of the right hemisphere of the brain, full of thin 
matter like whey. At that time five more, ill of the 
same fever, had the like swelling of their heads, but 
recovered. In the other case, the abscess in the cere- 
bellum was about the size of a smal! pigeon’s erg, antl 
contained also a thin ichorous matter; nor had this 
patient ever been so thoroughly insensible as not to an- 
swer reasonably when spoken to. ‘Tro days before lre 
died his urine turned pale. . 

These suppurations, however, were not constant 5 for 
another who diced about the same time, and had been 
ill about the same number of days with the like symp- 
toms, the pale water excepted, had no abscess either in 
the brain or cerebellum. Two were opened afterwards, 
in whom the cortical substance of the brain had an in- 
flammatory appearance, but no suppuration. In one of 
them the large intestines were corrupted; that man 
went off with a looseness ; and just before he died, an 
ichorous matter was discharged from his nose. In the 
military hospital at Ipswich, one who unex pectedly died 
of this fever after having been seemingly in a fair way 
of recovery, had no suppuration in his brain; bnt in 
another, who died after an abscess in both orbits, the 
brain was found flaccid, and about tw ounces of a thin 
scrum in the ventricles. 

Causes of, and persons subject to, this disorder. The 
cause of this fever, as well as that of the slow nervous 
fever, is an infection or contagion from some discased 
animal-body, or from corrupted vegetables ; and there- 
fore is very little, if at all, different from those pesti- 
lential disorders which have arisen after battles, where 
great numbers of dead bodies were allowed to lie above 
ground, and infect the air with their cfluvia. This is 
confirmed by an observation of Forestus, who was eye- 
witness to a distemper of this kind (which indeed he 
calls a plagze) owing to the same cause, attended with 
bubocs and a high degree of contagion. The same au- 
thor also gives an account of a malignant fever breaking 
out at Egmont in North-Holland, occasioned by the rot- 
ting of a whale which had been left on the shore. We 
have a like observation of a fever affecting the crew of 
a French ship, by the putrefaction of some cattle which 
they had killed on the island of Nevis in the West In- 
dies. ‘These men were seized with a pain in their head 
and loins, great weakness, and a disorder of the stomach, 
accompanied with fever. Some had carbuncles; and 
on others purple spots appeared after death. 

Galen assigns two causes for pestilential fevers: 1.The 
great heat of the weather, when the humours happen to 
be in a more putrescent state than usual. 2. A putrid 
state of the air, arising either from a multitude of dead 
bodies left unburied, as after a battle, or from the eva- 
poration of corrupted lakes and marshes. | 

One of the most remarkable diseases incident to an 
army is related by Diodorus, as breaking out among 
the Carthaginians at the siege of Syracuse. ‘That au- 
thor not only relates some of its most distinguishing 
symptoms, but reasons well about its cause. He ob- 
serves, that pains in the back and eruptions (@Avsxresveer) 
were common; that some had bloody stools; that 
others were scized with a delirium, so as to run about 
and beat all that came in their way; that the physi- 
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cians knew no cure; and that it was the more fatal as 
4 


L——y—=— the sick were abandoned by every body on account of 


the contagion. As to the cause, the author takes no- 
tice of the multitude of people confined within a nar- 
row compass; of the situation of the camp in low 
and wet ground; of the scorching heats in the middle 
of the day, succeeled by the cold and damp air from 
the marshes in the night time; to these he adds, the 
putrid steams arising from the marshes, and after- 
wards from the bodies of those who lay unburied.— 
This distemper seems to have been a compound of the 
marsh and pestilential fever. 
Forestus remarks, that, from the putrefaction of 
the water only, the city of Delft, where he practised, 
was scarce ten years together free from the plague or 
some pestilential distemper. He adds, that the ma- 
eistrates, upon his representation of the cause, erect- 
ed a wind-mill for moving and refreshmg the water. 
At that time Holland was much more subject to mun- 
dations and the stagnation of water than at present. 
In 1694, a fever broke out at Rochfort in France, 
which, on account of the uncommon symptoms and 


great mortality, was at first believed to be the plague. 


But M. Chirac, who was sent by the court to inquire 
into its nature, found the cause to arise from some 
marshes that had been made hy an inundation of the 


sea; and observed, that the corrupted steams, whieh 


smelled like gun-powder, were carried to the town by 
the wind, which had long blown from that quarter. 
About two thirds of those who were taken ill died. 
In such as were opened, the brain was found cither in- 
flamed or loaded with blood; the fibres of the body 
were uncommonly tender ; and the bowels had either 
suppurated or were mortified. 

It is needless to mention more stances of pestilen- 
tial fevers being brought on by the steams of corrupt- 
ed substances, whether animal or vegetable. In ge- 
neral it may be remarked, that the putrefaction of 
these substanees in a dry air is more apt to bring on a 
fever of the continucd form; but in a moist air has 
a greater tendency to produce remitting fevers. But 
it must also be observed, that, even in cases where the 
most malignant fevers prevail, all persons are not 
equally disposed to reccive the infection, though equally 
exposed to it with others. Some, through mere vigour 
of body and mind, cannot be infected with the most 
contagious diseases; while, on the other hand, those 
whose bodies are debilitated by a former diseasc, by 
study, low diet, or want, or those who have laboured 
under any of the depressing passions of the mind for 
some time, seldom or never escape. Men, therefore, 
who have been weakened by accidents (as those who 
have undcrgone a mercurial salivation) are very apt to 
fall into this distemper. ‘Those who are taken into 
crowded hospitals, ill of the smalipox, however good 
the sort may be, fall readily into this fever, and run a 
greater risk of dying of it than others. ‘The second 
fever is attended with douhle danger, seeing the patient 
has bcen so much weakened by the first. A sure sign 
of the corruption of the air in an hospital is when many 
of the nurses fall sick. 

Prognosis. In these fevers we cannot draw a prog- 
nostic from any symptom hy itself; and perhaps all of 
them together arc morc fallible than in ethers. Ge- 


nerally the following are good: To have little deli- 
rium; the strength little impaired ; turbid urine in the 
decline of the disease ; and at that time a gentle sweat 
or moisture diffused over the body, or even the skin 
soft and the tongue moist; or to have some loose stools 
suceecded by a diaphoresis ; the pulse to rise by wine 
or cordials, with an abatement of the stupor, tremor, 
and other aflections of the brain. Deafness is rather 
a good sign. A sediment in the urine, without other 
changes for the better, is no sure sign of recovery ; and 
some have recovered 1n whosc urme there was no sedi- 
ment.—The bad signs are, a subsultus tendinum; the 
eyes much inflamed and staring ;. the speech quick, and 
the sound of the voice altered; a high delirium; per- 


petual watchfulness ; constant sickness at the stomach, 


and vomitings ; frequent steols, with a sinking pulse, 
and the disorder of the head increased; coldness of the 
extremities, and a tremulous motion of the tongue. 
It is observed to be among the worst signs when the 
patient complains of blindness ; when he swallows with 
difficulty, or cannot put out his tongue when desired 
to do it; when he can lie on Ins back only, and pulls 
up his knees; or when insensible he endeavours to 
uncover Ins breast, or makes frequent attempts to get 
out of bed without assigning any reasen. 
of these are added ichorous, cadaverous, and involun- 
tary stools, it is a sign of a mortification of the bowels 
and approaching death. It will not secm strange to 
find most of these prognosties common to the advanced 
state of other fevers, when we consider, that from 
whatever cause fevers begin, by a long continuance 


the humours are corrupted, and the brain and nerves: 


alfected much in the samc manner as in those which 
arisc from infection. 

Prevention and cure. As distempers of the putrid 
kind never arise without an infection received from 
some quarter or other, the method of prevention must 
evidently be reduced to two general heads. 1. To 
avoid receiving the infection into the body; and, 2. To 
put the body in such a situation as may enable it to 
resist the infection when received. On both these me- 
thods scarce any writer hath equalled Dr Lind of Has- 
lar, whose opinions and directions therefore we shall 
give pretty fully. 

As putrid diseases are very common and violent in 
the hot countries, it is very necessary for Europeans 
who visit thesc climates to be well informed, in the frst 
place, of the signs of an unhealthy country, that they 
may be upon thei guard as soon as they enter any fo- 
reign region. ‘These signs arc by this author enume- 
rated as follows. 

1. A sudden and great alteration in the air, at sun- 
set, from intolerable heat to a chilling cold. This is 
perceived as soon as the sun is down, and is for the most 
part accompanied with a very heavy dew: it shows an 
unhealthy swampy soil, the nature of which is such 
that ne sooner the sun-beams are withdrawn, than the 
vapours emitted from it render the air damp, raw, and 
chilling, in the most sultry climates; so that even un- 
der the equator, in some unhealthy places, the night- 
air is very cold to an European constitution. 

2. Thick noisome fogs, chiefly after sunset, arising 
from the valleys, and particulirly from the mud, shme, 
or other impurities. In hot countries, the smell of 
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these fogs may be compared to that of a new-cleaned 
ditch. Diseases, theretore, arising from this cause, ge- 
nerally take place in the night, or before sunrising. 

3. Numcrous swarms of flies, gnats, and other in- 
sects which attend stagnated air and unhealthy places 
covered with wood. 

4. When all butchers meat soon corrupts, and in a 
few hours becomes full of maggots; when metals are 
quickly corroded on being exposed to the air; and 
when a corpse becomes intolcrably offensive in less than 
six hours; these are proofs of a close, hot, and un- 
wholesome country. And in such places, during ex- 
cessive heats and great calms, it is not altoycther un- 
common for Europeans, especially such as are of a 
gross habit of body, to be seized at once with the most 
alarming and fatal symptoms of what is called the ye- 
fow-fever, without even any previous complaint of sick- 
ness or othcr symptoms of the diseasc. There has first 
been perceived an uneasy itching sensation, commonly 
in the legs; and upon pulling down the stockings, 
streams of thin dissolved blood followed, a ghastly yel- 


low colour quickly diffused itself over the whole body, 


and the patient has been carried. off in less than forty- 
eight hours. : 

5. A sort of sandy soil, commonly a: small, loose, 
white sand, as that at Pensacola, Whydah, and the 
island of Bonavista, which is found by expcrience to 
be injurious to health. The pestiferous vapour ari- 
sing, during the summer mouths and in the heat of 
the day, from such a sandy soil, is best characterized 
by its cffccts in the extensive deserts of Asia and Africa. 
It there constitutes what is called the Samzel-wind ; a 
blast which, in the parched desert, proves instantly 
fatal both to man and beast ; but when it passes over a 
soil well covered with grass and vegetables, has its 
elects greatly mitigated; it is, however, even then, 


productive of sickness: thus the southerly winds, while. 


they blow from the deserts of Libya during the sum- 
mer, at Algiers, Tunis, and Tripoli, produce an un- 
healthy season; and at Madras the winds, which, in 
the months of April and May, pass over a large tract 
of sand, are always hot, disagrecable, and unwhole- 
some. 

During these land-winds, sudden gusts of a more 
hot and suffocating nature are oftcn observed to come 
from these sands once or twice, or even more frequent- 
ly, ina day, which scem to be this vapour in a purer 
form. These gusts pass very quickly, and affect per- 
Sons who happen to stand with their faces towards 
them in the same manner as the hot air which issues 
from a burning furnace, or from a heated oven, and 
obliges them immediatcly to turn away from it in or- 
der to recover breath. ‘The effect of this hot suffoca- 
ting blast or vapour on the human hody, even when 
mitigated by passing through a moist atmosphere, is. 
the same as that of intense cold; it shuts up every porc 
of the skin, and entirely stops: the perspiration of such 
a3 are exposed toit. ‘These blasts come only in the day- 
time, and always from the deserts. Water is the only 
known corrector or antidote against them: lence, 
coarse thick cloths, kept constantly wet, and hung up 
at the windows or doors, greatly mitigate their violence. 
A house so built as to have no windows or doors to- 
wards the deserts, is an excellent protection against 
their pernicious effects. The hot land-winds constantly 
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blow at Madras and other places on the coast of Coro- 
mandel, at that season, from midnight till noon; the 
sea-breczes then begin, which relieve the difficulty in 
breathing, and the obstructed perspiration, which the 
formcr occasioned. 

That the heat of these land-winds, as also of the 
sudden gusts which accompany them, proceeds from 
large tracts of sand heated by the sun, is evident from 
the increased heat and suffocating quality of those 
winds, in proportion as the day advances, and as the 
heat of the season is inercased. The Opposite winds, 
blowing from each side of the Balagate mountains, 
are a further proof of this. These mountains run- 
ning from north to south, divide the Hither Pen- 
insula of India into two equal parts, and separate what 
is called the Afa/abar from the Coromandel coast. To 
the former they are very near, but at a great distance 
from the latter. ‘The winds blowing from those hills 
are on the Malabar coast always remarkably cool; 
but on the coast of Coromandel, in the months of 
April, May, June, and July, are extremely hot and 
suffocating, as they pass over a large tract of intcr- 
mediate sand, heated during those months by an al- 
most vertical sun. Hence the Malabar coast is always 
covered with an agreeable verdure ; whercas the Co- 
romandel coast, during the continuance. of these hot 
winds, scems a barren wilderness, nothing appcaring 
green cxecpt the trees.. On the contrary, the winds 
that pass over these sands, after being wet with the 
rains, are the coldest which blow at Madras. Bottles 
of liquor inclosed in bags of coarse cloth, kept con- 
stantly wet, and suspended in the shade, where those 
hot winds may have access to them, become as cold as 
if they had been immersed in a solution of nitre; an 
cffect owing undoubtedly to the constant evaporation of 
water from the surface. 

It is an observation of the natives on the coast of 
Coromandel, which is confirmed by the experience of 
many [uropeans, that the louger the hot land-winds 
blow, the healthier are the cnsuing months; these 
winds, as they express it, purifying the air. Are not 
the winds therefore the causc why the air on the coast 
of Coromandel, except dnring their continuance, is 
morc healthy than in other parts of India where these 
winds do not blow? Does not this also suggest a very 
probable reason, why the plague in Egypt generally 
ceases in the beginning of June; the periodical hot 
winds which come froia the deserts of Nubia and Ethi- 
opia having then rendered the air of Egypt pure and 
wholesome ? Many have ascribed that eilect to the 
north winds; as the plague not only ceases when they 
blow, but all infected goods, household-furniture, and 
wearing apparel, are then said to become entirely free 
from the eontagion: thesc, however, cannot be the 
cause, as the most destructive plague is abated m its 
violence, if not wholly eradicated, before thcy set in. 
With equal propricty we may reject the opimon that 
the overflowing of the Nile is productive of that salu- 
tary effect, as the plague gencrally ceases before the in- 
crease of that river is perceptible. 

Thus the plaguc, the greatest calamity which can 
afflict mankind, scems to be destroyed by those hot 
winds, which are otherwise so pernicious to animal 
and vegetable life. And although, during the conti- 
nuance of these winds, the most fruitful fields i 
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Febres. the aspect of a parehed desert, yet no sooner the rains Burying the dead in swampy countries is another Typhy 


L—-=—! fall, but vegetation is restored, the plants revive, and a 


beautiful verdure is again spread over the face of the 
country. aay 

Having thus given an account of the signs of an un- 
healthy country, Dr Lind next proceeds to mention 
such entployments as are particularly dangerous to Eu- 
ropeans on their first arrival. One of these 1s the cut- 
ing down of trees, shrubs, &c. or clearing the ground, 
2s it is called. Of the unhealthiness of this employ- 
ment he gives two instances. At the conclusion of the 
late peace, the captain of a ship of war went on shore 
at the island of Dominica, with 12 of his men, to cut 
down the wood, and to clear a piece of ground which 
he intended to have purchased: but, in a few days, 
sickness obliged him to desist from this dangerous 
work ; the captain and 11 of his men being seized 
with violent fevers, which terminated in obstinate im- 
termittents, and of which several died. The survivors 
-suffered so much in their constitutions, that, even after 
they came to England, the return of an east-wind was 
apt to bring ona violent fit of the ague. The Lud- 
low-Castle, a ship of war of 4o guns, in a voyage to 
the eoast of Guinea, also lost 25 of her men at Sierra 
‘Leona, who were employed in cutting down wood fer 
the ship. ‘This is an oceupation which has often pro- 
ved destructive to Europeans in those climates, and in 
which they ought never to be employed, especially du- 
ring the rainy season ; there being numbcrless instances 
of white persons, when cutting down the woods at that 
season, who have been taken ill in the morning, and 
dead before night. 

Another evil, less known, and less suspected, but 
no less dangerous, 1s the sending Europeans in open 
-hoats after sunsct, where the soil is swampy, or wherc 
there are great night-fogs. The single duty alonc of 
fetching fresh-killed butchers meat at night for the use 
of our ships companies in the East and West Indies, 
has destroyed every year several thousand seamen. In 
those parts of the world, butehers meat must be brought 
on board at night immediately after it is killed, other- 
wise it will not be fit for use the next day 5 but a con- 
tract made with the natives to scnd it on board at that 
time, which might be donc for a trifling sum, would 
be the means of preserving many useful lives. During 
the sickly season at Batavia, a boat belonging to the 
Medway, which attended on shore every night, was 
three times suecessively manned, not one having survi- 
ved that service. They were all taken ill in the night, 
when on shore, or when returning on board ; so that 
at length the oflicers were obliged to employ none but 
the natives on that business. Great numbers of men 
have perished from being employed in this manner at 
Bengal, whcre the European ships often anchor in the 
most unhealthy spots of the river; and even when the 
great night-fogs arise, after the rainy season, the men 
are often obliged to perform such night-services in 
boats. Now since it is so dangerous for Europeans in 
unhealthy countries, particularly during a season of 
sickness, to be exposed in an open boat to the foggy 
night-air, it must appear that sending them unshel- 
tered, in open boats, far up rivers, in unhealthy 
southern climates, for the sake of wood, water, trade, 


or other purposes, must be attended with the most de- 
structive and fatal consequences, 


occupation which has proved fatal to many, and which > 
ought to be entrusted to negroes or the natives of the 
country. The eflluvia from the ground when newly 
opened, whether from graves or ditehes, are far more 
dangerous than from the same swampy soil when the 
surface is undisturbed ; nay, 1m some places, it has been 
found almost certain death for an European to dig 2 
grave, unless long seasoned to the country. In sucha 
place, the attendance of friends at funerals ought to be 
dispensed with. 

In all cases where it is practicable, the ships which 
visit these unhealthy countries should anchor at as great 
a distance as possible from shore ; or if obliged to an- 
chor near marshy grounds or swamps, especially during 
summer or in hot weather, and whcn the wind blows 
directly from thence, the gun-ports which would ad. 
mit the noxious land-breeze ought to be kept shut, 
cspecially at night. Or if the ship rides with her head 
to the wind, a thick sail ought to be put upon the 
fore-mast, along which the smoke from the fire-place 
might be made constantly to play and ascend. If the 
sail should occasion a little smoke between decks, this 
inconvenience will be sufliciently compensated by its 
keeping off the direct stream of the swampy shore efilu- 
via; which now beg obliged to form a curve before 
they reach the more distant parts of the vessel, must 
needs be greatly diverted and scattered. 

The best preservative against the mischievous im- 
pressions of a putrid fog, or of a marshy exhalation, 
is a close, sheltercd, and covered place; such as the 
lowcr apartments in a ship, or a house in which there 
are no doors or windows facing the swamps. If in 
such places a fire be kept either at the doors and other. 
inlets to a house, or in the chambers, as is practised 
in some unhealthy countries during the rainy or foggy 
season, it will prove an excellent and effectual protec- 

“tion against the injuries of a bad air. On board of 
ships also fires may be madc at the hatchways ; and of 
the good efiects of this we have the following exam- 
ple. When the Edgar, a ship of war of 60 guns, was 
upon the coast of Guinea in the year 1768, her men 
vere very sickly, and many of them dicd: however it 
was observed, that in a sloop of war, which was con- 
stantly in company with her, few werc taken ill, and 
not one died during the whole voyage. This could be 
ascribed to no ether cause, but that in the sloop the 
fire-place for cooking victuals was on the same level 
with the deck where the men lay; and every morning 
when the fire was lighted, cspecially when there was 
but little wind, the smoke from the cook-room spread 
itsclf all over the ship, and particularly over those parts 
where the men lay; but from the construction of the 
fire-place of the Edgar, no smoke from it ever came 
between her decks. 

Persons on board any ship whatever, are much more 
safe, and their situation is much preferable to that of 
those who make distant inland cxenrsions in small 
boats upon the rivers, and who are for the most part 
ignorant of the eause of those maladies which destroy 
them. The intolerable heat at noon often obliges 
such persons to go in a manner half naked; while a 
free and plentiful perspiration issues from every pores 
A near approach to putrid swamps at this time is apt 
to produce an immediate sickness, vomiting, am 

afterwards 


Practic 


J tice. MEDICINE. 


. afterwards a low nervous or malignant fever. If 
4—/ they liappen to pass them at night, or lie near them 
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night, but also, by occasioning more smoke than heat, Typhus. 
renders the damp trom the earth less noxious; of which —~——~ 


jn an open boat, the ai from those swamps is per- 
ceived to be quite chill and cold; in so much that 
warm thick clothing becomes absolutely requisite to 
guard the body against the impressions of so great an 
alteration in the air, and against its cold and incle- 
ment quality: for the effects of it then, even on the 
most healthy and vigorous constitution, is frequently a 
chilling cold fit of an ague, terminating in a fever 
with delirium, bilious vomitings, and purging, or even 
death itself. 

Where such exposure becomes unavoidable, the only 
method is todefend the body as much as possible against 
the pernicious miasmata with which the air abounds.— 
All those who are employed in cutting down woods, or 
in other laborious and dangerous services in hot climates, 
during the heat of the day, ought to have their heads 
covered with a bladder dipt in vinegar, and to wash 
their mouths often with the same liquor; never to swal- 
low their spittle, but rather to chew a httle rhubarb or 
some other bitter, and spit it ont frequently ; to stop 
their nostrils with a small bit of hnen or tow dipped in 
camphorated vincgar ; and to infuse some Peruvian bark, 
garlic, and rhubarb, in brandy, of which a dram is to 
be taken, cither by itsclf or diluted with water, morning 
and evening. 

In the evening before sunset they should leave cff 
work, and not return to their labour in the morning 
till the sun has dispersed the unwholesome dews and 
vapours. Those who must of necessity remain on shore, 
and sleep in dangerous places, sliould take care not to 
sleep upon the ground exposed to the dews, but in 
hammocks in a close tent, standing upon a dry sand, 
gravel, or chalk, near the sea shore, and where there is 
no subterrancous water for at least four feet below the 
surface of the ground. ‘The door of this tent should 
be made to open towards the sea; and the back part 


Dr Lind gives the following remarkable instance. 
A Guinea ship being up one of tlic rivers for the sake 
of trade, it was found to be very dangerous to sleep 
on shore: without which their trade could not be so 
conveniently carricd on. First the captain, then the 
mate, and two or tliree of the scamen, were taken ill ; 
each of them tlie morning after they had lain on shore. 
By these accidents the men were greatly intimidated 
from lying ashore ; till the surgeon boldly offered to 
try the experiment on himself. Next morning when 
he waked, le found himself seized, as the rest, with a 
giddiness and pain in the head. He immediately 
acquainted one of the negroes with his condition, who 
carricd lim to his hut, and set him down in the smoke 
of it; when his shiverings and giddiness soon left lim. 
He then took a dram of the bark bitter; and found 
lumself greatly relieved, especially by breathing some 
time in the smoke.—Thus instructed by the negro, he 
ordered a large fire to dry the hut he slept im; and 
afterwards had every night a small fre sufficient to 
raise a gentle smoke without occasioning a troublesome 
heat : and by this means he and several others, using 
the same precautions, slept many nights on shore with- 
out any inconvenience. 

¥ire and smoke indeed arc found to Le ccrtain cor- 
rectors, or rather destroyers, of infection 1n all cases, 
whether arising from the noxious cflluvia of marshes, 
or from the contagion of diseased bodies. Even those 
most extraordinary and fatal damps called harmattans, 
are unable to resist the salutary eflects of smoke. In. 
other cases, Dr Lind remarks, that, under some cir- 
cumstances, the source of an infection in a sick cham- 
her, or any other placc, may be removed or destroyed 
by accidental means, for which we cannot account, 
and which we often cannot ascertain. But it oftener 
happens, that it is very difficultly rootcd out; and. 


that exact cleanliness, with the bencfit of a pure air, , 
often proves insufficient to remove the cvil. Smoke,, 
however, has never been known to fail. It is not to. 
be doubted, that, excepting the true plague, there. 
has been an infection fully as pestilential and as mortal 
in some ships as in any other place whatever; yet. 
it has never been heard, that any ship, after having, 
been carefully smoked, did not immediatcly become 
healthy: and if afterwards they turned sickly, it was 
easy to trace that sickness from other infected ships, , 
jails, and the hike places. 

There are three methods practised for purifying. 
vessels after the men have been removed ont of them.. 
The first is by burning of tobacco. A quantity of 
tobacco is spread on several fires, made with such old 
pieces of rope as are called gunk. ‘These are dispersed | 
into different places of the ship, and their heat and. 
smoke afterwards closely confined below for a conside- 
rable time.—'The sccond method is by charcoal fires. 
strewed with brimstone. The heat and steam of these. 
burning materials must also be long and close shut up: 
but although this fume, propeily applied, has been. 
found by expericnce to. purify most eflectually tainted. 
apartments, ships, clotlies, &c. yet there are some kinds. 
of vermin which it will not destroy, particularly lice. 
The third method of purification is performed by the 
addition of arsenic to the materta!s of the second pro- 

| cess, 


of it, which receives the land breeze, must be well 
secured by double canvas, or covered with branches 
of trees. But in such circumstances, a hut, when it 
can be procured, is preferable to a tent, especially if 
it be well thatched, so as to prove a defence both 
against the execssive heat ef the sun by day, and the 
noxious dews which fall at night. Here the men may 
he enjoined to smoke tobacco. When the air is 
thick, moist, and chill, the earth being overspread 
with cold dew, a constant fire must be kept in and 
about the tent or hut, as the most cxcellent means of 
purifying such unwholesome air, and of preserving the 
health of those who either sleeping or waking are ex- 
posed to its influence. ‘The centinels who guard the 
Water-casks, ought likewise at such a time to have a 
fire burning near them. All old and forsaken liabi- 
tations, natural caves and grottos in the earth, whcre 
the men may he induced to take up their abode, must 
before their admission be perfectly dried and purified 
With sufficient fircs. Fire and smoke are undoubtedly 
the great purifiers of all tainted and unwholesome air, 
and the most excellent preservatives against its noxious 
influence. It is the custom of the negroes in Guinea, 
and also of some Indians (who both sleep for the most 
Part on the ground), to have a fire, preducing a little 
smoke, constantly burning in their huts where they 
fleep, This not only corrects the moisture of the 


280 


Febres. cess in the following manner. 


MEDICINE. 


After carefully stop- 


————/ ping up all the openings and cvery small crevice of the 


ship (as was also necessary in the preceding processes ), 
a number of iron pots, properly secured, are to be pla- 
ced in the hold, orlope, gun-deck, &e. ach of these 
is to contain a layer of charcoal at the bottom, then 
a layer of brimstone, and so alternately three or four 
layers of each, upon which the arsenic is to be sprink- 
led, and on the top of -it some oakum dipped in tar 1s 
to be laid to serve as a match. ‘The men, upon sct- 
ting fire to the oakum, must speedily leave the place, 
shutting close the hatchway by which they came up. 
From the known and experienced efficacy of these 
processes, it appears, that fire and smoke are powerful 
agents for annihilating infection ; and it may be presum- 
ed, cven the plague itself. This is in some mcasurc 
agreeable to what we learn from the ancient records of 
physic. But the preposterous use, or rather abuse, of 


fire on such occasions, has caused its effects to be dis- 


regarded by some, and to bc suspected of mischief by 
others. The modern practice of burning large fires in 
the open air, in the streets, and about the walls of 
towns infected with the plague or othcr contagion, 1s 
founded on principles groundless and erroneous ; and 
has therefore been found by experience not only unsuc- 


‘cessful, but hurtful. But though this must be allowed, 


it does not thence by any means follow, that when once 


a house has been infected, and the patients removed 


from it, tlic doors and windows at the same time being 


shut, that such fires will then prove hurtful ; or that, by 
‘this method of purification, all the sceds of contagion 


may not be effectually destroyed. Whenever, thercfore, 
persons die of a spotted fever, a malignant sore throat, 


the small pox, or any distemper found to be communica- 


ble from the sick to the sound, the corpse ought quickly 
after death to be renioved into anothcr room; that in 


“which the person died should be well aired, by having 


the windows opened, til] a charcoal firc be kindled, with 
some rolls of sulphur upon it; after which, both doors 


and windows should be kept sliut for a considerable time, 


not less than eight or ten hours, till the room be 
thoroughly smoked. In several ships, where there are 
the fairest opportunities of trying and judging things of 
this nature, the contagion of the small pox has been 
entirely stopped by wood-fires, sprinkled with brimstone, 
kept burning and closely confined in the infected place. 
In a word, a judicious and proper application of fire and 
smoke is a powerful agent for the destruction and utter 
extinction of the most malignant sources.of disease 5 and 
they are besides great ‘purifiers of all bad and tainted 
air. 

Next to the smoke of “wood for purifying a tainted 
air, that of gun-powder is to be esteemed the best ; and 
it has this further good property, that it is entircly in- 
offensive to thelungs. The cascarilla bark, when burn- 
ing, gives a most agreeable scent to the chamber of thie 
sick ; thus it is at least an elegant preservative, and may 
prevent bad smells from taking effect. The steam of 


-camphorated vinegar, warmed, is still more powerful for 


this purpose. But, besides correcting the ill quality 
of the air, and purifying the chamber, another good 


ellect is produced from such steams and smoke as are 


inoffensive to the lungs. As soon as the vapour be- 
comes dense, the nurses and patients become desirous 
of the admission of fresh air by the doors or windows. 


8 


‘them. 


Now it is certain, that the air in the ‘chambers of the 
sick cannot be too often changed, provided the patient 
be well covered, and the curtains of his bed, if neces- 
sary, be drawn close. No argument is so forcible ‘to 
obviate the danger of foul air in a room or ward (oc- 
casioned by the obstinacy of nurses and relations), as 
ordering it to be frequently fumigated or smoked: A 
practice more frequent in other countries than in this, 
but-of great benefit to the sick. 

Lastly, with regard to the method of purifying 


goods, moveables, clothes, &c. which are supposed to 


harbour infection, it must be observed, that the usual 
custom of only unpacking and exposing such materials 
to the open air, is in many instances insufficient to de- 
stroy the latent seeds of discase. It 1s certain indeed, 
that in most cases the contagious particles are more 
readily and fatally communicated from the clothes of 
a sick person than from his body. ‘The spreading a- 
broad, therefore, of contaminated clothes to dry or to 
be aired, without a previous fumigation of them, may 
be of dangcrous and fatal consequences. All such sus- 
pected substances should be first famigated im a close 
place, and in the same manner as an infected chamber, 


after which they may be spread abroad and exposed to 


the air. In infectious diseases, especially fevers, the 
linen of the sick, or such clothes abeut them as will 
admit of being washcd, ought never at first to be put 
in warm water, as it is dangerous to receive the steam 
that may hence arise. It is necessary to steep them 


first either in cold water or in cold soap-lces for several 


hours, that the filth may be washed off. 

But although the destruction of contagion by smoke 
is unquestionably a very important practice, yet 1t cannot 
now be said, that it is the most powerful agent for this 
purpose. By the ingenious observations and experiments 
of M. Morveauin France, and of Dr Smyth Carmichael 
in England, it‘is now ascertained, that we possess still 
more powerful means of destroying contagions, either 
in the muriatic or nitrous acid gas. The former may 
easily be detached from common sea salt, and the latter 
from nitre, by means of the sulphuric acid. Rooms 


‘may, with the utmost safety and ease, be filled with 


these fumes, although the sick be not removed from 
But for dismfecting a room, ward, or ship, 
when empty, the most powerful article yet discovered 
is the oxygenated muriati¢ acid gas, detached from a 
mixture of manganese and sea salt, by means of the 
sulphuric acid. 

We must now proceed to give an account of the me- 
thod of cure, after these means of preventing the m- 


fection from bemg received into the body have either 


been neglected or proved ineffectual. Here it is of the 
utmost importance to take the disease in the very 
beginning, before it has time to corrupt the fluids 
to such a degree as to endanger life. In slight de- 
grees of infection, a vomit properly administered, e- 
specially if succeeded by a blister, never fails to re 
move the disorder, and prevent the fever which would 
otherwise unavoidably follow. Of this Dr Lind 
gives the following instances. A lady afflicted with 
the bilious cholic, had intolerably fetid discharges of 
corrupted matters upwards and downwards. A gentle- 
woman, only in passing the room, was immediately 
seized with a retching and sickness, which continued 


24 hours. The puxse who attended was suddenly he 
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Ce. 
zed with a giddiness and vomiting from the bad smell, 


— which, as she expressed it, reached into her stomach. 


The vomiting became more severc at night, accompa- 
nied with a purging and frequent shiverings. By 
means of an emetic both evacuations were stopned : 
notwithstanding which, for some days afterwards, she 
continued to have frequent tremors, and a violent head- 
ach, with a low irregular pulse; and did not recover 
so soon as the patient. 

Such shght degrees of infection have been often ob- 
served to be derived from patients of a gross habit of 
hody when labouring under inflammatory distempers, 
and even other complaints. A man was sent to Has- 
lar Hospital, supposed to have a fever. He was fu- 
niously delirious, with a quick full pulse. Notwith- 
standing plentiful cvacuations, this delirium continued 
for two months with short intervals: when the case 
was found to be plainly maniacal. A nurse, upon rais- 
ing this person up in her arms, perceived an intole- 
rably bad smell, and was instantly seized with shiver- 
ings, sickness, and headach. Finding herself very ill, 
she took a vomit in six hours afterwards, and passed the 
night in profuse sweats by means of a sudorific draught. 
Next morning the violence of the headach was but 
little abated ; upon every attempt to move, she com- 
plained of a burning heat and pain in her forehead, 
and became giddy. Her inclination to drink was fre- 
quent, and her pulse low and quick. <A blister wag im- 
mediately applied to the backs; as soon as the blister 
took effect, the headach and thirst entirely left her, 
and the pulse was calm. Next day she arose and was 
well. 

Many similar instances of infection have been obser= 
ved from putting the dead into their coflins. In par- 
ticular, one man, from performing that duty to 
his messmate, was so ill, even after the operation of the 
vomit, as to rcquire a blister. In the course of one 
week two nurses were infected by a person in the small- 
pox. Both were seized in like manner with shiverings, 
sickness, and headach; the one upon receiving the 
patient’s breath, the other upon making his bed. In 
one, a pam darted into her breast ; in the other, into 
the breast and into the small of the back. ‘The com- 
plaints of the former were speedily removed by a vo- 
mit, though she continued to have irregular returns of 
shiverings for three days afterwards. But in the latter, 
though the headach, sickness, and rigors, were great- 
ly abated by the vomit, yet a constant heat and thirst, 

with a low pulse, and a violent pain in the breast, in- 
cheated the necessity of applying a blister to the aflect- 
ed parts, which next morning removed all her com- 
plaints, 

A person is often immediately sensible of his having 
received infection from the first attack : they gene- 
rally compare the first impression to an earthy disa- 
greeable smell, reaching down, as they express it, into 
their Stomach, as from a grave newly opened, but not 
quite so raw as the cadaverous stench; and the effects 
of it, shivering and sickness, are instantaneous. It is 
“smell difficult to describe; but it is well known to the 
iurses and attendants upon the sick, as it usually ac- 
Companies fevers of extreme malignity, and, with the 
pecuhar discharges from the blistered parts, may be 
reckoned among the most constant symptoms of a bad 
fever. Some conipare the smell to that of rotten straw. 
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It often resembles the disagreeable smell of a person Typhus. 


labouring under the confluent smallpox at thetr turn, 
though not so strong. One person, on receiving the in- 
fection, was sensible of something like an electric shook 
through Ins body. But many are not sensible of any 
effect from infection at first; and an infection from 
a fever will sometimes continue for many days, nay 
weeks, discovering itself chicily by irregular shiverings, 
sometimes so severe as to oblige the patients to have 
recourse to their beds once or twice a-day ; sometimes 
every other day. Among a number thus aflected, it 
aso appears, that such as are put into unscasoned cham- 
bers, or have sat down on the cold ground, lain in raw 
damp apartments, &c. are immediately seized with a 
sickness at stomach, sometimes with a dangerous pur- 
ging, and often with fevers accompanied with bad sy mp- 
toms, which others have entirely escaped. 

It now remains to consider the proper method of 
curing putrid fevers, on the supposition that the infec- 
tion has been allowed to opcrate till the blood becomes 
radically tainted, and of consequence the nervous system 
affected to such a degree, that its power cannot be re- 
stored by any of the simple practices above meutioned. 
Here all authors agrec, that a change of air, when it 
ean be effected, is lighly advantageous, and often con- 
tributes more towards the removing the disease than 
all the medicines that can be exhibited. The utility of 
this change will appear from what has been formerly 


said; and we shall only further mention one instance 


from Dr Lind, in which the effects of bad air appear 
to a degree almost incredihle. ‘* It is remarkable (says 
he), that, in the last war, the English ships which touch- 
ed at Batavia suffered more by the malignant and fatal 
diseases of that climate, than they did in any other part 


of India, if we except a fatal scurvy which once raged in 


that fleet at sea. Soon after the capture of Maniila, the 
Falmouth, a ship of 50 guns, went to Batavia, where she 
remained from the latter end of July to the latter end of 
January; during which time she buried 100 soldiers of 
the 79th regiment, and 75 of the ship’s company ; not 
one person in the ship having escaped a fit of sickness, ex- 
cept her commander Captain Brereton. The Panther, a 
slip of 60 guns, was there in the years 1762 and 1764; 
and both times during the rainy season. In the former 
of these years, she buried 7o of her men; and 92 of 
them were very ill when she left the place. In the 
year 1764, during a short stay, 25 of her men dicd. 
The Medway, which was in company with her, lost 
also a great number of men. Nor was the sickness at 
that time confined to the ships: the whole city aflord- 
ed a scene of disease and death: streets crowded with 
funerals, bells tolling from morning to night, and horses 
jaded with dragging the dead in herses to their graves. 
At that time a slight cnt of the skin, the least scratch 
of a nail, or the most inconsiderable wound, turned 
quickly to a spreading putrid ulcer, which in 24 hours 
consumed the flesh even to the bone. This fact is so 
extraordinary, that upon a single testimony, credit would 
hardly be given to it; yet on board the Medway and 
Panther they had the most fatal experience of it, and. 
suffered much from it.” en mes 

But where a change of air is impracticable or in- 
effectual, and where the fever has already made some 
progress, Sir John Pringle generally took away some 


blood if the pulse was full. When the symptems run 
Nn hich, 
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Febres. high, a plentifal evacuation of that kind seemed indi- 
Ly cated 5 yet it was observed, that large bleedings gene- 


vally did harm, by sinking the pulse, and affecting the 
head. Nor was a moderate bleeding to be repeated 
withont caution; even those whose blood was sizy, un- 
less their lungs were inflamed, were the worse for a se- 
cond bleeding. If the head only suffered, it was much 
safer to use leeches than to open a vein in the arm ; 
but in the delirium with a sunk pulse, even leeches were 
hurtful. Many recovered without letting blood, but 
few who lost mueh of it. 

E.metics also must be used with caution; for though 
they may be’of service by way of prevention, yet in the 
advanced state of the disease, when the patient has all 
along complained of a sickness at stomach, they are 
evidently unsafe. Here the antiseptie quality.of fixed 
air is of much use, and the neutral draughts given in 
the act of effervescence are generally. attended with 
happy effects. Nay, clysters of fixed air itself have 
been found serviceable. Even in very: bad stages: 
of the distemper, where a putrid and colliquative loosc- 
ness has taken place, clysters of fixed air have been 
known to alleviate the symptoms. We must not, 
however, put too much confidence in medicines of 
this kind. Mild tonic cordials, especially wine and 
cinchona, are the only. resources in these. disorders, 
Concerning the former, Sir John Pringle observes, 
in the low state of these fevers, and in great sink- 
ings, which cither come after unseasonable bleedings 
or long want of nourishment, it was a most grateful 
and efficacious cordial, to whieh nothing was compa- 
rable. The common meu had an allowance, from a 
quarter to half a pint in a day, of a strong kind made 
into whey, or added to the-panada which was their or- 
dinary food. But to. others out of the hospital, he 
usually prescribed Rhenish or a.small French wine, 
whereof some consumed near a quart per day, and part 
of that undiluted, Nay, so great was the virtue of 
wine in this stage of the fever, that several were known. 
to recover from the lowest condition, when, refusing the 
bark on account of its taste, they took- nothing but a: 
little panada with wine, and a volatile diaphoretic mix- 
ture, every two.or three hours by turns. Perhaps there 
as no rule more necessary in this state, than not to let: 
the patient when low. remain long without taking some- 
thing cordial and nourishing 3; as many have been ob- 
served past recovery; by being suffered to.pass a whole: 
night without any support about the time of the crisis. 
In the advanced state of this fever the sick are remark- 
ably low; and therefore: Hoffman advises in such cases, 
that they should be constantly kept in bed, and not per-. 
mitted even to sit up init. In the last stage of this 
fever, as well as in that of the sea-scurvy, it would seem 
that the foree of the heart was too small to convey the 
blood to the brain, except when the. body 1s. in a hori- 
zontal posture. 

But, however necessary wine and cinchona may be. 
in the low stage of this fever, we must remember, that 
these remedies are to be administered only as antisep- 
tics and supporters. of the es vte, without aiming at 
thoroughly raising the pulse or relieving the head, or at. 
forcing a sweat by-them, before nature points that way, 
and which Sir John Pringle seldom observed before the, 
a4th day. 

_In the low state of the hospital fever, a stupor was a. 


Practic 
constant attendant, which was very apt, in the evening, Typh 
to change to a slight delirium. If this was all, nothing —~ 
was done. But if the delirium increased upon using 
wine, if the eyes looked wild, or the voice became 

quick, there was reason to apprehend a phrenitis; and 
accordingly it was-observed, that at such times all in- 
ternal heating medicines aggravated the symptoms; and: 
in these cases, blisters were of the greatest service. Fo-. 
mentations of vinegar and warm water for the feet, 
Sir John Pringle is of opinion, would answer better than 
either sinapisms. or blisters, provided they were long: 
enough and.often enough applied. In. the inflamma- 
tory fevers, he has known thesc fomentations have lit- 
tle effect for the first hour, and yet suceeed afterwards. 
For internal medicine, cinchona was omitted for some 

time, but the patient was continued with an acidulated- 
drink, viz. barley-water and vinegar; and treated also 
with camphire, pelvis contrayerve compositus, and mitre, 
as was usual in the beginning.of the fever. If the de- | 
lirium was of the. low kind, a decoction of cinchona: 

and wine were the only remedies; for in no instance. 

was the delirium perfectly: removed till the time of the: 
crisis. It must also be.observed, that a delirium may 

arise in putrid fevers from two opposite errors; one 

from large and repeated bleedings, and the other from 

wine and cordial medicines being taken. too early. 

It appears, therefore, how nice the principles are that. 
regard the cure; as neither a hot nor a cool regimen: 
will answer with every patient, or in every state of the 

disease. 

Tf a diarrhoea came. on in the decline of the fever, it 
was nioderated, hut not suppressed, by adding an opiate 
to the usual medicines. For though the leoseness may 
be considered as critical; yet as the sick were too low 
to bear evacuations, there was a necessity for restrain- 
ing it in some measure; and it has often been obser- 
ved, that when it has been treated in this manner, about — 
the usnal time of the crisis, the patient has fallen im- 
to a gentle sweat, which has carried off the disease. 
In the worst cases of this fever, and especially when 
it coincides with the dysentery, the stools are frequent- 
ly bloody; in which dangerous state, if any thing 
could be done, it was attempted by medicines of the 
same kind, In proportion to the putrid nature of the 
stools, opiates and astringents were used with the greater 
caution.: | 

If the disease terminate in-a suppuration upon one of = | 
the parotid glands, the abscess was opened without 
waiting for a fluctnation, which might never happen; the 
pus being often here so viscid, that after it was ripe 
the part-felt nearly as hard as if the suppuration had 
not begun. 

Almost every patient, after the fever, complained 
of want of rest, frequently of a vertigo or confusion 
of the head, of a continuation of the dcafness, or of 
other symptoms commonly called nervous, An opr 
ate was then given at night; and in the day some 
strengthening medicines, such as cinchona and the sul- 
phuric acid. In these. cases, the bark was found not only 
to be the.best strengthener, but the surest preservative 
against a return of the disease. For this last intention 
the convalescent was ordered about three drams a-day- 
for six or seven days together; and afterwards, if 
he remained longer in the hospital, some smaller quan- 
tity daily. But if there was any appearance of a A | 
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tic fever from an inward abscess, the case was treated 


—accordingly. Upon comparing some of the remaining 


symptoms of those who recovered, with the condition 
of the brain in those who died and were opened, Sir 
John Pringle was indueed to think, that some part even 
of that substance might suppurate, and yet the person 
recover. 

Sometimes the patient falls into an irregular inter- 
termittent ; which, if not of a hectic nature from an in- 
ternal abscess, may proceed from negleeting to clear the 
prime vie. For it is easy to conceive, that after a long 
fever of such a putrid nature, often attended with lan- 
guor of the bowels, the feces may be so mueli aeeumu- 
lated, and so corrupted, as to oecasion new disorders. 
In sueh cases, after proper evacuation by a purge, cin- 
ehona was almost an infallible remedy. 


The Yellow Fever. 


Typhus cum flavedine eutis. 

Typhus ieteroides, Sawv. sp. 7. | 

Febris flava Indie Occidentalis, Warren. Malignant 
Fever of Barbadoes, Hillary’s Diseases of Bar- 
badoes. Lining on the Yellow Fever of South 
Carolina, Edin. Phys. and Liter. Essays, vol. i. 
M‘Kittrick de Febre Flava Indie Oecidentalis, 
Edin. 1766. 

Description. This is one of the most fatal discases 

to which the inhabitants of warm climates are subject, 


and is the same with that called, from one of its worst 


symptoms, the black vomit, which is so terribly destruc- 
tive in some of the warm parts of Ameriea, particularly 
at Carthagena ; and whieh of late has proved so fatal 
in Philadelphia, New York, and the British West In- 
dia islands, as deseribed by Drs Rush, Chisholm, Clerk, 
and other late writers. This, though by. some con- 
sidered as a new disease, is evidently from the same eon- 
tagion which has produeed fatal fevers on many former 
occasions. | 

The yellow or putrid bilious fever has been in parti- 
cular minutely deseribed by Dr Hillary. It most com- 
monly seizes the patient at first with a faintness, then 
With a siekness at stomaeh, accompanied in general with 
a giddiness of the head; and soon after with a slight 
ehilness and horror, very rarely with a rigor. These 
symptoms are soon followed by a violent heat and high 
fever, attended with acute darting pains in the head and 
baek. A flushing in the face, with an inflamed red- 
ness and a burning heat in the eyes, great anxiety and 
Oppression about the precordia, are the pathognomonic 
signs of the distemper, especially when attended with 
siekness at stomaeh, violent retehings, and bilious yel- 
low vomitings, with frequent sighing. The pulse is 
now generally very quiek, high, soft, and sometimes 
throbbing, but never hard: in some it is very quick, 
soft, low, and oppressed ; the respiration quiek, full, and 
Sometimes difficult ; the skin very hot, and sometimes 
dry, though more frequently moist. Blood taken from 
the patient, even at the very beginning of the disease, is 
often of an exceeding florid red colour, without the 
least appearance of size ; and the crassamentum, when 
it has stood till it is cold, will scaree cohere, but flne- 
tuates ; the serum is often yellow. 
_ Most of the above-mentioned symptoms continually 
imerease, and are mueh aggravated: the retehing and 
vemiting become almost incessant; the anxiety great, 


MEDICINE. 


and sighing frequent ; great restlessness 5 eontinual tos- 
sing 5 0 ease in any posture ; little sleep, and that dis- 
turbed and uneasy, and without any refreshment to the 
siek. When they are fainting, they turn yellow about 
the faee and neck, instead of turning pale ; and as the 
fainting goes off, they recover their natural colour. 
These symptoms generally continue till the third day, 
though sometimes not longer than tle first or sccond ; 
in others to the end of the fourth: the first shows the 
greater dissolution of the blood, and the greater malig- 
nity of the disease; the last, the contrary ; which the 
improper manner of treating the disease sometimes lias- 
tens and increases, or the proper method retards. ‘This 
may be called the first stadium of the disease, and gene- 
rally ends on the third day. 

Blood taken from the sick on the seeond or third 
day, is much more dissolved, the serum more yellow, 
and the crassamentum florid, loose, scarccly cohering, 
but undulates like sizy water when shaken, and some- 
times has dark blaekish spots on its surface, showing a 
strong gangrenescent diathcsis. 

About: the third day, the pulse, whieh was quick 
and full before, now generally sinks greatly, and be- 
comes very low: though sometimes it remains very 
quick, yet in others it is not much quieker than when 
the patient was in health, but is always low; the vo- 
miting beeomes almost ineessant if not so before, and 
the matter thrown up is black; the patient then be- 
comes comatose, with interrupted delirium. The thirst 
in some is very great, in others but little; the pulse 
still low and quick, attended with cold clammy sweats, 
and sometimes with deliquium. ‘The eyes, whieh were 
inflamed and red before, and began to be of a more 
duskish eolour, now turn yellow; and this yellowness 
also soon after appears round the mouth, eyes, temples, 
and neck, and in a short time diffuses itself all over the 
body. But this yellowness is so far from being always 
an cneouraging prognostic, as some would have it, that 
it most commonly proves a mortal symptom. Some- 
times indeed, though seldom, this suffusion of bile upon 
the surface las proved critical; but then it did not 
come on till the eighth or ninth day, nor appear till the 
coma and all the other bad symptoms began to abate ; 
and then in proportion as the yellowness increases, all 
the bad symptoms decrease. But the case is most eom- 
monly quite the reverse ; espeeially when the yellow- 
ness comes soon on: and then it ushers in the most 
fatal symptoms of the disease, viz. a deep eoma, a low, 
vermicular, and intermitting pulse, great hemorrhages 
from various parts of the body, a delirium with labori- 
ous and interrupted respiration, great anxiety, deep 
sighing, restlessness, a subsultus teudinum, coldness of 
the extreme parts first, and then all over the body, a 
faltering of the speech, tremors, and convulsions, whieh 
are soon after followed by death. So that from the first 
appearanee of the yellowness we may say the patient is 
in the last stage of the disease, whether it terminates in 
death or reeovery. 

It has been observed, that, in’some strong sanguine 
constitutions, when the patients have not becn bled to 
a sufficient quantity in the beginning of the disease, 
the pulse has continued full, strong, and rapid, but ne- 
ner hard; the face flushed, eyes inflamed; the tongue 
dry, with great thirst and heat, till the seeond or 
last stage of the fever is come on, when the pulse has 
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suddenly sunk, and death soon after ensued. Yet in 


oye others, who seemed to be of a plethoric habit, the 


i 


tongue has been moist all along, though they have 
heen delirious most of the time, and the heat of their 
skin and the strength and quickness of their pulse have 
continned, after the first stage of the discasc was over, 
pretty near to that of their natural state in health, tll 
within a few hours of death ; and when they have had 
a coma on them, one who is not well acquainted with 
the nature of this discase would, from the pulse, heat, 
breathing, and other symptoms, have taken them to be 
in a natural slecp. Others, when the pulsc has begun 
to smk, and the fatal period seemed to be just approach- 
ing, to the great surprise of all present have recovered 
their scnses, sat up and talked pretty eheerfully for an 
hour or two, and in the midst of this seeming sccurity 
have been suddenly seized with convulsions which ear- 
ried them off immediately. 

In the latter stage of this fever, the blood is so atte- 
nuated and dissolved, that we freqnently see it flowing 
not only out of the nose and mouth, but from the 
eycs, and even through the pores of the skin; great 
quantities also of black, half-baked, or half-mortified 
blood, are frequently voided both by vomiting and by 
stool, with great quantities of yellow and blackish pu- 
trid bile by the same passages 3 and the nrine, which was 
before of a high ictcritious colour, is now almost black, 
and is frequently mixed with a considerable quantity 
of half-dissolved blood. The pulse, which was much 
sunk before, now becomes very low, unequal, and in- 
termitting; the breathing difficult and laborious ; and 
the anxiety inexpressible ; an oppression with a burn- 
ing heat about the preecordia comes on, though the cx- 
tremities are cold, and often eovered with cold clam- 
my sweats ; a constant delirium follows; and then a 
total loss of the outward senses as well as the judgment, 
with livid spots in many parts of the body, espccially 
abont the preecordia ; and sometimes ganerenes in other 
parts of the body, which are very soon succeeded by 
dcath. | 

Ina short time after death, the body appcars mueh 
more full of livid, large, mortificd spots, particularly 
about the preecordia and hypochondres, especially the 
right 5 which parts seem, even from the first seizure, to 
be the prineipal seat of this terrible disease ; and, upon 
opening the bodies of those who die of it, we generally 
find the gall-bladder and biliary ducts turgid, and filled 
with a putrid blackish bile; and the liver, stomach, 
and adjoiming parts, full of livid or blackish mor- 
tified spots; and the whole corpse soon putrefics 
after death, and ean be kept but a few hours above 
ground. 

Dr Lind is of opinion, that the remarkable dissolu- 
tion of the blood, the violent hemorrhages, black vo- 
mit, and the other symptoms which characterize the 
yellow fever, are only aceidental appcarances in the 
common fever of the West Indies ; that they are to be 
esteemed merely as adventitious, in the same manner 
as purple spots and bloody urine are in the smallpox, 
or as an hiccough in the dysentery: like these they only 
nppear when the disease is attended with a high de- 
gree of inalignity, and therefore always indicate great 
éanger. ‘T's opinion, he thinks, is confirmed by an 
observation of Dr Wind’s, that in 1750 the crew of 
a Dntch slip of war were distressed by the yellow fe- 
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ver, accompanied with the black vomit 3 but when the 
ship left the harbour, and changed the noxious land air 
for one morc healthy, the fever continued, but was not 
accompanied with the black vomit. —— 

Disezses similar to this fever, Dr Lind informs us, 
may arise in any part of the world where the air is in- 
tensely hot and unwholesome ; and thercfore he treats 
as chimcrical the notion of its being imported from one 
part of the world to another. An example of this hap. 
pened at Cadiz in Spain, in the months of Scptember 
and October 1764, when excessive heat, and want of 
rain for some months, gave rise to violent, cpidemic, 
bihous disorders, resembling those of the West Indies, 
of which 100 persons often dicd in a day. At this time 
the winds blew principally from the south, and after 
sunset there fell an unusual and very heavy dew. But 
lis opinion on this subject is liable to strong objections. 
And however the disease may originate, yct the late 
introduction of it from Spain into the fortress of Gibral- 
tar, from whieh, by proper attention, it had been ex- 
cluded in former epidemics, demonstrates the contagious 
nature of this fever beyond all possibility of doubt. 

It has been a matter of much dispute, whether the 
yellow fever is of an infeetious nature or not. Some 
time ago it beeame an object of consideration before 
the Right Hon. the Lords Commissioners of Trade and 
Plantations, where it was urged, among other reasons 
for not removing the seat of government and justicc in 
the island of Jamaica, from Spanish Town to Kingston, 
that there was danger from Greenwich hospital, situat- 
ed ncar Kingston, of an infection from the ycllow fever 
being frequently communicated to that town. On tits 
affair a physician was consulted, who had long practised 
in that island, and who gave it as his opinion, that from 
the yellow fever in that island there was no infection. 
This was the opinion not only of that gentleman, bet 
of many others who had an opportunity of being well 
acquaimted with this fever in Jamaica. But this opinion 
probably only arose from these practitioners having coa- 
founded the ordinary remittent fever of the West Indies, 
which is often accompanicd with bilious symptoms, and 
is from thence often denominated the yellow fever, with 
the typhus icteroides, a diseasc essentially different from 
the bilous remittent which often prevails both in the 
West and East Indics. Dr Lind gives a remarkable 
instance of its being of an infectious nature.—A gen- 
tleman dying at Barbadocs of a yellow fever, his wear- 
ing apparel and linen, packed up in a chest, were sent 
to his friends at Philadelphia; where, upon opening the 
ehest, the family wus taken ill; and the elothes being 
unluckily hung abroad to be aired, they presently dii- 
fused the eontagion of the yellow fever over the whole 
town, by which 200 persons died. 

In the description of the same fever by Dr Limng, 
as it appeared in South Carolina, there arc several par- 
ticulars considcrably different from that by Dr Hillary. 
According to the former, people complained for a day 
or two before the attaek, of a headach, pain in the loms 
and extremities, cspeeially in the knees and calves of 
the legs, loss of appetite, debility, and a spontancous 
lassitude. Some, however, were seized suddenly, with- 
out any sueh previous symptoms. .After a clhilliness 
and horror, with which this disease generally invades, 
a fever succeeded. The pulse was very frequent, till 
near the termination of the fever, and was “— 
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full, hard, and consequently strong: in some, it was 


J——/smail and hard; in otliers, soft and small; but in all 


those cases, it frequently varied in its fulness and hard- 


ness. ‘Towards the termination of the fever, the pulse 


became smaller, harder, and less frequent. In some 
‘there was a remarkable throbbing in the carotids and 


in the hypoehondria; in the latter of which it was 


sometimes so great, that it caused a constant tremulous 
motion of the ahdomen. ‘The heat generally did not 
exeeed 102 degrees of Falirenheit’s thefmometer; in 


‘some it was less; it varied frequently, and was com- 


monly nearly equal in all parts, the heat about the pre- 
cordia being seldom more intense than in the extremi- 
‘ties when these were kept covered. On the first day 
-of the disease, some had frequent returns of a sense of 
cchilliness, though there was not any abatement of the 
heat. In a few, there happened so great a remission of 
the heat for some hours, when at the same time the 
pulse was soft and less frequent, and the skin so moist, 
that one from these circumstances might reasonably 


have hoped that the fever would only prove a remittent 


or intermittent. Abont the end of the second day, the 
heat began to abate. ‘The skin was sometimes (though 
rarely) dry ; but oftener, and indeed generally, it was 
moist, and disposed to sweat. On the first day, the 
‘sweating was commonly profuse and general; on the 


‘second day, 1t was more moderate: but on both these,. 


there happened frequent and short remissions of the 


_ Sweatings ; at which times the febrile heat increased, 


and the patient became more uneasy. On the third 
day, the disposition to sweat was so much abated, that 
the skin was generally dry; only the forehead and 
hacks of the hands continued moist. The respiration 
‘was by no means frequent or difficult ; but was soon ac- 
celerated by motion, or the fatigue of drinking a cup 
of anyliquid. ‘The tongue was moist, rough, and white, 
even to its tip and edges. On the second day, its 
inddie in some was brown. On the third day, the 
whiteness and roughness of the tongue began to abate. 
The thirst in very few was great. A nausea, vomiting, 
or frequent retchings to vomit, especially after the ex- 
Inbition of’either medicines or food, came on generally 
the third day, as the fever hegan to lessen; or rather 
as the fulness of the pulsc, heat, and disposition to sweat, 
began to abate. Some indeed, but very few, on the 
first day, had a vomiting, either bilious or phlegmatic. 
Very few complained of anxiety or oppression about the 
preeordia or hypochondria, nor was there any tension 
or hardness about the latter. On the first day they ge- 
nerally dozed much, but were afterwards very watch- 
ful. Restlessness and almost continual jactations came 
on the second day. A great despondency attended 
the sick, and the strength was much prostrated from 
the frst attack. The pain in the head, loins, &c. of 
which they had complained before the attack, was 
much increased, and in some the pain in the fore- 
head was very acute and darting; but those pains 
Went generally off the second day. The face was 
Hashed ; and the eyés were hot, inflamed, and unable 
tobear much light. On the first day, many of them 
at times were a little delirious, hut afterwards not 
Until the reeess of the fever. The blood drawn by vee 
Resection had not any inflammatory crust; in warm 


weather, it was florid like arterial blood, and conti- 
Hued in one soft homogencous-like mass, without any 
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separation of the serum after it was cold. When 
there was any separation, the crassamentum was of a 
very lax texture. The stools, after the first day, were 
fetid, inclined to a black colour, and were very rarely 
bilious, soft, or liquid, excepting when forced by art ; 
for an obstinate costiveness attended the febrile state. 
The urine was discharged in a large quantity, was 


pale, sometimes limpid, and rarely of a higher than a. 
straw colour, except when the weather was very warm, . 


and then it was more saturated, of a deep colour, and 
discharged in smaller quantities. It had a large cloud, 
except when it was very pale or limpid; but more ge- 
nerally it had a eopious white sediment, even on the 
first day of the fever. On the second day, the urine 
continued to be discharged very copiously ; in some 
it was then turbid, and deposited a more copious sedi- 
ment than on the first day; this sediment was some- 
times of a brownish colour; in which case it was ge- 
nerally followed by bloody urine, cither about the 
end of the second or beginning of the third day— 
The colour and quantity of the urine, discharged in 


equal times, were remarkably variable, being now - 


limpid, then of a deeper colour; now discharged in a 
larger, then in a smaller quantity ; which could not be 


ascribed to any change made either in the quantity or. 


quality of the drink. 

The fever accompanied with those symptoms ter- 
minated on the third day, or generally in less than 72 
hours from the first attack, not by any assimilation or 
coction and excretion of the morbid matter: for if by 
the latter, there would have been some eritical dis- 
charge by sweat, urine, stool, or otherwise, none of 
which happened; and if by the former, nothing then 
would have remained but great debility. ‘This fever, 
however, did not.terminate in either of these salutary 


ways, exeepting in some, who were happy enough to . 


have the disease conquered in the beginning by proper 
evacuations, and by keeping up a plentiful sweat, till 
the total solution of the fever, by proper mild dia- 
phoreties and diluents. But in those who had not that 
good fortune, however tranquil things might appear, 
yet the face of affairs was quickly changed: for this 
period was soon succeeded by the second stadium ; a 
state, though without any fever, much more terrible 
than the first: the symptoms in which were the follow- 
ing. ‘The pulse, immediately after the recess of the fe- 
ver, was very little more frequent than in health, but 
hard and small. 
it became, soon afterwards, slower and very soft 5 and 
this softness of the pulse remained as long as the pulse 
could be felt.. In many, in tlus stage of the disease, 


‘the pulse gradually subsided, until it became scarce 
perceptible; and this, notwithstanding all the means. 
used to support and fill it; and when this was the» 
case, the. icteritious-like suffusion, the vomiting de-. 
lirium, restlessness, &c. increased to a great degree. | 
In some, the pulse, after being exceedingly small and | 
scarce perceptible, recovered considerably its fulness 5. 


but that favourable appearance was generally of but 
short contmuance. The heat did not execed the na- 
tural animal heat; and when the pulse subsided, the 
skin became cold, and the face, breast, and extremi- 
ties acquired somewhat of a livid colour. The skin 
was dry when the weather was cold, but was moist and 


clammy when the. weather was hot, the respiration 
was 


However, though it continued small, | 
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Febrés. ‘was natural, or rather slow. The tongue was moist, 
beer and much cleaner than in the former stage ; its tip and 


edgcs, as also the gums and lips, were of a more florid 
red colour than usual. Very few complained of thirst, 
though they had a great desire for cold liquors. The 
vomiting or retching to vomit increased, and in some 


was so constant that neither medicines nor-aliment of 


any kind were retained. Some vomited blood ; others 
only what was last exhibited mixed with phlegm; and 
‘others again had what is called the black vomit. The 
retching to vomit continucd a longer or shorter time 


- according to the state-of the pulse; for as that became 


fuller, and the heat greater, the retching to vomit abat- 
cd, and é contra. The inquietude was very obstinate ; 
and when they dozed their slumbers were but 
short and unrefreshing. Thcre were some who were 
drowsy ; but these always awaked, after the shortest 
-slumbers, witha great dejcction of spirits and strength. 
The jactations or restlessness were surprising: it was 
frequently scarce possible to keep the patients in bed ; 
though at the same time, they did not complain of 
‘any anxiety or uneasiness; but if asked how they did? 
the reply was, Very well. The debility was so great, 
that, if the patient was raised ercct-in the bed, or, m 
‘some, if the head was only raised -from the pillow, 
while a cup of drink was given, the pulse “sunk imme- 
diately, and became sometimes so small, that it could 
-searce be felt ; at this time, they became cold, as ina 
-horripilatio, but without ‘the anserine-like skin: their 
-lips and skin, especially-about the neck, face, and ex- 
tremities, together with their nails, acquired a livid 
colour. ‘The dclirium returned and increased; it was 
generally constant in those whose pulse was small and 
subsiding. ‘The inflammation of the tunica conjunctiva 
or white of the cyes increased much, but without 
pain. A yellowness in the whitc of the eyes, if it did 
not appear before in the febrile state, became now 
very observable, and that icteritious tinct was soon dif- 
fused over the whole surface of the body, and was conti- 
nually acquiring a deeper saffron-like colour. In some, 
indeed, no yellowness was observable, excepting in the 
‘white of the eyes, until a little before death, when it 
increased very quickly, especially about the breast and 
neck. ‘There were many small specks, not raised above 
the skin, which appeared very thick in the breast and 
neck, but less so in the extremities, and were of a sear- 
lct, purple, or livid colour. In women the menstrua 
flowed, and sometimes excessively, though not at their 
regular period. 

There was such a putrid dissolution of the blood in 
this stadium of the disease, that there were hamorrhages 
from the nose, mouth, cars, eyes, and from the parts 
‘which were blistered with cantharides. Nay, in the 
-years 1739 and 1745, there were one or two instances 
of an hemorrhage from the skin, without any apparent 
puncture or loss of any part of the scarf-skin. 

An obstinate costivenes continued in some ; in others, 
the stools were frequent and loose: in some they werc 
black, liquid, large, and greatly fatiguing ; in others, 
when the stools were moderate, even though they were 
black, they gave great relief; in others, again, the 
stools nearly resembled tar in smoothness, tenacity, co- 
Jour, and consistence. 

The urine was discharged in a large quantity, in 
proportion to the drink retained by the patient: it 


3 


-yemained: at the bottom of the glass ; in some, it was 
-yery turbid; in others it was bloody : and the quan- 
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was pale if the patient was not yellow; but if yellow, 
then it was of a deep saflron-colour: in either case, 
it had a sediment, or at least a large cloud, which 


tity of Lica discharged with the urine bore always 


some proportion to the state of the pulse ; when that 
became fuller, the quantity of blood in the urime was 
diminished; when the pulse subsided, the bloody 


‘urine increased, and even returned after it had ceased 


some days, soon after the pulse became smaller. This 
stage of the disease continued sometimes seven or eight 
days before the patient died. | 
When this stadium of the discase terminated in 
health, it was by a recess or abatement: of the vomit- 
ing, hemorrkages, dclirium, inguietude, jactations, and 
icteritious-like suflusion of the skin and white of the 
eyes ; while, at the same time, the pulse became fuller, 
and the patient gained strength, but very slowly. But 
when it terminated in death, those symptoms not only 
continued, but sooner or later increased in violence, and 
were succeeded with the following, which may be 
termed the third stadzwm of the disease, which quickly 
ended in death. -The pulse, though soft, became ex- 
ceedingly small and unequal; the extremities grew 
cold, clammy, and livid; the face and lips, in some, 
were flushed ; in others, they were of a livid colour; 


-the livid specks increased so fast, that in some the whole 


breast and neck appeared livid; the heart palpitated 
strongly ; the heat about the precordia increased 
much; the respiration became difficult, with frequent 


sighing ; the -patient now became anxious, and ex- 


tremely restless ; the sweat flowed from the face, neck, 
and breast; blood flowed from the mouth, or nose, 


.or-ears, and in some from all those parts at once; the 


deglutition became difficult; the hiccoughs and sub- 


sultus tendinum came on, and were frequent; the pa- 
tients trifled with their fingers, and picked the naps of 


the bedclothes 5 they grew comatose, or were constantly 
delirious. In this terrible state, some continued cight, 
ten or twelve hours before they died, even after they 
hhad been so long speechless, and without any percep- 


tible pulsation of the arteries at the wrists; whereas, im 


all other acute diseases, after the pulse in the wrists 
ceases, death follows almost immediately. When the 
disease was very acute, violent convulsions seized the 
unhappy patient, and quickly brought this stadium to 
its fatal end. After death, the livid blotclics increased 
fast, especially about the face, breast, and neck, and 
the putrefaction began very early, or rather increased 
very quickly. 

Such was the progress of this terrible disease through 
its several stadia. But in hot weather, and when the 
symptoms in the first stage were very violent, it passed 
through those stages with such precipitation that there 
was but little opportunity of distinguishing its different 
stadia, the whole tragedy having been finished in less 
than 48 hours. It was remarkable, that, 1. The m- 
fection was increased by warm and lessened by cold 
weather. 2. The symptoms in the several stadia were 
more or less violent, according to the heat or coolness 
of the weather. In hot days, the symptoms were not 
only more violent, but in those who seemed in mode- 
rate weather to be on the recovery, or at least in no 


danger, the symptoms were all so greatly heightenet 
wher 
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jis. when the weather grew considerably warmer, as fre- 


states of yellow or purulent corruption. The right ca-- Typhus. 
+ quently to become fatal. In cool days, the symptoms 


vity of the breast, and all the other parts of his body, “-~—~- 
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were not only milder, but many who were apparently 
in great danger in hot days were saved from the very 


jaws of death by the weather becoming happily cooler. 


3. The. disease was generally more fatal to those who 
lay in small chambers not conveniently situated for the 
admission of fresh air, to those of an athletic and full 
habit, to strangers who were natives of a cold climate, 
to those who had the greatest dread of it, and to those 
who before the attack of the disease had overheated 
themselves by exercise in the sun, or by excessive drink- 
ing of strong liquors; either of which indeed seemed 
to render the body more susceptible of the infection. 
Lastly, The disease proved most certainly fatal to vale- 
tudinarians, or to those who had been weakened by any 
previous disease. 

Causes of, and persons subject to, this disease. ‘The 
yellow fever attacks principally Europeans, especially 


those who have but lately arrived in the hot climates. . 


Negroes are entirely exempt from it, though the mu- 


lattoes and: tawnics are as liable to be seized with it as. 
The cause of the discasc seems - 


the whites themsclves. 
to be a particular kind of contagion; bunt Dr Lind 


seems to be of opinion, that the immediate causc of. 


the symptoms is a disposition in the glutinous part of 
the blood to separate from the others, and to become 
putrescent. In some persons who have been bled in the 
yellow fever, the blood has been observed very vis- 
cid; the crassamentum covered with a yellow gluten 


half an inch in thickness, and impenetrable to the fin- . 


ger unless cut by the nail; the serum being at the same 
time of the consistence of a thin syrup, and of a deep 
yellow tinct. This serum tasted bitter, and resembled 
a composition of soot. The appearances on dissec- 
tion, with his conclusions from them, we shall give in 
his own words: ‘ In a man who died on the eleventh 
day of a yellow fever, whose body emitted no bad 
smell 36 hours after death, and was still yellow, I 
found all the bowels of the abdomen sound; the hver 
and spleen were remarkably so; as also the stomachi 
and intestines. ‘There was no suffusion of the bile ei- 
ther in the intestines or stomach. The gall-bladder, 
of the natural size, contained the usual quantity of 
a’ somewhat thicker than common, and grumous 
B). 

“Upon examining further, this disease was found 
to have lain wholly on the left side, where, withim the 
breast, was found near a quart of yellowish water, in 
Which were many large flakcs of yellowish gluten, ap- 


pearing, by comparison, precisely the same with the | 
tlack pellicle which had covered the blood taken from - 
These flakes bore in several places a resem- 
blance to a membranous substance beginning to be | 
converted into a purulent jelly. The pleura, both on . 


his arm. 


its inside and outside, as also its continuation, the in- 
vesting membrane of. the lungs, were covered with 
cakes of this gluten, hanging in some places loosely, in 
others adhering more strongly: and all. in diflerent 


were found entirely free from disease. 


6% bie complaints had been chiefly in his breast ; and. 
a small quantity of blood taken from him two days be-. 


fore his death, was covered with an impenetrable, yel- 


low, thick gluten; the red portion below it being quite . 


loose. 

‘ In those fevers, I have also seen (says Dr Lind) 
the disease entirely confined to the heart and pericar- 
dium. In one who died on the tenth day of the fever, 
without liaving been yellow, a quantity of pus and pu- 
rulent crusts was found mixed with the water of the 
pericardium. The heart in different places was exco- 
riated 3 and, together with the inside of the pericar- 
dium, was lined with a thick membranous cake, similar 
ta that already mentioned on the lungs and pleura. In 
some places this cake had a purulent, in others a gela- 
tinous appearance, exactly resembling the coagulum of 
the blood. His complaints had been, a great oppres- 
sion on the breast, and an extreme difficulty of breath- 
ing. In a third person, who died on the thirteenth 
day of the fever, above two quarts of pus and purulent 
jelly were found in the cavity of the belly. The source 
of such. an extraordinary quantity of matter was not 
from any preceding inflammation, nor any imposthume, 
that we could discover ; but from innumerable ulcera- 
tions on the surfacc of the intestines, omentum, mesen- 
tery, and peritoneum. Neither did those. ulcerations 


(or excoriations, as. they rather appeared in several . 


places) seem to be the primary fountains of the matter, 
but to have been occasioned by its acrimony. : . 

‘‘'This purulent appearance seems to arise merely 
from an extravasation of one of the component parts of 
the blood, the gluten or fibrine as it is now called. 
Blood taken from persons in a fever, and frequently 
even from persons in perfect health, after standing in a 


clean vessel for a short time, commonly separates into - 


three distinct portions ; viz. the serum, or water of the 
blood, the red concreted mass, and a viscid pellicle 
termed the size, which spreads itself on the top of the 
red concretion. . Some. timc. ago, when making expe- 
riments with the blood taken from persons in the scurvy, 
I was surprised to find it often covcred with that sizy 
crust. This induced me to extend my experiments 
to large quantities of blood from diflercnt subjects, 
which I had opportunities of inspecting at once in so 
large an hospital. For this purpose I onc morning 
ordered ten patients in the scurvy to be bled, taking 
two ounces from each. A larger quantity was taken, 
for its inspection, from two men in health. ‘That day 
I lad occasion to prescribe bleeding to a woman in 
labour, two hours beforc her delivery; to a girl of six- 
teen years of age afflicted with a lunacy proceeding 
from the clilorosis; to three patients in the rheumatism; 
and to a person labouriug under an obstruction of the 
liver.  #) 

“ From a nice comparison, and an examination of 


the blood in these cases, I found in general, that the 
more 


ne 


(8) In others who died in this yellow state, the bile in the gall-bladder 


was found of a thick ropy consistence 


like pitch, but the liver never appeared in the least affected. Dr Lind at first in several bodies opened the head 
enly; but afterwards judged that all the cavities ought to be inspected. 
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Febres. more size there was on the top, and the thicker and 


more viscid this white pellicle showed itself, the con- 
es s . | q s 
cretion below it was of a more loose coherence. This 


“was not so observable when only some slight white 


streaks appeared on the top. But when much size had 
separated itself, the red mass beeame very soft at the 
bottom of the vessel, and less compact in its different 
parts, in proportion to their distance from the surface, 
towards which this whitish portion had ascended. 

‘¢ From this and from other experiments it appears, 
that this crust or pellicle is the natural gluten, whieh be- 
comes strongly disposed, in certain circumstances and 
diseases, to separate itself. And wheras the serum and 
red concretion are easily incorporated together, it will 
be found, that this glue, after its separation, becomes 
immiscible with cither. We have, by gentle drying, 
converted it into a perfeetly tough elastie membrane ; 
and, by the means of a small portion of the red mass 
being left adhering to it, into a substance resembling 
muscular flesh; and it is capable of undergoing various 
changes into corruption, in the same manner as either 
of these. | 

‘¢ Now, I can sce no reason why this gluten, in its 
morbid statc, may not separate itsclf from the eireulat- 
ing blood, and he deposited in the cavities of the body, 
as readily as the serum does in dropsies ; the former 
having always a less disposition than the latter to ineor- 
porate with the mass. 

‘In dissecting persons who died of fevers in Lon- 
don and Minorca, and where no infection was suspcct- 
ed, appezrances similar to these have also fallen under 
the inspection of those accurate anatomists Drs Hunter 
and Cleghorn. TFlence it may be presumed very difh- 
cult to distinguish fevers that are produced by infection, 
from some others. I cannot, however, be induced to 
think, as those gentlemen seem to do, that these pre- 
ternatural substances which werc found in the cavities 
of the body are the consequence, but rather that they 
are the cause, of the inflammation and excoriations. I 
believe these substances to be at first diseased extrava- 
sated gluten, and conjecture their different states 
ereatly to depend upon the different times at which 
they werc deposited. 

‘“‘ IT have remarked, in a varicty of dead bodies, 
three different kinds of extravasation ; these occurred in 


such as had dicd of the seurvy, of consumption, and of 


fevers. In the former of those diseases, red coagulated 
blood is found extravasated in almost all parts of the 
body, not only into the tela cellulosa, but into the bel- 
les of the muscles, particularly of the legs and thighs, 


‘which often become quite stuffed and even distorted 


with large grumous masses. ‘The intestincs and mesen- 
tery are often spotted also with extravasated blood ; and 
I have seen large ccchymoses on the stomach. ‘Those 
appearances at first sight resembled so many distinct 
mortifications 3 and by this appearance some anatomists 
have been deceived; but, upon a nice cxamination, the 
texture of the parts is found to be sound and firm. 
There is likewise, in that disease, sometimes an extra- 
vasation of water, ehicfly collected in the tela cellu- 
losa. 

‘* But as, in the limbs of seorbutie persons, it is ex- 
tremely difficult to make a good dissection by reason of 
such quantities of extravasated blood that everywhere 
obstruct the operator 5 so, on the conteary, the lower 


extremities of those who have diced consumptive, with 
swelled legs, are, of all subjects, in the best state to 
afford a satisfactory view of the muscles. The wa- 
ter enclosed in their legs having insinuated itself, by 
passing the tela cellulosa, into the spaces between the 


muscles, the muscles are easily separated from each 
other; and their several origins and insertions may be 


distinctly traced by means of their having been cleansed 
and washed by the water in the investing cellular mem- 
brane. ‘Thus there are extravasations of three sorts; 
viz. First, ‘The grumous mass in the scurvy; and this 
I have often remarked where no serum was observed, 
Seeondly, The serum alonc in anasarcous swellings. 
The third and last is what was taken notice of in those 


who died of fevers, being the gluten of the blood, ac- 


companied for the most part with some serum; both of 
them altogether confined to the large cavitics of the 
body. 

‘“‘ IT conjecture, that in those fevers there is always 
an ulcerous or purulent disposition in the blood: and 
that the gluten 1s greatly diseased. J have frequently 
secn it havea truc purulent appearance soon after it was 
drawn off, when the patient seemed not very ill. 

‘‘ And I further conjccture, that the mischief often 
lies within the breast ; as also that the great benefit 
derived from the very early application of blisters, in a 
great measurc flows trom so many ulcerations and vents 
being timely provided for the free discharge of those 
purulent and tainted particles from the body. 

‘< If an infection depends, as many have imagined, 
on the admission of certain forcign particles into the 
blood, this gluten secms to be primarily affeeted by it; 
and a discharge of this, by washing those particles out 
of the body, tends in a great measure to remove that 
disease. 

‘It is an obscrvation of the best practical writers, 
that issues and setons are most excellent prescrva- 
tives against recciving an infcction, even that of the 
plague itself. And indced a suppuration and plentiful 
discharge from a proper ulcer, whether produecd by 
nature or by art, seems to open a channel the best ap- 
propriated for an exit out of the body to some of the 
most malignant poisons. ‘Thus the most favourable 
erisis in the plague, and in most pestilential fevers, hap- 
pens when nature excites tumors kindly suppurating 
in the groin or armpits, by whose beneficial and plenti- 


ful discharge the deadly poison is expelled from the 


constitution. 

‘¢ I have observed it to be amongst the most certain 
characteristies of the worst fevers, that the blisters ei- 
ther do not rise and fill, or discharge such yellow, 
greenish, fetid, and highly offensive stuff, that even ex- 
perienced nurses could give a pretty certain conjce- 
ture from the blisters of the different degrees of ma- 
lignity in the fever. We have more than once cndea- 
voured to conceal the bad state of some patients in the 
hospital; but a discovery was always made of their 
condition in the washhouse, from the lnen sent there 
stained with the discharges from the blistercd parts. 
And indecd a careful inspeetion of the state and dis- 
charge from the blisters, togethcr with their effects, 
furnishes us, in those diseases, with some of the most 
certain diagnostics of their nature, and prognosties of 
their event.”’ 7 

Prognosts. This distemper, where it attacks with 

violence, 


Pract 


Tyyl 


i tice e 


violence, 15 generally fatal; the prognosis therefore 
must be commonly unfavourable, and always uncertain ; 
neither can any thing more be said on this subject, than 
that an abatement of the symptoms already enumera- 
ted affords a favourable prognostic, and an incrcase of 
them the contrary. 

Cure. The cure of this terrible disease, according to 
Dr Elilary, is very easy and simple. His indications 
are, 1. To moderate the too great and rapid motion of 
the fluids, and abate the too great heat and violence of 
the fever in the two first days of the disease, as mucli 
and as safely as we can. 2. ‘I’o cvacuate and carry out 
of the body as much of ‘the putrid bile and other hu- 
mours, and as expeditiously and safely as possible. 3. To 
put a stop to tlre putrescent disposition of the fluids, and 
to prevent the gangrencs from coming on, by suitable 
antiseptics. 

The first indication is answered by blecding, which, 

in the first stage of this fever, is sometimes absolutely 
necessary in some degree: the quantity to be taken 
away must be determined by the age and strength of 
the patients, the degree of plethora, fulness of the 
pulse, &c. When called at the beginning, he orders 
12,14, 16, 18, or 20 ounces of blood to be taken 
away on the first or second day; and if the patient’s 
pulse risc after the first bleeding, or if the fever still 
continue high and the pulse full, he repeats the"bieed- 
Ing once on the days above mentioned. But bleeding 
athird time is seldom or never required ; neither is 
“bleeding on the third day almost cver nevessary ; and 
when it is performed on that day, it onght to be done 
with the greatest caution and judgment: neither should 
avein be opened after the third day in this fever, unless 
some very extraordinary symptoms and circumstances 
require it; which seldom or never happen. “On that 
day, indeed, the pilse generally sinks, and the blood 
isin such a dissolved state, that bleeding must be ac- 
‘counted highly pernicious. Nevertheless, it is indis- 
pensably necessary in the beginning of the distemper ; 
and if omitted at that time, the vioient heat and mo- 
tion of the blood increase the putrescence of the hu- 
mours to such a degree as to bring on fatal conse- 
quences much sooner than would otherwise have hap- 
pened. If blood-letting be thus advised by Dr Hilary, 
it-has been still more strongly recommended by Dr 
Rush, who, in his first publication on the suhject of the 
dreadful yellow fever which proved so fatal at Phila- 
delphia, represented it as an almost infallible remedy 
for the disease. But the obscrvations and cxperience of 
others have by no means confirmed the practice which 
he recommended. 

After blecding, we come to the sccond indication 
of cure, namely, to evacuate as much of the bilious 
and putrid humours as soon and as safely as we can. 
The great irritation of the stomach, by the putrid bi- 
lious humours constantly attending this fever, with 
almost continual retchings and violent vomitings, seem 
to indicate the giving of an emetic: but the stomach 
is always observed to‘be so violently stimulated and ir- 
ritated, and most commonly inflamed, by the acrimony 
of the putrescent bile, that any emetic, even the most 
mild and gentle, given in the smallest dose, brings on 
an incessant vomiting, which continues in spite of all 
remedies, till a mortification and death ensue. Instcad 
of this, it is proper to give large draughts of te 
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water, which, without any additional stimulus to the Typhus. 
stomach, cvacuates its acrid and putrid contents, com-“—y-—~ 


monly with great relief to the patient : the warm water 
also acts as an emollient fotus to the inflamed coats of 
the stomach; and thus abates the inflammation, and 
prevents gangrene and mortification from coming on. 

After the patient has by this means vomited seven or 
cight times, or oftener, and discharged a great quantity 
of yellow and blackish bilious matter, a grain or a grain 
and a half of thebaic extract is given, in order to pro- 
cure some respite from the violent retching, vomiting, 
and anxiety. ‘I'he person is desired to take nothing in- 
to his stomach for two hours after this, by which means 
it is seldom or never rcjected:; and thius all the symp- 
toms are considerably abated, the retching and vomit- 
ang cither totally cease or arc very much lessened, so 
that medicines may now be exhibited which the sto- 
mach would not have retained before. These are cool- 
ing acid jileps, or other antiseptic remedies ; bnt neither 
nitre nor any of its preparations will commonly be found 
to stay on the stomach, nor, according to Dr Hilary, are 
the nitrous medicines, or even the common antiemetic 
drauglits, proper to be given in this disease, even thongh 
they should agrec with the stomach, on account of their 
attenuating property. 

If the patient has not a stool or two after drinking 
the warm water and vomiting, it is necessary to give-a 
gentle purging clyster 3 and when six or eight hours 
rest have been obtained, a gentle antiphlogistic and an- 
tiseptic purge, in order'to evacuate by stool asmuch of 
the Inlious matter as we possibly can. Or if the pa- 
ticnt has a purging before, which sometimes though 
very rarely happens, a dose of toasted ‘rhubarb is given, 
and an-antiseptic anodyne after it has operated, to abate 
and check the too great purging, but not to stop it, as 
this evacuation has been always observed to be of ser- 
vice, provided it be not very violent. 

After this indication is completely answered, the-next 
is to exhibit such proper antiscptic medicines as may 
stop the putrescent disposition of the fluids. Here the 
cinchona would seem to be the most proper remedy ; 


but unluckily the stomachs-of the patients im this dis- 


ease-are’so much irritated, and so apt to reject every 
thing, that it cannot be retained in any form whatever. 
In this case Dr Percival recommends columbo root, the 
infusion of which is found to be a powerful anticmetic 
and antiputrescent medicine, and might perhaps so far 
alter the state of the stomach as to make it bear the 


bark. Dr Hilary, however, who was ignorant of the 


virtues of columbo, substituted the radix serpentarie 
Virginiane with success. A slight infusion of this root 
not only sat easily on the stomach of the patients, but 
moderately raised the pulse and fever, both of whicl: 
are now too low. ‘Ihe following receipt was found the 
most agrecable and eflicacious : 


B, Rad. scrpent. Virginian. 33). _ 

Croc. Ang. 3ss. M. et infunde vase clauso in aq. 
bul. q. per horam unam ut col. 3vj. Adde ag. 
menth. simp. 3ij. Vin. Maderiens. 3iv. Syr. croc. 
vel syr. & mecon. 31. Elix. vitriol. acid. q. s. ad 
grat. acid. sap. Exhibe cochlearia duo vel tria sin- 
gulis horis vel bihoris, vel seepius pro re nata. 


By the use of this medicine, and soft light nourish- 
ment taken in small quantities, the pulse is usually kept 
Oo up 
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Febres. up and the distemper goes off. But if, after taking 
Lemme this a little while, we find that the pulse docs not rise, 


168 


but on the contrary that a coldness of the extreme parts 
comes on, the medicines must be made more warming, 
by increasing the quantity of the snakeroot and saffron, 
or by adding wnum croceum, confectio cardiaca, or the 
like, but not by the use of volatile spirits and salts, 
which hurt by their stimulating and dissolving qualities. 
Blisters Dr Hilary reprobates in the strongest terms, 
and affirms that he has seen the place where a blister 
was applied turned perfectly black and spliacelated ; so 
that if the spine and end of the ribs had not hindered, 
a large square passage would have becn opened into the 
cavity of the thorax, had the patient lived a few hours 
after it. 

At the same time that the strength of the patient 1s 
kept up by the medicines above mentioned, or by 
others similar, he gave repeated gentle purgatives every 
second or third day, and sometimes, when the symp- 
toms werc very urgent, every day, for four or five days 
successively. But if proper methods be taken in the 
beginning of the disease, it is seldom that such a repe- 
tition of purging is neccssary. 

Dr Hilary’s plan of treating the yellow fever is, in 
our opinion, as judicious as any that has yet been pro- 
posed. But, among the late writers, some have re- 
commended mercury, particularly under the form of 
calomcl, as the most efhcacious remedy which can be 
employed. In some cases it has certainly been given 
to an almost mcredible extent, in a very short time, 
without exciting either purging or salivation. And it 
canuot be denied, that patients have not unfrequently 
recovered under the use of it. But calomel can no 
more be reckoned an infallible remedy for this disease 
than blood-letting. 

Since the introduction of cold affusion, in the cure 
of typhus fevers, by Dr Currie, it has been imagined by 
some, that this practice would aflord a very efficacious 
remedy in the typhus icteroides, as well as in the typhus 
mitior. But experience has not yet confirmed the uti- 
lity of this practice. 

Some have suggestcd the internal use of the oxyge- 
nated muriatic acid, properly dilated, as an article 
from which great benefit may be expectcd in the yel- 
low fever. This practice deserves, we think, a fair 
trial: but the utility of it still remains to be determin- 
ed by experience. 

To the genus of typhus also belong all those fevers 


‘ attended with very profuse and debilitating sweats, and 


which have sometimes, not without good reason, been 
accounted plagues ; such as the English sweating-sick- 
ness, Miliaris sudatoria, Sawv. sp. 5. Ephemcra suda- 
toria, Sawv. sp. 7. Ephemera Britannica, Cadus de 
ephem. Britan. 


Genus VI. SYNOCHUS. 


Synochus, Sawv. gen. 81. Lin. 13. 
Lenta, Lin. 14. 

Phrenitis, Vog. 18. 

Febris continua putrida, Boerh. 730. 


This is a contagious distemper, bcing a complication 
of a synocha and typhus; for the description and cure 
of which, we must of consequence refer to what hath 
been already said concerning these diseases. 


The Llectic FEVER. 


Hectica, Sawy. gen. 83. Lin. 24. Vog. 80. Sag. 684. 


This disease is reckoned by Dr Cullen to be merely 
symptomatic 5 as indeed seems very probable, since it 
gencrally accompanies absorption of pus into the 
blood from internal suppurations, or indeed from such 
as are external, provided they be very large or of a 
bad kind. 

Description. 'The best, perhaps the only proper, de- 
scription of this disorder we have 1s that by Dr Heber- 
den. According to him, the appearance of the hectic 
fever is not unlike that of the genuine itermittent; 
from which, however, the disease is yery different in 
its nature, while at tle same time it is much more 
dangerous. In the true intermittent, the three stages 
of cold, heat, and sweat, are far more distinctly mark- 
ed, the whole fit is much longer, the period which it 
observes is more constant and regular, and the inter- 
missions are more perfect, than in tbe hectic fever. 
For in the latter, cven duving the clearest remission, 
there is usually a feverish quickness perceptible in 
the pulse, which seldom fails to exceed the utmost 
limit of a healthy one by at least 10 strokes in a mi- 
nute. 

The chilness of the hectic fever is sometimes succeed- 
ed by heat, and sometimes immediately by a sweat 
without any intermediate state of heat. The hcat will 
sometimes come on without any remarkable chilness 
preceding ; and the chilness has been observed to go 
off without being followed eithcr by heat or sweat. 
The duration of these stages is seldom the same for 
threc fits together ; and as it is not uncommon for one 
of them to be wanting, the length of the whole fit 
must vary much more than in the true intermittent; 
but in general it is much shorter. 

A paticut subjected to hectic fever is little or nothing 
relieved by the occurrence of the sweat; but is often 
as anxious and restless under it as during the chilness or 
heat. When the sweat is over, the fever will sonie- 
times continue; and in the middle of the fever the chil- 
ness will return; which is a most certain mark of this 
disease. 

The hectic fever will return with great exactness, 
like an intermittent, for two or perhaps three fits; but 
Dr Hcberden informs us, that he does not remember 
ever to have known it keep the samc pcriod for four 
fits successively. The paroxysm will now and then keep 
off for 10 or 12 days; and at other times, especially 
when the patient is very ill, it will return so frequent 
ly on the same day, that the chilness of a new fit will 
follow immediately the sweat of the former. It is not 
unusual to have many threatcnings of a shivering m 
the same day; and some degree of drowsiness 1s apt to 
attcnd the cessation of a fit. 

The urine in a true intermittent is clear during the 
fits and turbid during the intervals ; but in the hectic 
fever it is liable to all kinds of irregularity. It will be 
equally clear or turbid in both stages; or turbid in the 
fits and clear in the intervals ; and sometimes it will be, 
as in a true intermittent, clear during the fever, and 
thick at the going off. 

Hectic paticnts often complain of pains like those 
of the rheumatism, which either affect by turns | 
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every part of the body, or else return constantly to the 


same part ; which is often at a great distanee from the 
seat of the prineipal disorder, and, as far as is known, 
withont any peculiar connection with it. Those pains 
are so violent in some patients, as to require a large 
quantity of opinm. As far as Dr Heberden has ob- 
served, they are most common where the hectie arises 
from some uleer open to the external air, as in eancers 
of the face, breast, &e. Joined with’ this fever, and 
arising probably from one common cause, he has been 
surprised to see swellings of the limbs, neck, or trunk 
of the body, rise up almost in an instant, as if the part 
was all at once grown fatter. ‘These swellings are not 
painful, hard, or discoloured, and they continue for se- 
veral hours. 

Dr Heberden has seen this fever attack these who 
seemed in tolerable health, in a sudden and violent 
manner, like a eommon inflammatory one ; and like that, 
also, in a very short time bring them into immi- 
nent danger of their lives ;, after which it has begun to 
abate, and to afford hopes of a perfect recovery. But 
though the danger might be over for the present, and 
but little of afever remain ; yet that little has soen de- 
monstrated, that it was kept up by some great misehief 
within, and, proving unconqucrable by any remedies, 
has gradually undermined the health of the patient, and 
never ceased except with his life. This manner of its 
beginning, however, is a rare oceurrenee. It mueh 
oftener dissembles its strength at first ; and creeps on so 
slowly, that the subjeets of it, though they be not per- 
fectly well, yet for some months hardly think them- 
selves ill ; complaining only of being sooner tired with 
exercise than usual, of want of appetite, and of falling 
away. But gentle as the symptoms may seem, if the 
pulse be quicker than ordinary, so as to have the artery 
to beat 90 times and perhaps 120 times in a minute, 
there is the greatest reason to be apprehensive of the 
event. In no disorder, perhaps, is the pulse of more 
use to guide our judgment than in the hectic fever: 
yet even here ‘we must be upon our guard, and not 
trust entirely to this criterion ; for one in about twenty 
patients, with all the worst signs of decay from some 
incurable cause, which irresistibly goes on to destroy 
his life, will show not the smallest degree of quickness, 


nor any other irregularity of the pulse, to the day of 


his death. 

_ Causes, &e. This fever will supervene whenever 
there is a great collection of matter formed in any part 
of the body ; but it more particularly attends upon the 
inflammation of a scirrhous gland, and even upon one 
that is slight and only just beginning ; the fever grow- 
ing worse in proportion as the gland becomes more in- 
flamed, uleerated, or gangrenous. And such is the 
lingering nature of those glandular disorders, that the 
first of those stages will continue for many months, and 
the seeond for some years. 

If this seirrhous inflammation be external, or in the 
lungs, or some of the abdominal visecra, where the 
disturbance of their functions plainly points out the 
Seat of the disorder, no doubt can be entertained con- 
cerning the eause of the fever. But if the part affect- 
ed be not obvious to the senses, and its precise func- 
tons be not known, the hectic, which is there only 
part of the train of another disease, may be mistaken 
orthe primary or only affection. . 
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‘Lying-in-women, on account of the violence sus-  frectica. 
tained in delivery, generally die when affected with —-~v— 


this fever. Women of the age of near 50 and up- 
wards are particularly liable to it. For, upon the 
cessation of their natural discharge, the glands of the 
breasts, ovaries, or womb, too commonly beyin to 
grow scirrhous, and proceed to be caneerous. Not 
only these, but the glandular parts of all the abdd- 
minal viseera, are supposed to be affeeted at this’ 
particular time, and to become the seats of ineurable 
disorders. 

The injuries done to the stomach and liver by hard 
drinking are attended with similar symptoms, and ter- 
minate in the same manner. 

Dr Heberden observes, that the slightest wound by 
a fine-peinted instrument is known upon some ocea« 
sions to bring on the greatest disturbances, and the 
most alarming symptoms, nay even death itself. For 
not only the wounded part will swell and be painful, 
but by turns almost every part of the body ; and very 
distant parts have been known to come even to suppu- 
ration, These symptoms are constantly aceompunied 
with this irregular intermittent, which lasts as long as 
any of them remain. 

Prognosis. 'This anomalous fever is never less dan- 
gerous than when it originates from a kindly suppura- 
tion, into whieh all the diseased parts are melted down, 
and for which there is a proper outlet. 

The symptoms and danger from some small punc- 
tures, with their concomitant fever; most frequently. 
give way in a few days ; though in some persons they 
have continued for two or three months, and in others 
have proved fatal. 

The inflammation of internal scirrhous glands, or of 
those in the breasts, sometimes goes off, and the fever, 
whieli depended uponit, ceases; but it mueh oftener 
happens, that it proceeds to cancerous and gangrenous 
ulcers, and terminates only in death. Death is also, 
almost universally, the consequence of hectie fever 
from tubercles of the lungs, which have’ in general at 
least been considered as glandular bodies in a seirrhous 
State. 

Cure. It is not to be expected that the same re- 
medies will in every case be adapted to a fever 
which, arising from very different eauses, is attend- 
ed with such a varicty of symptoms. A mixture of 
asafcetida and opium has insome persons seemed singu- 
larly serviceable in this fever, when brought on by a 
small wound; but in most other cases the principal if 
not the sole attention of the physician must be employ- 
ed in relieving the symptoms, by tempering the heat, 
by preventing both costiveness and purging, by procur- 
ing sleep, and by checking the sweats. If, at the same 
time, continues Dr Heberden, he put the body into as 
good general health as may be, by air, exercise, and a 
proper course of mild diet, he ean perhaps do nothing 
better than to leave all the rest to nature. In some 
few fortunate patients, nature appears to have sueli re- 
sourees, as may afford reason for entertaining hopes of 
cure, even in very bad cases. For some have recovered 
from this fever attended with every symptom of an 
abdominal viscus incurably diseased, after all proba- 
ble methods of relief from art had been tried in vain, 
and after the flesh and strengtli were so exhausted as to 
leave searce any hopes from nature. In those deplora- 
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inflammation of some particular part either external or py,.0 | 


ble cireumstances, there: has arisen a swelling not far 
from the probable scat of the disorder, and yet without 
any diseoverable eommunieation with it. ‘Uhis swelling 
has eome to an abseess; in eonsequenec of whieh the 
pulse has soon returned to its natural state, as have also 
the appetite, flesh, and strength. What nature has per- 
formed in those rare eases, Dr Heberden aequaints us, 
he has often endeavoured to imitate, by making issucs 
or applying blisters near the seat of the disease ; but he 
cannot say with the same sueeess. 

It seems at present, Dr Heberden observes, to be 
the opinion of many practitioners, that gangrenes will 
be stopped, and suppuration beeome morc kindly, by 
the use of Peruvian bark; and therefore this remedy 
is always either advised or permitted in the irregular 
fever joined with suppurations and gangrencs. But he 
affirms he docs not remember ever to have seen any 
cood effeet from cinchona in this fever unattended with 
an apparent uleer; and even in gangrenes it so often 
fails, that in sueecssful cases, where it has been admi- 
nistered, there must be room for suspieion that the sue- 
eess was owing to another cause. Dr Heberden ae- 
knowledges, at the same time, that he never saw any 
harm from einehona, in these, or indeed in any other 
eases, exeept a slight temporary purging or sickness, 
where it. has happened to disagree with the stomaeh, 
or where the latter has been loaded by taking the me- 
dicine too fast, especially in dry boluses wrapped in 
wafer-paper. | 

In heetie illnesses, where all other means have proved 
ineffeetual, a journey to Bath is usually proposed by 
the friends, and wished for hy the sick; but Dr He- 
berden justly observes, that, besides the fatigue and 
many ineonveniences of a journey to a dying person, 
the Bath waters are peeuliarly hurtful in this fever, 
whieh they never fail to inerease, and thereby aggra- 
vate the sufferings and hasten the death of the pa- 
tient. 


Orper II]. PHLEGMASITZ. 


Phlegmasize membranose et parenehymatose, Savvy 
Class TT. Ord. J. 17. Sag. 605. 

Morbi febriles phlogistiei, Z7z. Class ITE. 

Febres eontinuz eomposite inflammatoriz, lor. 

Morbi acuti febriles, Bocrh. 770. 

Fehres inflammatoriz, Hoffim. II. 105. Junck. 61. 


The phlegmasic, or topieal inflammations, are a 
very numerous assemblage of diseases. Their great 
characteristies are, the general symptoms of fever, and 
a topieal inflammation, attended with the lesion of some 
important funetion. In most instances, when blood is 
drawn, it is found upon coagulation to be eovered with 
a buffy coat. Under this order, many important ge- 
nera are eomprehended, eaeli requiring a separate eon- 
sideration, 


Genus VII. PHLOGOSIS. 


Sp. I. PHLoGosIs PHLEGMONE. 


Phlegmone auetorum, Sauv. gen. 15. Lin. 39. Vog. 


51. 
Inflammatio, Lin. 231. Boerh. 370. Junck. 20. 


ry ¢ e e e ° 
This disease is a synocha fever, accompanied with an 


internal, and eonsequently it varies very much in its 
form and the degree of danger attending it, aeeording 
to the situation and funetions of the part afleeted with 
topical inflammation. ‘Io this speeies, therefore, belong 
the following diseases : 


Foruneulus, Sewv. gen. 18. Vag. 352. 
Tereminthus, Mog. 381. 
Pupnla, Lin. 275. Sauv. p. 6. 
Varus, Vog. 436. Lin. 269. Sauv. p. 7. 
Baechia, Lz. 270. 
Gutta rosea, Savv. gen. 4. 
Gutta rosaeca, Vog. 437. 
Hordeolum, Sazv. gen. 27. Lin. 276. Pog. 434. 
Otalgia, Saav. gen. 197. Lin. 44. Fog. 148. 
Dolor otalgicus, Hoffm. IT. 336. 
Parulis, Vog. 362. 
Mastedynia, Save. gen, 210. Fog. 153. 
Paronyehia, Sanv. gen. 21. Lin. 258. Vog. 345. 
Arthroeace, Sawv. gen. 78. Lin. 256. 
Pwedarthroeaee, Vog. 419. 
Spina ventosa, Boerh. 526. 
Phimosis, Sazv. gen. 22. Lin. 297. Vog. 348. 
Paraplimosis, Vog. 349. 


For the eure of inflammations, Dr Cullen lays down 
the following indieations. 1. To remove the remote 
eauses when they are evident and eontinue to operate, 
2. To take off the phlogistie diathesis afleeting the 
whole system, or the partieular part. 3. To take off 
the spasm of the partieular part, by remedies applied to 
the whole system, or to the part itself. 

The means of removing the remote causes will rea- 
dily oceur, from eonsidering the particular nature and 
eireumstanees of the different kinds. Aerid matters 
must be removed, or their action must be prevented, 
by the applieation of demuleents. Compressing and 
overstretching powers-must be taken away; and from 
their several cireumstanecs, the means of doing so will 
be obvious. 

‘The means of taking off the phlogistie diathesis of 
the system are the same with those already mentioned 
under the enre for synoeha. The means of taking off 
the spasm also from the particular part, are much the 
same with those already mentioned. Only it 1s to be 
rememhered, that topieal bleedings, sueh as eupping 
with searifieations, applying lecches, &e. are in this 
ease much more indicated ; and that same of the other 
remedies are to be directed more particularly to the 
part affected, as shall be more fully eonsidered when 
we treat of those diseases attended with partieular in- 
flammations. 

When a tendeney to snppuration is perceived, the 
proper indieation is to promote the produetion of per- 
feet pus as mueh as possible. For this purpose various 
remedies, supposed to possess a speeific power, have 
been proposed : but it does not appear that any of them 
are possessed of a virtue of this kind ; and, in Dr Cul- 
len’s opinion, all that can be done is to favour the 
suppuration by sueh applieations as may support a mo- 
derate heat in the part, by some tenaeity eonfine the 
perspiration, and by an emollient quality may weaken 
the eohesion of the teguments, and favour their erosion 
As all ahsecsses are oeeasioned by the effusion of fluids, 
and as in the case of certain effusions a suppuration be- 
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pose for whieh they were intended. The same author Phlogosis. 
also remarks, that all the advantages commonly obser- ——y——~ 


| 


— tion, by diminishing the foree of circulation, &c. ought 


tobe avoided. But as we observe, on the one hand, 
that a certain degree of increased impetus, or of the ori- 
ginal symptoms of inflammation, 1S necessary to produce 
a proper suppuration ; so it is then especially necessary 
to avoid those means of resolution which may diminish 
too much the force of circulation. And on the other 
hand, as the impetus of the blood, when violent, is found 
to prevent the proper suppuration 5 so, in such cases, 
though a tendency to suppnration may have begun, it 
may be proper to continue those means of resolution 
which moderate the force of the circulation. With re- 
spect to the opening of abseeses wlien eompletcly form- 
ed, sec the article SURGERY. 


When an inflammation has taken a tendeney to gan-, 


grene, that event is to be prevented by every possible 
means; and these must be different according to the 
nature of the several causes : but after a gangrene has 
in some degree taken place, it can be cured only by 
the separation of the dead from the living parts. ‘This 
in certain circumstances can be performed, and most 
properly, by the knife. In other eases. it can be done 
by exeiting a suppuratory inflammation on the verge 
of the living part, whereby its cohesion with the dead 
part may be cverywhere broken off, so that the latter 
may fall off by itself. While this is doing, it is. pro- 
per to prevent the further putrefaction of the part, and 
its spreading wider. For this purpose various antisep- 
tic applieations have been proposed: but Dr Cullen is 
of opinion, that while the teguments are entire, these 
applications ean hardly have any effect ; and therefore 
that the fundamental-proecdure must be to searify the 
part so as to reach the living substanee, and, by the 
wounds made there, to cxeite the suppuration required. 
By the same incisions also we give access to antiseptics, 
which may both prevent the progress of the putrefac- 
tion in the dead, and exeite the inflammation necessary 
on the verge of the living parts. 

When the gangrene proceeds from loss of tone, and 
when this, eommunieated to the neighbouring parts, 
prevents that inflammation which, as we have said, is 
requisite to the separation of the dead parts from the 
living, it will be neeessary to obviate this loss of tone 
by tonic medicines given internally ; and for this pur- 
pose cinchona has been found to be most eflectual. 
But when the gangrene arises from the violenee of in- 
flammation, the bark may not only fail of proving a 
remedy, but may do harm: for its power as a tonic is 
especially suited to those cases of gangrene which pro- 
ceed from an original loss of tone, as in the case of palsy 
and oedema; or in those cases wlicre a loss of tone takes 
place after the original inflammatory symptoms are re- 
moved. 

On the other hand, Mr Bell is of opinion, that in- 
cisions made with a view ‘to admit the operation of an- 
tiseptic remedies in gangrencs, as well as the remedies 
themselves, must be pernicious from the irritation they 
eecasion, and from the danger of wounding blood- 
vessels, nerves, or tendons, and also by allowing a free 
passage for the putrescent fluids into the parts not 
yet aflected. And: unless they be carried so deep as 


'o reach the sound parts, applications of the antiseptic - 


Kind can never have any efleet in answering the pur- 


x 


ved from the great number of applications recommend- 
ed for gangrene, are obtained with more ease, and ge- 
nerally too with more certainty, from the use of some 
gentle stimulating embrocation; which, by cxciting 2 
slight irritation upon the surface, especially when assist- 
ed by a free use of cinchona, produces for the most part 
such a degree of inflammation as is wished for. With 
this view he has frequently known a weak solution of 
sal ammoniac, a dram of the salt to two ounces of vine- 
gar and six of water, form a mixture of very proper 
strength for cvery purpose of this kind. But the degree 
of stimulus ean easily be cither increased or diminished 
according to circumstanecs, by using a larger or smaller 
proportion of the salt. 

Whenever, cither by the means recomn.ended, or by 
a natural exertion of the system, a slight inflammation 
appears between the diseased and sound parts, we may 
in general, with tolerable certainty, expect, that in due 
time the parts will be separated ; and when a full sup- 
puration is once fairly cstablished, there ean be little 
donbt that the mortified parts will be soon and easily 
removed. 

A complete separation being effected, the sore is to 
be treated in the manner described under the article 
SURGERY; with a proper attention, at the same time, 
to the support of the general system by the continuance | 


of nourishing diet, and cinchona with such quantities of 


wine as may seem necessary. 


With regard to the bark, however, it is proper to ° 
take notiee of another case of mortification in which it ° 
is likewise unsuceessful, as well as in that attended with ’ 


a high degree of inflammation ; and that is, in those 


mortifications of the tocs and feet, eommon in old * 
people, or which arise from any cause increasing the - 
rigidity of the vessels to such a degree as to prevent the - 
In this case Mr ~ 


nrotion of the fluids through them. 
Pott lras discovered, that all kinds of warm applications » 
are very unsueeessful ; but by the free use of opium, to- 

gether with sedatives. and relaxants externally applicd, 


he has frequently seen the tumefaction of the feet and - 
ankles subside, the skin recover its natural colour, and ‘ 


all the mortihed parts separate in a very short time, 
leavmg a clean sore. 
other attempt to separate artificially the mortified from 
the sound parts, he thinks them very prejudicial, by 
giving pains; which is generally of-itself violent’ in this 
disease, and which seems to have a great share in pro- 
ducing the other evils. 

The other terminations. of. inflammation either do 
not admit of any treatment except that of preventing 


them by resolution, or propcrly belong to the article «- 


SURGERY. 
Sp. I]. PHLoGosis ERYTHEMA. 


Erythema, Sazv. gen. 11. 
Erysipelas anctorum, Vog. 343. 
Hicropyr. Vog. 344. __ | 
Anthrax, Saw. gen. 19. Lin. 272. Vog. 353. °- 
Carbo et carbunculus auctornm. 
Erythema gangreenosum, Sazv. sp. 7. 
Erythema a frigore. 
Erythema pernio, Sazv. sp. 4. 
Pernio, £7. 259. Vog. 350. — 
Erythema: 


But as to scarifications, or any ° 
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Erythema ambustio, Sauv. sp. 2. 
Erysipelas ambustio, Sazv. sp. 4. 
Combustura, Ln. 245. 

Combustio, Boerh. 476. 
E:ncausis, Yog. 344. 

Erythema ab acri alicno applieato. 
Erysipelas Sinense, Sauv. sp. 7. 

Erythema ab acri inquilino. 
irythema intertrigo, Sav. sp. 5. 
Intertrigo, Lin. 247. Vog. 502. 

Erythema & compressione. 

Erythema paratrima, Sazvv. sp. 6. 

Erythema & punctura, Sawv. sp. 9. 
Erysipelas 4 vespis, Sawv. sp. 19. 
Psydracia & vespis, Sawv. sp. 2. 

Erythema cum phlegmonc. 

Erysipelas phlegmonodes auctorum. 

Erythema cum cedemate. 

Erysipelas symptomaticum, Sazv. sp. 6. 


The word erythema does not apply to any primary 
disease, but to a great number of those cutaneous in- 
flammations denominated by another general term, viz. 
the erysipelas, or “ St Anthony’s fire ;”” and which be- 
ing commonly symptomatic of some other inflammation 
or disorder, are to be removed only by removing the pri- 
mary disease: the erythema is found scarcely to bear 
any kind of warm application to itself ; and is very apt, 
if treated as a primary disease, to terminate in a gan- 
grene of the part affected, or some other disorder still 
more dangerous. ‘The difference between the phlegmon 
or preceding species, and erythema, according to Dr 
Cullen, is, that, in the former, the inflammation seems 
particularly to aflect the vessels on the internal surface 
of the skin, communicating with the lax adjacent cel- 
Jular texture ; whence a more coprous effusion, and that 
too of serum convertible into pus, takes place. In 
the erythema the affection is of the vessels on the cx- 
ternal surface of the skin communicating with the rete 
mucosum. ‘This affection does not admit of any efiusion 
but what scparates the cuticle, and gives occasion to the 
formation of a blister, while the smaller size of the ves- 
scls admits only of the effusion of a thin fluid very sel- 
dom convertible into pus. For the cure of the fever 
attended with erythema or erysipelus, sce below 3 and 
for the extcrnal treatment of erythema, see SURGERY. 


Genus VHI. OPHTHALMIA. 


Inflammation of the Eyzs. 


r 
Pog. 341. 


Ophthalmia, Sav. gen. 196. Lin. 43. 
ag. 231. Junck. 24. 
Chemosis, og. 46. 
Oplithalmites, Vog. 47. 
Inflammatio oculorum, Hoffm. IT. 165. 
Ophthalmia taraxis, Sazv. sp. 1. 
Ophthalmia humida, Sazv. sp. 8. 
Ophthalmia chemosis, Sawzv. sp. 12. 
Ophthalmia crysipclatosa, Sawv. sp. 7. 
Ophthalmia pustulosa, Sawv. sp. 6. 
Ophthalmia phlyctanodes, Sav. sp. 22. 
Ophthalmia choroeidea, Sauv. sp. 13. 
Ophthalmia tenebricosa, Sav. sp. 10. 
Ophthalmia trachoma, Sawv. sp. 4. 
Ophthalmia sicca, Sav. sp. 5. 


I 


Opbthalmia angularis, Sewz. sp. 14. 
Ophthalmia tuberculosa, Sauv. sp. 3. 
Ophthalmia trichiasis, Sawv. sp. 2. 
Ophthalmia cancrosa, Sawv. sp. 15. 
Ophthalmia & synechia, Sawv. sp. 16. 
Ophthalmia 4 lagophthalmo, Sauv. 17. 
Ophthalmia ab elcomatc, Sav. sp. 18. 
Ophthalmia ab ungue, Sauv. sp. 19. 
Ophthalmia 4 cornee fistula, Sawv. sp. 20, 
Ophthalinia uvex, Sawv. sp. 22. 
Ophthalmia metastatica, Sauv. sp. 24. 
Ophthalmia scropliulosa, Sauv. sp. g. 
Ophthalmia siphylitica, Sauz. sp. 11. 
Ophthalmia febricosa, Sauv. sp. 23. 


From reading this long list of distinctions which 
authors have invented in the ophthalmia, it is evident, 
that by far the greatest part of them are symptomatic, 
or merely the consequence of otlicr disorders present 
in the habit; and therefore the remedies must be 
directed towards the removal of these primary disor- 
ders ; and when they are gone the ophthalmia will be 
removed of course. Dr Cullen observes, that the in- 
flammation of the cye may be considered as of two 
kinds; according as it is seated in the membranes of 
the ball of the eye, when it is named ophthalmza mem- 
branarum ; or as it is seated in the sebaceous glands 
placed in the tarsus, or edges of the eyelids, in which 
case it may be termed ophthalmia tarsi. These two 
kinds are very frequently connected together, as the 
one may excite the other ; but they are still to be di- 
stinguished according as the one or the other may hap- 
pen to be the primary affection. 

1. The inflammation of the sembranes of the cye af- 
fects especially, and most frequently, the adnata, and 
appears in a turgesccnce of its vessels ; so that the red 
vessels which are naturally therc, become not only in- 
creased in size, but many more appear than in a natural 
state. ‘This turgescence of the vessels is attended with 
pain, especially upon the motion of the ball of the eye; 
and this irritation, like every other, applied to the 
surface of the eye, produces an effusion of tears from 
the lachrymal gland. 

The inflammation commonly, and chicfly, affects 
the adnata spread on the anterior part of the bulb of 
the eye; but usually spreads also along the contimua- 
tion of the adnata on the inside of the palpebra; and 
as that is extended on the tarsus palpebrarum, the ex- 
cretories of the sebaceous glands opening there are 
also frequently affected. When the affection of the 
adnata is considerable, it may be communicated to the 
subjacent membranes of the eye, and cven to the ret- 
na itself; which thereby acquires so great sensibility, 
that every impression of light becomes painful. ‘The 
inflammation of the membranes of the cye is in difler- 
cnt degrees, according as the adnata is morc or less 
affected, or aceording as the inflammation 1s either of 
the adnata alone, or of the subjacent membranes also 5 
and upon these differences, different species have been 
established ; but they seem all to difler ony in degree, 
and are to be cured by the same remedies more or less 
employed. | 

The proximate cause of ophthalmia is not different 
from that of inflammation in general; and the dit- 
ferent circumstances of ophthalmia may be =e 
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1a. by the difference of its remote causes, and by the dif 
} ferent parts of the eye which it happens to affect ; as 
+ may be understood from what has been already said. 
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which at the same time do not produce Irritation, prove Ophthal- 
useful. Of all these the solution of acetite of lead, as- mia. 


siduously applied, is perhaps the hest. In the cure of ““~——~ 


We shall therefore proceed to give an account of the 
method of cure. 

The great objects to be aimed at in the treatment 
of ophthalmia, are, in the first place, the resdlution 
of the inflammation which has already taken place ; 
and, secondly, the removal of those consequences which 
frequently arise from the inflammation, especially if it 
have been of long standing. But besides these, while 
it has appeared from formcr observation, that there is 
a peculiar disposition to the disease, practices may often 
be successfully employcd to combat this disposition, and 
thus prevent the return of the affection. 

The ophthalmia membranarum requires the reme- 
dies proper for inflammation in gencral; and when the 
deeper-seated membranes are aflected, and especially 
when a pyrexia is present, large general bleedings may 
be necessary. But this last is seldom requisite, and, 
for the most part, the ophthalmia is an affection mere- 
ly local, accompamied with httle or no pyrexia. Ge- 
neral bleedings therefore have little effect upon it, and 
the cure is chiefly to be ohtained by topical bleedings, 
that is, blood drawn from the vessels near the inflamed 
part; and opening the jugular vein, or the temporal 
artery, may be considered as in some measure of this 
kind. It is commonly sufficient to apply a number of 
leeches round the eye; but it is perhaps still better 
to draw blood by cupping and scarifying from the 
temples. In many cases, the most eflectual remedy 
is to scarify the internal surface of the inferior eye- 
lid, and to cut the turgid vessels upon the adnata itself. 

Besides blood-Ictting, purging, as a remedy suited 
to inflammation in general, has been considered as pe- 
culiarly adapted to inflammation in any part of the 
head, and therefore to ophthalmia; and it is sometimes 
useful: but, for the reasons given before with respect 
to general blecding, purging in the case of ophthal- 
mia does not prove useful in any proportion to the eva- 
caution excited.—For relaxing the spasm in the part, 
and taking off the determination of the fluids to it, 
blistering near the part has commonly been found use- 
ful. When the inflammation docs not yield to the ap- 
plication of blisters after topical bleeding, great bene- 
fit is often obtained by supporting a discharge from 
the blistered part, under the form of an issue, by which 
means a more permanent determination of blood from 
the part is obtained. 

It is probably also on the same principle that the 
good effects obtaincd from the use of errhine medicines 
in’ obstinate cascs of ophthalmia are to be accounted 
for. By these errhines, in particular, which occasion 
and support for some time a great discharge from the 
nose, great benefit has often been obtained. The 
powder of asarabacca, or the infusion of hippocastanum, 
snuffed up the nose at bedtime in proper doses, are often 
productive of the best effects, when many other reme- 
dies have been tried in vain. 

Ophthalmia, as an external inflammation, admits of 
topical applications. All those, however, which in- 
crease the heat and relax the vessels of the part, prove 
hurtful; and the admission of cool air to the eye, and 
the application of cooling and astringent medicines, 


this distemper, indecd, all irritation must carefully be 
avoided, particularly that of light; and the only cer- 
tain means of doing this is by keeping the patient in a 
very dark chamber. 

2. In the ophthalmia tarst, the same medicines may be 
necessary, as have been already recommended for the 
ophthalmia membranarum. However, as the ophtbal- 
nia tarsi may often depend upon an acrimony dcposit- 
ed in the sebaceous glands of the part, so it may re- 
quire various internal remedies according to the varicty 
of the acrimony in fault 5 for which we must refer to 
the consideration of scrophula, siphylis, or other dis- 
eases with which this ophthalmia may be connected ; 
and where these shall not be evident, certain remedics 
more generally adapted to the evacuation of acrimony, 
such as mercury, may be employed. In the ophthal- 
mia tarsi, it almost constantly happens that some ul- 
cerations are formed on the tarsus. ‘These require the 
application of mercury and copper, which alone may 
sometimes cure the whole affection: and they may be 
useful even when the discasc depends upon a fault of 
the whole system. 

Both in the ophthalmia membranarum, and in the 
ophthalmia tarsi, it is necessary to obviate that gluing 
together of the eyclids which commonly happens in 
slecp; and which may be donc by insinuating a little 
of any mild unctuous medicine between the eyclids be- 
fore the patient shall go to sleep. 

The slighter kinds of inflammations from the dust 
or the sun, may be removed by fomenting with warm 
milk and water, adding a small portion of brandy ; 
and by anointing the borders of the eyelids with wn- 
guentum tutie, or the like, at night, especially when 
those parts are cxcoriated and sore. But in bad cases, 
after the inflammation has yielded a little to evacua- 
tions, the cataplasma aluminis of the London Pharma- 
copoeia spread on hint, and applied at bedtime, has been 
found the best external remedy. Before the use of 
the latter, the solution of sulphate of zinc is prescribed 
with advantage ; and in violent pains it is of service 
to foment {frequently with a decoction of white poppy- 
heads. One of the most common and most disagree- 
able consequences of ophthalmia, is an offuscation of 
the cornea, so far obstructing the passage of light as 
to diminish or prevent vision. This is sometimes so 
considerable as to admit of removal by operation: 
but in slighter cases it may often be removed by the 
application of different gentle escharotics ; and in this 
way, without the least danger of any inconvenience, 
goods effects are often obtained, from gently introdu- 
cing into the eye at bedtime a powder consisting of 
equal parts of supertartrite of potass and sugar, reduced 
together to a fine powder. | 

Where there is a disposition to frequent returns of 
this affection, cinchona is often employed with suc- 
cess in combating it: But nothing in gencral answers 
better than frequent and regular cold bathing of the 
eyes. 
Besides the various specics of ophthalmia which were 
before known in Britain, another has lately been intro- 
duced, that contagious ophthalmia, viz. with which the 
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Phlegma- British troops were ullected in Veypt, and which they 
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have imported into this island on their return from 
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_ pression of urine ; and forgetfulness. 
_ when present may be known by the following signs: 


Of this affection many interesting accounts have been 
published. Perhaps the best is an elaborate treatise by 


‘Mr Edmonston, who has had many opportunities of 


witnessing the affection, and extensive practice in the 


‘treatment of the disease, both in [gypt.and in Britain. 
‘To his work therefore we may refer those who wish for 
the most full information respecting it. 


We shall only 
observe, that now, no doubt can be entertained respect- 
ing the contagions nature of the disease; and that 
therefore the first great object necessary in the treat- 
inent is the complete scparatiun of the diseased from the 
sound. . 


Genus IX. PHRENITIS. 


Purensy, or Inflammation of the Bray. 


Phrenitis, Savv. gen. 101. Lin. 25. Sag. gen. 301. 
Boerh. 771. Hoffm. 1.131. JSunck. 63. 

» Phrenismus,. og. 45. 

Cephalitis, Sawv. gen. 109. Sag. gen. 310. 
- Sphacelismus, Lz. 32. 

Phrenitis vera, Sawv. sp. 1. Boerh. 771. 
Phrenitis idiopathica, Junck. 63. 

Cephalalgia inflammatoria, Sauvv. sp. 9. 
Cephalitis spontanea, Sawv. sp. 3. 

Cephahitis siriasis, Sav. sp. 4. 

Siniasis, Vog. 34. 

Cephalitis Littriana, Sazv. sp. 5. ‘ 


Dr Cullen observes, that the true phrenitis, .or in- 
flammation of the membranes or substance of the brain, 
is very rare as an original disease: but, as a symptom 
of others, much more frequent; of which the following 
kinds are enumerated by different authors : 


Phrenitis synochi pleuritice, Sawv. sp.°2. 
. Phrenitis synochi sanguinese, Savv. sp. 4. 
Phrenitis calentura, Sezv. sp. 11. 
Phrenitis Indica, Sawv. sp. 12. 
Cephalitis Aigyptiaca, Saav. sp. 3. 
Cephalitis epidemica anno 1510, Sawv. sp. 6. 
Cephalitis verminosa, Suzv. sp.: 7. 
Ccphalitis.ccrebelli, Savvy. sp..8. 
Phrenitis miliaris, Sawv. sp, 3. 
Phrenitis variolosa, Sawv. sp. 5. 
Phrenitis morbillosa, Sazv. sp. 6. 
Phrenitis 4 pica, Sawv. sp. 8. 
Phrenitis aphrodisiaca, Sazv. sp. 9. 
Phrenitis 4 tarantismo, Sav. sp. 14. 
Phrenitis hydrophobica, Sazv. sp. 15. 
Phrenitis & dolore, Sazv. sp. 13. 
Cephalitis traumatica, Sazv. sp. 2. 


Description. The signs of an impending phrenitis 
are, immoderate and continual. watchings; or if any 
sleep be obtained, it is disburbed with dreams, and 
gives no refreshment; acute. and. lasting pains, cspe- 
cially in the hind part of the head and neck; little 
thirst; a great and slow respiration, as if proceeding 
from the bottom of the breast; the pulse sometimes 
small and slow, somctimes quick and frequent ; a sup- 
The distemper 


The veins of the hcad swell, and the temporal arteries Phr 
throb much; the eyes arc fixed, sparkle, and havea 
fierce aspect 5 the speech is incoherent, and the patient 
behaves very roughly to the bystanders, with furious 
attempts to get out of bed, not indeed continually, but 
returning as it were by paroxysms: the tongue is dry, 
rough, yellow, or black; there is a coldness of the ex- 
ternal parts; a proneness to anger; chattering of the 
tecth; a trembling of the hands, with which the sick 
seem to be gathering something, and actually do gather 
the naps off the bed-clothes. | 

Causes of, and persons subject to, this disorder. 
People of a hot and bilious habit of body, and such as 
are of a passionate disposition, are apt to be affected 
with phrenitis. In the same danger are those who make 
much use of spices, or are given to hot and spirituous 


‘liquors; who have been exposed more than nsual to the 


sun, or obliged-to undergo immodcrate studies or watch- 
ings; who are subject to headachs, or in whom some 
customary hemorrhages have been stopped ; or the dis- 
ease may arise from some injury olfercd to the head ex- 
ternally. Sir John Pringle observes, that the phremitis, 
when considered as an original disease, 1s apt to attack 
soldiers in the summer season when they are exposed 
to the heat of the sun, and especially when asleep and 
in liquor. A symptomatic phrenitis is also more fre- 
quent in the army than elsewherc, on account of the 
violence done to all fevers when the sick are carried in 


-waggons from the camp to the hospital, where the very 


noise or light alonc would be sufhcient, with more de- 


‘licate natures, to.raise a phrensy. From these and s1- 
milar canses, a state of active inflammation, aflecting 
some, parts within the cranium, is produced: and there 


can ‘be-no doubt, that from this all the symptoms of the 
disease arise, and. particularly that pecuhar delimum 


. which characterizes it. . But in what manner local dis- 


eases, cven of the brain itself, produce affections of the 


mind, we arc still totally in‘the’ dark. 


Prognosis. Y.very kind of. phrenitis, whether idio- 


pathic or symptomatic, is attended with a high degree 


-of danger; and, unless removed before the fourth day, 


a gangrene or sphacclus of the meninges readily takes 
place, and the patient dics delirious. The following 
are the most fatal symptoms: A continual and furious 


delirium, with watching; thin watcry urine, white 
“faces, the urine and stools, running off involuntarily, 


or a total suppression of these excretions ; a ready dis- 
position to become stupid, or to faint ; trembling, n- 
gor, chattering of the teeth, convulsions, hiccough, 


coldness of the extremities, trembling of the tongue, 


shrill voice, a sudden cessation of pain, with apparent 
tranquillity. “The following are favourable : Sweats, 
apparently critical, ‘breaking out; a seeming effort of 


- nature to terminate the’ disease by a diarrhoea ; a large 


“hemorrhagy from the nose; swellings of the glands be- 


we 


innd the ears ; hemorrhoids. 
Cure. From what has been said of the theory of 


‘this disease, the cure must entirely depend on obtaining 


a resolution.of the inflammation. The objects chiefly 
to be aimed at with this view are, 1.'The removal of 
such exciting causes as continue to operate. 2. The 


diminution of the momentum of the blood in the cir- 


culating system in general. 3. The diminution of 


impetus at the brain in particular: and, 4. The avoid- 


ing 


tice. 


motion of the blood or to give determination to the 


= —— head. 


Different practices may be used with these inten- 
tions ; but the most powerful remedies arc to be im- 
mediately cmployed. Large and repeated blecdings 
are cspecially necessary; and these too taken from 
vessels as near as possible to the part affected. The 
opening the temporal artery has been recommended, 
and with some reason: but as the practice is attended 
‘with inconveniences, perhaps the opening of the ju- 
gular veins may in general prove more effectual ;_ with 
which, however, may be joined the drawing of blood 
from the temples by cupping and scarifying. It is also 
probable, that purging may be of more use in this than 
im some other inflammatory affections, as it may ope- 
rate by revulsion. Tor the same purpose of revulsion, 
warm pediluvia are a remedy, but rather ambiguous. 
The taking off the force of the blood in the vesscls of 
the head by an erect posture is generally useful. Bli- 
stering is also useful, but chiefly when applied near to 
the part affected. In short, every part of the antiphlo- 
gistic regimen is here necessary, and particularly the 
admission of cold air. Even cold substances applied 
to the head have been found useful ; and the applica- 
tion of such refrigcrants as vinegar is certainly proper. 
Opiates are thought to be hurtful in every inflammatory 
state of the brain. On the whole, howcver, it must he 
remarked, that practitioners are very uncertain with re- 
gard to the means proper to be used in this discasc ; and 
the more so, that the symptoms by which the disease is 
commonly judged to be present, appear sometimes 
without any internal inflammation; and on the other 
hand, dissections have shown that the brain has been 
inflamed, where few of the peculiar symptoms of inflam- 
mation had appeared before death. 


Genus X. CYNANCHE. 


Cynanche, Sau. gen. 110. Lin. 33. Sag. gen. 300. 
Angina, Vog. 49. Hoffm. I. 125. Junck. 30. 
Angina inflammatoria, Boerh. 798. 


Sp. I. CyNancHE TONSILLARIS, 
The Inflammatory Qurnsy. 


Cynanche tonsillaris, Sawv. sp. 1. 
Angina inflammatoria, sp. 5. Boerh. 805. 


Description. This is an inflammation of the mucous 
membrane of the fauces, affecting princ:pally that con- 
geries of mucous follicles which forms the tonsils; and 
from thence spreading along the velum and uvula, so 
as frequently to affect every part of the mucous mem- 
brane. 'The disease appears by some tumour and redness 
of the parts; is attended with a painful and difficult 
deglutition ; a troublesome clamminess of the mouth 
and throat; a frequent but difficult excretion of mu- 
cus ; and the whole is accompanied with pyrexia. The 
inflammation and tumour are commonly at first most 
considerable in one tonsil ; and afterwards, abating in 
that, increase in the other. This discase is not con- 
tagious. 

_ Causes of, and persons subject to, this disorder. 'This 
disease is commonly occasioned by cold externally ap- 
phed, particularly about the neck. it aflects especially 
the young and sanguine; anda disposition to it is often 
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ma- ing circuaistances which tend either to accelerate the 


acquired by habit. 
and autumn, 
quently take place. 

Prognosis. This species of cynanche terminates fre- 
quently by resolution, sometimes by suppuration, but 
hardly ever by gangrene ; though in some cascs sloughy 
Spots appear on the fauces: the prognosis therefore is 
geuerally favourable. 

Cure. As the principal morbid affection in this 
disease, on which all its characterising symptoms im- 
mediately depend, is the active inflammation in the 
tonsils and neighbouring parts, the object first and 
principally to be aimed at in the cure is to obtain a 
resolution of this inflammation. Sometimes, however, 
it is necessary to have recourse to practices, with the 
view of obviating urgent symptoms before a resolution 
can be effected: and in other cases, where a resolution 
cannot be obtained, it must be the aim of the practi- 
tioner to promote a speedy and favourable suppuration. 
After suppuration has taken place, the proper means 
of promoting a discharge of the purulent matter will 
conclude the cure. Were some bleeding may be ne- 
cessary 5 but large and general evacuations are scldom 
beneficial. The opening of the ranular veins is an in- 
significant remedy, according to Dr Cullen, but is recom- 
mended as efhcacious by Sir John Pringle: more bencfit, 
however, may in general be derived from Iceches to the 
external fauces. ‘I'he inflammation may be often reliev- 
cd by moderate astringents, and particularly by acids 
applied to the parts aflected. In many cascs, nothing 
has been found to give more relief than the vapour of 
warm water rcccived into the fauces. 

Besides these, blistering, and still more frequently 
rubcfacient medicines, are applied with success, as well 
as antiphlogistic purgatives ; and every part of the an- 
tiphlogistic regimen is to be observed, except the ap- 
plication of cold. Sir John Pringle recommends a 
thick picce of flannel moistened with two parts of 
common swect oil, and one of spirit of hartshorn (or 
in alarger proportion, if the skin will bear it), to be ap- 
plied to the throat, and renewed once every four or five 
hours. By this means the neck, and sometimes the 
whole body, is put into a sweat, which after bleeding 
either carries off or lessens the inflammation. When 
the disease has a tendency to suppuration, nothing 
will be more useful than receiving into the fauces the 
steams of warm water. Benefit is also obtained from 
poultices applied to the cxternal fauces. When the 
abscess is attended with much swelling, if it break not 
spontancously, it onght to be opened by a lancet ; and 
tIns does not require much caution, as even the in- 
flammatory state may be relieved by some scarification 
of the tonsils. When this disease runs very rapidly to 
such a height as to threaten suffocation, it 1s sometimes 
necessary to have recourse to bronchotomy as the ouly 
means of saving the life of the patient. But there is 
reason to believe that this operation las sometimes been 
employed where it was not necessary : aud we may 
safely venture to say, that it is but seldom requisite ; 
insomuch that Dr Cullen tells us, he has never in his 
practice secn any case requiring bronchotomy. 

Sp. JI. CynaNcHE MALIGNA. 
The mahgnant, putrid, or ulcerous Sore Turoar. 


Cynanche maligna, Sawv. sp, 3. 
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It occurs especially in the spring Cynanche. 
when vicissitudes of heat and cold free — wm 
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Cynanche ulcerosa, Sawv. var. a. Journ. ‘de Med. 
1758. 

Se pangrenosa, Sawv. var. b. Journ. de Med. 
1756. 

Ulead faucium et gutturis anginosa et lethalia, His- 
panis Garrotillo, Lud. Mercat. consult. 24. 

Angina uleerosa, Fothergiil’s Aceount of the ulce- 
rous sore throat, edit. 1751. Hu«ham on the ma- 
lignant ulcerous sore throat, from 1751 to 17 53- 

Febris epidemica eum angina uleusculosa, Douglas's 

 Praetical History, Boston, 1736. 

Angina epidemica, Russel, Oceon. Natur. p. 105: 

Angina gangrenosa, Withering’s Dissert. Inaug. E- 
dinb. 1766. 

Angina suffoeativa, 
17471. 

Angina maligna, Johnstone on the malignant Angina, 
Worcester, 1779. 


Bard’s Inquiry, New York, 


History and Description. 'This distemper is not par- 
ticularly described by the ancient physicians ; though 
perhaps the Syrian and Egyptian ulcers mentioned by 
Arctzeus Cappadox, and the pestilent ulcerated tonsils 


we read of -in Aetius Amideus, were of this nature.. 


Some of the searlet fevers mentioned by Morton seem 
also to have approached near to it. Jn the beginning 


of the last century, a disease exactly similar to this is. 


described by the physicians of that time, as raging with 
great violence and mortality in Spaiit and ‘some parts of 
Italy; but no aecount of it was published ‘in this coun- 
try till the year 1748, when a. very accurate one was 


‘drawn up by Dr Fothergill, and in 1752 by Dr Hux- 


ham. The latter observes, that this disease was prece- 

ded by long, eold, and wet seasons ;- by which probably 

the bodies of people were debilitated, and more apt to 

receive contagion, which possibly also might be produced 
the stagnant and putrid waters.. 

The attack of this disease was very different in dif- 
ferent persons. Sometimes a rigor, with fulness and 
soreness of the throat; and painful’stiffness. of the neck, 
were the fitst symptoms complained of. Sometimes 
alternate chills and heats, with some dégree of giddi- 


ness, drowsiness, or leadach, ushered in the distemper. . 


It seized others with more severe feverish symptoms ; 
great pain ef the head, back, and‘limbs; a vast op- 
pression of the pracordia, and continual sighing. Some 
grown persons went about for days in a drooping 
state, with much uneasiness and ‘anxiety, tillat last they 
were obliged to take to their beds\—Thus various was 
the disease, says Dr Huxham, at the onset. But it com- 
monly began with chills and heats, load and pain of 
the head, soreness of throat, and hoarseness; some 
cough, sickness at stomach, frequent vomiting and 
purging, in children especially, which were sometimes 
very severe 5 though a contrary state was more com- 


mon to the adult. There was in all a very great dé-. 


jection of spirits, very sudden weakness, great heavi- 
ness on the breast; and faintness, from the very. begii- 
ning. The pulse in: general’ was quick, small, and 
fluttering, though sometimes heavy and’ undulating. 
The urine was commonly pale, thin, and crude; how- 
ever, in many grown persons, it was passed in small 
quantities and high coloured, or like turbid whey. 
The eyes were heavy, reddish, and as it were weeping ; 


the countenanee very often full, flushed, and bloated 
though sometimes pale and sunk. 

How slight soever the disorder might appear in the 
day-time, at night the symptoms beeame greatly ag. 
gravated, and’the feverish habit very muclr increased, 
nay, sometimes a delirium oecurred on the very fist 
night; and this exacerbation constantly returned through 
the whole course of the disease. Indeed, when it was 
eonsiderably on the decline, our author says he has been 
often pretty mueh surprised to find his patient had pas- 
sed'the whole night in a phrensy, whom he had left to- 
lerably cool and sedate in the day. 


Some few hours after: the seizure, and sometimes. 


cotemporary with it, a swelling and soreness of the 
throat was perceived, and the tonsils became very 
tumid and inflamed, and many times the parotid and 
maxillary glands swelled very much, and very sud- 
denly, even at the very beginning ; sometimes so 
mueh as even to threaten strangulation. The fauces 
also very soon appeared of ‘a high florid red, or rather 
of a bright crimson, colour, very shinmg and glossy; 
and most- commonly on the uvula, tonsils, velum pa- 
latinum, and’baek part of the pharynx, several whitish 


or ash-coloured spots appeared seattered up and down, 


which oftentimes increased very fast, and soon eovered 


one or both the tonsils, uvula, &c.: those in the event. 
proved sloughs of superficial ulcers (which sometimes, 


However, ate very deep into the parts). The tongue 
at this time, though only white and moist at the tip, 
was very foul at the root, and covered with a thick, 
yellowish or brown coat. The breath also now be- 
gan to be very nauseous: which offensive smell in- 
ereased hourly, and in some became at length intole- 
rable, and that ‘too sometimes even to the patients them- 
selves. | 
The seeond or third: day every symptom became 
much more aggravated, and the fever much more eom- 
siderable; and those that had struggled with it tole- 


vably well for 30 or 40 hours, were forced to submit. , 


The restlessness and anxiety greatly inereased, as well 
as the diffieulty in swallowing. ‘The head was very 
giddy, pained, and loaded; there was generally more 
ox less of a delirium; sometimes a. pervigilium and per- 
petual phrensy, though others lay very stupid, but 
often starting and muttering to themselves. The skin 
was very hot, dry, and rough; there was very rarely 
any disposition to sweat. The. ure was pale, thin, 
erude ; often yellowish and turbid. Sometimes vo- 
miting was urgeut, and sometimes a very great loose- 
ness, in children partieularly. ‘The sloughs were now 
much’ enlarged; and of a darker eolour, and the sur- 


rounding parts tended’much more to a livid hue. The 


breathing became mueh more diffieult; with a kind 
of ‘a‘rattling stertor, as if the patient was actually 
strangling, the voice being exceeding hoarse and_hol- 
low, exactly resembling that from venereal uleers m 
the fauces: this noise in speaking and ‘breathing was 
so peculiar, that any person in the léast conversant with 
the disease might easily know it by this odd noise 5 
from whence indeed the Spanish physicians gave it the 
name of garrotz/lo, expressing the noise made by persons 
when they are strangled with a rope. Dr Fothergill 
never observed in one of them the shrill barking noise 
that we frequently hear in inflammatory eynanche.  1he 


breath. 


; Ee , : 
one : 


b 


na. breath of all the diseased was very nauseous ; of some 


\ 


_ 
~~ stemper to a crisis; and many about the fourth or fifth 


insufferably fetid, especially in the advance of the di- 


day spit off a vast quantity of stinking purulent mucus 
tinged sometimes with blood: and sometimes the mat- 
ter was quite livid, and of an abominable smell. The 
nostrils likewise in many were greatly inflamed and ex- 
coriated, continually dripping down a very sharp ichor 
or sanious matter, so excessivcly acrid, that it not only 
cerroded the lips, checks, and hands of the children 
that laboured under the disease, but even the fingers 
and arms of the very nurses that attended them: as 
this ulceration of the nostrils came on, it commonly 
caused an almost incessant sneezing in the children; 
but few adults were affected with it, at least to any 
considerable degree. It was surprising what quantities 
of matter some children discharged this way, which 
they would often rub on their face, hands, and arms, 
and blister them all over. A sudden stoppage of this 
rheum from the mouth and nostrils actually choaked 
several children; and some swallowed such quantitics 
of it, as occasioned excoriations of the intestines, vio- 
lent gripings, dysentery, &c. nay, even excoriations 
of the anus and buttocks. Not only the nostrils, fau- 
ces, &c. were greatly affected by the extremely sharp 
matter, but the wind-pipe itself was sometimes much 
corroded by it, and pieces of its internal membrane 
were spit up, with much blood and corruption ; and 
the patients lingered on for a considcrable time, and 
at length died tabid; though there were more frequent 
instances of its falling suddenly and violently on the 
lungs, and killing in a peripneumonic manner. 

Dr Huxham was astonished sometimes to see several 
swallow with tolerable ease, though the tumour of the 
tonsils and throat, the quantity of thick mucus, and the 
rattling noise in breathing, were very terrible; which 
he thinks pretty clearly shows, that this malignant 
angina was more from the acrimony and abundance 
of the humours than the violence of the inflammation. 

Most commonly the angina came on before the ex- 
anthemata ; but many times the cuticular eruption 
appeared before the sore-throat, and was sometimes 
very considerable, though thcre was little or no pain 
in the fauces: on the contrary, a very severe angina 
seized some patients that had no manner of eruption ; 
and yet, even in these cases, a very great itching and 
desquamation of the skin sometimes ensued; but this 
was chiefly in grown persons, very rarely m cluldren. 
In general, however, a very considerable efflorescence 
broke out on the surface of the body, particularly in 
children ; and it most commonly happened the second, 
third, or fourth day : sometimes it was partial, some- 
times it covercd almost the whole body, though very 
Seldom the face: sometimes it was of an erysipela- 
tous kind; sometimes more pustular: the pustulcs 
frequently cmincnt, and of a deep fiery red co- 
lour, particularly on the breast and arms; but often- 
times they were very small, and might be better felt 
than seen, and gave a very odd kind of roughness to 
the skin. The colour of the efflorescence was com- 
monly of a crimson hue, or as if the skin had been 
Smeared over with juice of raspberries, and this even to 
the fingers ends ; and the skin appeared inflamed -and 
swollen, as it were; the arms, hands, and fingers, were 
often evidently so, and very stiff, and somewhat pain- 
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ful. This crimson colour of the skin seemed indeed Cynanche. 


peculiar to this disease. 
failed of giving some manifest relief to the patient, as 
to anxicty, sickness at stomach, vomiting, purging, 
&c. yet there was observed an universal fiery eruption 
on some persons, without the least abatement of the 
symptoms, nay almost every symptom scemed more ag- 
gravated, particularly the fever, load at breast, anxiety, 
and delirium; Dr Huxham knew more than one or two 
patients dic in the most raging phrensy, covered with 
the most universal fiery rash he ever saw: so that, asin 
the highly conflueut smallpox, it seemed only to de- 
note the quantity of the disease, as he terms it. 

He had under his care a young gentleman, about 
12 years of agc, whose tongue, fauces, and _ton- 
sils, were as black as ink, and hie swallowed with ex- 
treme difficulty ; he continually spit off immense quan- 
titics of a black, sanious, and very fetid matter, for 
at least eight or ten days :—about the seventh day, his 
fever being somewhat abated, he fell into a bloody 
dysentery, though the bloody, sanious, fetid expcc- 
toration still continued, with a most violent cough. 
He at length indeed got over it, to the very great 
surprise of every one that saw him. Now, in this pa- 
tient, a severe and universal rash broke out upon 
the second and third day; and the itching of Ins 
skin was so intolerable, that he tore it all over his 
body in a most shocking manner; yet this very 
great and timely eruption very little relieved his fever 
and phrensy, or prevented the other dreadful sym- 
toms mentioned. 

An early and kindly eruption, however, was most 
commonly a very good omen; and, when succecded by 
a very copious desquamation of the cuticle, one of the 
most favourable symptoms that occurred : but when the 
eruption turned of a dusky or livid colour, or prema- 
turely or suddenly receded, every symptom grew 
worse, and the utmost danger impended, especially 
if purple or black spots appeared up and down, as 
sometimes happened ; the urine grew limpid, and con- 


vulsions came on, or a fatal suffocation soon closed the 


tragedy. 

The disease was generally at the height about the 
fifth or sixth day in young persons, in the elder not 
so soon; and the crisis many timcs was not till the 
1ith or 12th, and then very imperfect; some adults 
however, were carried off in two or three days ; 
the distemper either falling on the lungs, and killing 
in a peripneumonic manner ; or on the brain, in which 
casc the patient either died raving or comatose. In 
some, the discase brought on a very troublesome cough, 
purulent expectoration, haemoptoé, and hectic fever ; 1» 
which they lingercd on for several weeks, and then died 
tabid. 

Ifa gentle easy sweat took place on the third or fourth 
day ; if the pulse became more slow, firm, and equal ; 
if the sloughs of the fauces cast off in a kindly manner, 
and appeared at the bottom tolcrably clean and florid ; 
if the breathing was more soft and free, and some de- 
gree of vigour and quickness returned in the eyes ; all 
was well, and a salutary crisis followed soon by a con- 
tinuance of the sweat, and a turbid, subsiding, farina- 
ccous urine, a plentiful expectoration, and a very large 
desquamation of the cuticle. But if a rigor came on, 


and the exanthemata suddenly disappeared or turned 
Pp2 livid 


Though the cruption seldom “—-v—~ 
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Phlegma- livid; if the pulse grew very small and quick, and the 


sive. 


skin remaincd hot and parched as it were, the breath- 


“y= ing more difficult, the eyes dead and glassy, the urine 


pale and limpid, a phrensy or coma succceded, with 
a coldish clammy sweat on the face or extremities ; life 
was despaired of, especially if a singultus and choaking 
or gulping in the throat attended, with sudden, hquid, 
involuntary, livid stools, intolerably fetid. In some 
few patients, Dr Huxham observed, some time before 
the fatal period, not only the facc bloated, sallow, shun- 
ing and greasy as it were, but the whole neck very much 
swollen, and of a cadaverous look ; and even the whole 
body became in some degrce oedematous ; and the im- 
pression of a finger would remain fixed ina part, the skin 
not rising again as usual ; an indication that the blood 
stagnated in the capillaries, and that the elasticity of 
the fibres was quite lost. 

Medical writers are still much divided in opinion, 
whether the cynanche maligna is to be considered as 
the same disease with the scarlatina anginosa, after- 
wards to be treated of, or not. This question will 
afterwards come to be more fully discussed. At pre- 
sent we may only observe, that although ulcerous sore 
throats of 2 malignant nature often appear sporadical- 
ly, yet that the disease above described appears only 
as an epidemic, and is always the consequence of con- 
tagion. | 

We have, therefore, no doubt that the cynanche ma- 
ligna of Huxham, Fothergill, and Cullen, is precisely 
the same disease with the scarlatina anginosaof Sauvage, 
Withering, and other late writers. This is abundantly 
demonstrated by the diversities which take place in the 
appearance of the disease among cluldren of the same 
family during the.same epidemic. 

Prognosis. This may be casily gathcred from the 
above description. The malignant and putrid tendency 
of the disease is evident, and an increase of the symp- 
toms wliuch arise from that putrcscent disposition of the 
body must give an unfavourable prognostic. On the 
contrary, a decreasc of these, and an apparent increasc 
of the «zs vzte, are favourable: in general, what is 
observed to be favourable in the nervous and putrid 
malignant fevers, is also favourable in this, and wce 
versa. 

Causes. Since the accurate accounts given by Dr 
Fothergill and Huxham of the epidemics which pre- 
vailed about 50 years ago, this disease has frequently 
been observed at times epidemic in almost cvery differ- 
ent part of Britain. Like smallpox, measles, and chin- 
cough, it seems in every case to be the effect of a pe- 
culiar and specific contagion. It has been observed 
to prevail, equally generally in every situation, and at 
every season; and on exposure to the contagion, no 
age, sex, or condition, is exempted from it. But the 
having once had the disease, seems in this affection to 
afford the same security against future contagion as in 
the smallpox: at least instances, where it can be said 
that the same individual has becn twice affected with 


at, are both very rare and very doubtful, as well as in 
smallpox. 


Cure. ike other febrile contagions, the malig- 
nant ulcerous sore throat is terminated only by a na- 
tural course; and the chief business of the practi- 
tioner 18 to combat unfavourable occurrences. In 


this the septic tendency of the disease is chiefly to 
4 


be kept in view. 
tended renders all evacuations by bleeding and pur- 

ging improper, except in a few instances where the 

debility is less, aud the inflammatory symptoms more 

considerable. ‘The fauces are to be preserved from the 
effects of the acrid matter poured out upon them, and 
are therefore to be frequently washed out by antiseptic 
gargles or injections 5 and the putresccnt state of the 
whole system should be guarded against and corrected 
by internal antiseptics, especially by the Peruvian bark 
given in the begining and continued through the 
course of the disease. Great benefit is also often de- 
rived from the liberal use of the mineral acids. Both 
the sulphuric and muriatic, in a state of proper dilution, 
have been highly extolled by different medical writers, 
and are productive of the best effects in actual practice, 
when they can be introduced to a sufficient extent. 

In particular, the oxygenated muriatic acid, as recom- 
mended by Mr Braithwaite, has been found productive 
of the greatest advantages. Emetics, both by vomit- 
ing and nauseating, prove useful. When any conside- 
rable tumor occurs, blisters applied externally will be 
of service, and in any case may be proper to moderate 
the inflammation. 

Very lately, the internal use of the capsicum annuum, 
or Cayenne pepper, as it is commonly called, has been 
lughly cclebrated in this affection; and it is particular- 
ly said to have heen employed with singular success in 
the West Indies. | | 

But of all the remedics lately proposed, none has 
been morc highly extolled than the external use of cold 
water. Jt has even been contended by some that by 
dashing cold water on the surface of the body, an im- 
mediate artificial cure of this disease may be obtained. 
We are, however, fully persuaded, that cold water will 
no more destroy the contagion of this disease than of 
smallpox 5 and we cannot help thinking that the prac- 
tice is seldom necessary, and sometimes hurtful, 


Sp. LIL. CynancHE TRACHEALIS. 


The Croup. 


Cynanche trachealis, Sawv. sp. 5. 
Cynanche laryngea auctorum, Eller de cogn. et eu- 
rand, morb. scct. 7. 
Anginee inflammatoric, sp. 1. Boerh. 801. 
Angina latens et difficilis, Dodon. obs. 18. 
Angina interna, Tip. |. 1. obs. 51. 
Angina perniciosa, Greg. Horst. Obs. 1. i. obs. 1. 
Suffocatio stridula, Home on the Croup. 
Asthma infantum, Afc//ar on the Asthma and Chin- 
cough. 
Asthma infantum spasmodicum, Rush, Dissertation, 
Lond. 1770. 
Cynanche stridula, Crawford Dissert. Inaug. Edin. 
1771. | 
Angina cpidemica anno 1743. Molloy apud Ruity’s 
History of the weather. 
Morbus strangulatorius, Starr, Phil. Trans. N° 495: 
Morbus truculentus infantum, Francof.ad Viadrom 
ct in vicinia grassans ann. 1758. C. 2 Bergen- 
A nova. N. C, tom. i. p. 157. 
Catarrhus suffocativus Barbadensis ann. 1758. Hi 
lary’s Diseases of Barbadoes, 
Angina 


The debility with which it is at- ¢, > 
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Angina infammatoria infantum, Russel, Oecon. nat. 
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nifestly the effect of cold applied to the body; and cynanche. 


a- 


}. therefore appears most frequently in the winter and 


Angina polyposa sive membranacea Michealis. Ar- 
gentorati 1778, et auctores ab eo allegati. 


The best description of this disease we have in Dr 
Cullen’s Practice of Physic. He informs us, that it 
consists in an inflammation of the glottis, larynx, or 
upper part of the trachea, whether it affect the mem- 
branes of these parts or the muscles adjoming. It 
may arise first in these parts, and continue to subsist in 
them alone; or it may come to affect these parts from 
the cynanche tonsillaris, or maligna, spreading into 
them. 

In either way it has been a rare occurrence, and few 

instances of it have been marked and recorded by phy- 
sicians. [tis to be known by a peculiar croaking sound 
of the voice, by difficult respiration, with a sense of 
straitening about the larynx, and by a pyrexia attend- 
ing it. 
From the nature of these symptoms, and from the 
dissection of the bodies of persons who died of this dis- 
ease, there is no doubt of its being of an inflammatory 
kind. It does not, however, always run the course of 
inflammatory affections; but frequently produces such 
‘an obstruction of the passage of the air, as suflocates, 
and thereby proves suddenly fatal. 

It particularly proves fatal, in consequence of the 
trachea being obstructed by a membranous substance 
lining the inside of it, and very nearly approaching in 
appearance to the inflammatory exudation often dis- 
covered on the intestinal canal in those dying of en- 
teritis. 

If we judge rightly of the nature of this disease, 
it will be obvious, that the eure of it requires the 
most powerful remcdies of inflammation to be em- 
ployed upon the very first appearance of the symptoms. 
When a suffocation is threatened, whether any reme- 
dies can be employed to prevent it, is not yet deter- 
mined by sufficient experience : but it is evident, that 
in certain cases the life of the patient can be preserved 
only by the removal of that matter which obstructs the 
passage of air through the trachea. 

Tbe accounts which books have hitherto given us 
of inflammations of the Iarynx, and the parts conncct- 
ed with it, amount to what we have now said; and 
many instances are recorded of the disease happening 
in adult persons: but there is a peculiar affection 
of this kind happening to infants. which has been Iit- 
tle taken notice of till lately. Dr Francis Home is the 
frst who has given any distinct account of this disease 5 
but, since he wrote, several other authors have taken 
notice of it, and have given different opimons concern- 
ing it. 

This disease #ldom attacks infants till after they 
have been weaned. After this period, the younger 
they are, the more liable they are to the disease. The 
frequency of it becomes less as children become more 
advanced ; and there are few instances of children a- 
bove 12 years ef age being affected with it. It attacks 
children of the midland countries, as well as those 
who live near the sea; but it occurs much more fre- 
quently at certain places than at others. Tt does not 
appear to be contagious; and its attacks are fre- 
quently repeated in the same child. It is often ma- 


spring seasons. It very commonly comes on with the 
ordinary symptoms of a catarrh; but sometimes the 
peculiar symptoms of the disease show themselves at the 
very first. 

These peculiar symptoms are the following: A 
hoarseness, with some shrillness and ringing seund, 
both in speaking and coughing, as if the noise came 
from a brazen tube. At the same time, there is a 
sense of pain about the larynx, some difficulty of re- 
spiration, with a whizzing sound in inspiration, as if 
the passage of the air were straitened. ‘The cough 
which attends it, is commonly dry; and if any thing 
be spit up, it is matter of a purulent appearance, and 
sometimes films resembling portions of a membrane.. 
With all these symptoms, there is a frequency of 
pulse, a restlessness, and an uneasy sense of licat. 
When the internal fauces are viewed, they are some- 
times without any appearance of inflammation; but 
frequently a redness, and even swelling, appears ; and 
sometimes there is an appearance of matter like to 
that rejected by coughing, together with the symp- 
toms now described, and particularly with great dif-. 
ficulty of breathing, aud a sense of strangling in the 
fauces, by which the patient is sometimes suddenly 
taken off. 

Many dissections have been made of infants who 
had died of this disease, and almost constantly there 
has appeared a preternatural substance, apparently 
membranous, lining the whole internal surface of the 
upper part of the trachea, and extending in the same 
manner downwards into some of its ramifications. | 
‘This preternatural membrane may be easily separated, 
and sometimes has been found separated in part from 
the subjacent proper membrane of the trachea. This 
last is. commonly found entire, that is, without any 
appearance of erosion or ulceration; but it frequently 
shows the vestiges of inflammation, and is covered 
by a matter resembling pus, like to that rejected by 
coughing ; and very often a matter of the same kind 
is found in the bronchiz, sometimes in considerable. 
quantity. 

From the remote causes of this disease; from the 
catarrhal symptoms commonly attending it; from the 
pyrexia constantly present with it 5. from the same 
kind of preternatural membrane being found in the 
trachea when the cynanche maligna is communicated 
to it; and from the vestiges of inflammation on the 
trachea discovered upon dissection ; we must conelude, 
that this disease consists in an inflammatory affection 
of the mucous membrane of the larynx and trachea, 
producing an exudation analogous to that found on 
the surface of inflamed viscera, aud appearing partly 
in a membranous crust, and partly in a fluid form re- 
sembling pus. 

Though this disease consists in an inflammatory af 
fection, it does not commonly end cither in suppuration 
or gangrene. The most troublesome carcumstance of it 
seems to consist in a spasm of the muscles of the glottis, 
threatening: suffocation. ius 

When this disease terminates’ in health, it is by re- 
solution of the inflammation, by ceasing of the spasm 
of the glottis, by an expectoration of the matter ex- 


uding from the trachea, and of the crusts formed 
there, 
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tonsillaris; only that the inflammation is said to begin Pace 


Phiegma- there, and frequently it ends without any expectora- 


Ble. 


t8o 


tion, or at least with such only as attends an ordinary 
catarrh. But insome instances, a salutary termination 
has very speedily taken place, in consequence of the 


discharge of the membraneus substance from the tra-_ 


chea, even under its proper tubular form. 

When the disease ends-fatally, it is by a suffocation 
seemingly depending upon a spasm affecting the glot- 
tis; but sometimes, probably, depending on a quantity 
of matter filling the bronchize or obstructing the tra- 
chea. 

As we suppose the disease to be an inflammatory af- 
fection, so we attempt the cure of it by the usual re- 
medics of inflammation. Bleeding, both general and 
topical, has often given immediate relief, and, by be- 
ing repeated, has entirely cured the disease. Blister- 
ing also, near the part affected, has been found  use- 
ful. Upon the first attack of the disease, vomiting, 
immediately after bleeding, seems to be of consider- 
able use, and sometimes suddenly removes the disease. 
But emetics are still more. useful in advanced periods. 
By the employment of these, the matter obstructing 
the trachea, and inducing spasmodic affections, has of- 
ten been successfully removed, when the situation of 
the patient seemed to be almost desperate. And as in 
the progress of the disease fresh effusions of this’ matter 
are very apt to take place, the frequent repetition of 
emetics becomes necessary. It is often necessary to 
have recourse to-those operating. the most expeditiously, 
such as sulphate of:zinc even-in large.doses. In every 
stage of the disease, the antiphlogistic regimen is ne- 
cessary, and particularly the frequent use of laxative 
glysters. Some. practitioners consider mercury, parti- 
cularly under the form of calomel, as: an almost infalli- 
ble remedy in this disease. It has particularly been 
extolled by Mr James Anderson,‘ an eminent. surgeon 
in Edinburgh. .But’we are sorry to say that in some 
cases-at least, after the fairest trial, it has been found 
to fail. Though-we suppose*that a spasm affecting the 
glottis is often fatal in this disease, antispasmodic medi- 
eines have not in-general been found of great service. 
Some, however, have strongly recommended the use of 
asafcetida under the form of injection; others place 
great confidence in oil: or oily mixtures, taken by the 
mouth; but more immediate benefit is derived from 
tepid bathing, and the employment of sulphuric ether, 
both externally and internally. 

By these, when the disease is spasmodic, it is often 
successfully removed. -But by much the most danger- 
ous form of the disease is the inflammatory state giv- 
ing the exudation. Andwhen this inflammatory exuda- 
tion has even been- removed from the upper part of the 
trachea, yet it’ has sometimes.proved fatal from the in- 
flammation and exudation extending to the branches of 
the aspera arteria. “By such an occurrence the writer 
of the present article had the misfortune to lose a fa- 
vourite son 3 an amiable youth, in the fourteenth year 
of his age,-who was highly admired.and sincerely re- 
gretted by all to whom he was known. 


Sp. IV. CynancHE PHARYNGEA. 


. Cynanche pharyngea, Sauv. sp. 6.' Eller de cogn. et 


cur. sect. 7. 
Angin inflammatoriz, sp. 4. Boerh. 804. 
This is not materially different from the cynanche 
3 


in the pharynx, though Dr Cullen says he never knew 


an instance of it. ‘The symptoms arc almost the same, ~ 


and the cure is precisely so, with that of the cynanche 
tonsillaris. 


‘Sp. V. CyNANCHE PAROTIDZA. 


‘Cynanche parotideca, Sawv. sp. 14. Gallis ORELL- 
LONS et OurtEs, Tissot Avis au peuple, N° 116. 
Encyclopédie, au mot Orezllons. ' 

Angina externa, Anglis the Mumps, Russel ‘cecon. 
natur. p. 114. Scotis the BRANKS. 

‘Catarrhus Bellinsulanus, Sav. sp. q. Osservazioni 
di Girol. Gaspari, Venez, 1731. Osservazioni 
di ‘Larg. Toxettt, Racolta imma, p. 176. 


‘This is a disease well known to the vulgar, but 
little taken notice of by medical writers. It is often 
epidemic, and manifestly contagious. It comes on 
with the usual symptoms of pyrexia, which is soon af- 
ter-attended with a considerable-tumour of the exter- 
nal :fauces and neck. The swelling appears first as 
a glandular moveable ‘tumor at the corner of the 
lower jaw; but it soon becomes uniformly diffused 
over a great part of the neck, sometimes on one side 
only, but more commonly on both. The swelling 
continues to increase till the fourth day; but from 
that period it declines, and in a few days more goes 
off entirely. 
it not unfrequently happens that some tumor affects 
the ‘testicles in the male sex, or the breasts in the 
female. 'These tumors are sometimes large, hard, and 
somewhat painful; but are seldom either very painful 
or of long continuance. The pyrexia attending this 
disease is commonly slight, and goes off with the swel- 
ling of the fauces ; but sometimes, when the swelling 
of the testicles does not succeed to that of the fauces, 
or when the one or the other has been suddenly re- 
pressed, the pyrexia becomes more considerable, is of- 
ten attended with delirium, and has sometimes proved 
fatal. 

As this disease commonly runs its course without ei- 
ther dangerous or troubleseme symptoms, so it hardly 
requires any remedies. An antiphlogistic regimen, and 


avoiding cold, are all that will be commonly necessary. 


But when, upon the receding of the swellings, the py- 


‘rexia comes to be considerable, and threatens an affec- 


tion of the brain, it will be proper, by warm fomenta- 
tions, to bring back the swelling; and by vomiting, 
bleeding, or blistering, to obviate the” consequences of 
its absence. 


Genus XI, PNEUMONIA. 
Febris pneumonica, Hofm. AL. 136. 


Sp. I. PERIPNEUMONIA. 
-Peripneumony, or Inflammation-of the Lunes. 


‘Peripneumonia, Sawv. gen. 112. “Lin. 34. Vog. 51- 
Sag. gen. 311. Boerh. 820. Juncker 67. 
Peripneumonia pura sive vera Auctorum, Sauv. sp. I. 
Peripneumonia gastrica, Sawv. sp. 11. Morgagn.de 
__ caus. et sed. Epist. xx. art. 30, 31. 
Peripneumonia catarrhalis, Sawv, sp. 6.. 
‘Peripneumonia 


Practica, 


rr 


As the swelling of the fauces recedes, 


ma If 


i 
‘ 
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Peripneumonia notha, Sydenh. sect. 6. cap. 4. 
Boerh. 867. Morgagni de caus. et sed. Epist. 
XX1. III 5. 

Peripneumonia putrida, Sawv. sp. 2. 

Pcripneumonia ardens, ‘Sazv. sp. 3. 

Peripneumonia maligna, Sawv. sp. 4. 

Peripneumonia typhodes, Sazv. sp. 5. 

Amphimerina peripneumonica, Savy. sp. 15. 


Sp. II. PLEurITIis. 


The Pleurtsy, or Inflammation of the PLEURA. 


Pleuritis, Sav. gen. 103. Lin. 27. Vog. 56. Say. 
gen. 303. Boerh. 875. Junck. 67. 
Paraphrenesis, Sawv. gen. 102. Lin. 26. 

Paraphrenitis, Vog. 55. -Boerh. 907. 

Diaphragmitis, Sag. gen. 304. 

Pleuritis vera, Sauv. sp. 1. Boerh, 875. Verna 
princeps morb. acut. pleuritis, |. 1. cap. 2. 3. 
Zeviani della parapleuritide, cap. 3. <Alorgagni 
de sed. et caus. morb. Epist. xx. art. 56..xxi. 45. 
Wendt de pleuritide, apud Sandrfort, thes. ii. 

Pleuritis pulmonis, Sawv. sp. 2. Zevian. dell. para- 
pleur. i. 28, &c. 

Pleuropneumonia, pleuro-peripneumonia, peripneus 
mo-pleuritis Anctorum. Barons de pleuri-pneu- 
monia. Il]. Haller? opuscul. patholog. obs. 13. 
Morgagni de sed. et caus. Epist. xx. & xxi. pas- 
sim. Cleghorn, Minorca, p. 247. Triller de pleuri- 
tide, aph. 1, 2, 3. cap.1.8. Huakam, Dissert. 
on pleurisies, &c. chap. 1. Ill. Przngle, Dis. of 
the army. 

Pleuritis convulsiva, Savv. sp. 13. Bianch. Hist. hep. 
vol. L p. 234. 

Pleuritis hydrothoracica, Sawv. sp.15. Morgagni de 
caus. et sed. xx. 34. 

Pleuritis dorsalis, Sawv. sp. 3. Verna, p. 3. cap. 8. 

Pleuritis mediastini, Sewv. sp. 3. P. Sal. Div. de 
affec. part. cap. 6. LF reind, Hist. Med. de Aven- 
zoare. 

Mediastina, Vog. 52. 

Pleuritis pericardii, Sawv. sp. 5: 
cap. 

Parapleuritis, Zevzanz della paraplcuritide. 

Pleurodyne parapleuritis, Sawv. sp. 19. 

Paraphrenesis diaphragmatica, Sazv. sp. 1. DeHaen: 
Rat. med. i. 7. iii. p. 31. 

Paraphrenesis pleuritica, Sawv. sp. 2. 

Paraphrenesis hepatica, Sawv. sp. 3. 


Verna, pe. lis 


Under the general head of Pxeumonia, Dr Cullen 
comprehends: all inflammations of the thoracic vis- 
cera, or membranc lining the inside of that cavity ; 
as the symptoms do not always sufficiently distinguish 
the seat of the affection, nor does a difference in the 
situation of the affected place make any difference in 
the cure. 

_ Description. Puneumonic inflammation, however va- 
rious in the seat, always discovers itself by pyrexia, 
difficult breathing, cough, and pain in some part of 
the thorax. It almost always comes on with a cold 
Stage, and 1s accompanied with the other symptoms of 
pyrexia ; though in some few instances the pulse may 
not be more frequent, nor the heat of the body increa- 
sed beyond what is natural. Sometimes the pyrexia is 
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from the beginning accompanied with the other symp- Pnewmo- 


toms; but’ frequently it is formed some hours before 
them, and particularly beforc the pain be felt. The 
pulse for the most part is frequent, ‘full, strong, hard, 
and quick ; but, in a few instances, especially in the 
advanced state of the disease, it is weak, soft, and at 
the samc time irregular. The difficulty of breathing 
is most considerable in inspiration, both because the 
lungs do not easily admit of a full dilatation, and be- 
causc the dilatation increases the pain attending the 
disease. The difficulty of breathing is also greater 
when the patient is m one posture of the body rather. 
than another. It is generally greatcr when he lies on 
the side affected ; though sometimes the contrary hap- 
pens. Very often the patient cannot le upon either 
sidc, and can find ease only when lying on the back ; 
and sometimes he cannot breathe readily, cxcept when 
in somewhat of an erect posture. The cough, in 
different cascs, is more or less urgent or painful. It 
1S sometimes dry, or without any expectoration, espe- 
cially in the beginmng of the discase ; but more com- 
monly it is, even from the beginning, moist, and the 
matter spit up various both in consistence and colour, 
and frequeutly it is streaked with blood. The pain is 
also different in different cases, and felt in different parts 
of the thorax, but most frequently in one side. It has 
been said to affect the right side more frequently than 
the left ; but this is uncertain, and we are sure that the 
left side has been very often affected. Sometimes it is 
felt as if it was under the sternum; sometimes in the 
back between the shoulders 3 and when in the sides, its 
place has been higher or lower, more forward or back- 
ward ; but the place of all most frequently affected is 
about the sixth or scventh: rib, near the middle of its 
length, or a:little more forward. The pain is often se~ 
vere and pungent ;: but: sometimes more dull and ob- 
tuse, with a sense of weight rather than of pain. It is 
niost especially scvere and pungent when occupying the 
place last mentioned. For the most part it continues 
fixed in one part, but somctimes shoots from the side to. 
the scapula on one-hand, or to the sternum and clavicle. 
on the other. . 

Dr Cullen supposes that ‘the disease is always seat- 
ed, or at Icast begins, in some part: of the pleura, ta- 
king that membrane in its greatest extent, as now 
commonly understood ; that is, as covering not only 
the internal surface of the cavity:of the thorax, but al- 
so as forming the mediastinum, and as extended over 
the pericardium, and over the whole surfacc of the 
lungs. But as the symptoms never clearly indicate: 
where the seat of the disease is, there is but little foun- 
dation for the different names by which it has been: 
distinguished. The term pleurisy is improperly limited 
to that inflammation which begins in and chiefly af- 
fects the pleura costalis. ‘This Dr Cullen thinks 1s a 
rare occurrence ; and that‘the pneumonia much more 
frequently begins in the pleura investing the lungs, 
producing all the symptoms which belong to what 
hath been callcd the plewritis vera. The word pert- 
pueumony has becn applied to an inflammation begin- 
ning in- the parenchyma, or cellular texture of the 
lungs, and having its seat chiefly there. But to Dr 
Cullen it- seems very doubtful if any-acute inflamma- 
tion.of the lungs, or any disease-which has been call- 


‘yneumony, be, of that kind. It seems probable 
ed peripneumony, --- 


nia. 


5304, 


Phlegma- that every acutc inflammation begins in membranous 


sir. 


parts; and in cvery disscetion of persons who have died 
of peripneumony, the external membrane of the lungs, 
or some part of the pleura, has appeared to have been 
‘considerably affected. An inflammation of the pleura 
covering the upper surface of the diaphragm, has been 
distinguished by the appellation of paraphrenitis, as sup- 
posed to be attended with the peculiar symptoms of 
‘delirium, risus sardonicus, and other convulsive motions : 
but it is certain, that an inflammation of that portion 
of the pleura, and affecting also even the muscular sub- 
stance of the diaphragm, has often taken place with- 
out any of the symptoms above mentioned ; and neither 
the dissections whith have fallen under Dr Cullen’s 
observation, nor any accounts of dissections, support the 
‘opinion that an inflammation of the pleura covering the 
diaphragm is attended with delirium more commonly 
than any other pneumonic inflammation.—It is to be ob- 
served, however, that though the inflammation may be- 
gin in one particular part of the pleura, the morbid af- 
fection is commonly communicated to the whole extent 
-of the membrane. 

The pneumonic inflammation, like others, may ter- 
minate by resolution, suppuration, or gangrene: but 
it has also a termination peculiar to itself; namely, 
wlien it is attended with an effusion of blood into the 
cellular texture of the lungs, which, soon interrupt- 
ing the circulation of the blood through the viscus, 
‘produces a fatal suffocation. This indeed appears to 
be the most common termination of pneumonic inflam- 
mation when it ends fatally; for upon the dissection 
of almost every persou who has died of this disease, it 
appears that such an effusion had happened. From 
the same dissections we learn, that pneumonic inflam- 
mation commonly produces an exudation from the in- 
ternal surface of the pleura, which appears partly as a 
soft viscid crust, often of a compact membranous form, 
covering every where the surface of the pleura, and 
particularly those parts where the lungs adhere to the 
pleura costalis, or mediastinum 3 and this crust seems 
always to be the cement of such adhesion. The same 
exudation shows itself also by a quantity of a scrous 
fluid commonly found im the cavity of the thorax; and 
some exudation or effusion is usually found to have 
been made into the cavity of the pericardium. It 
seems likewise probable, that an cflusion of this kind 
is sometimes made into the cavity of the bronchi; 
for in some persons who have dicd after labouring 
under a pneemonic inflammation for a few days only, 
the bronchiz lave been found filled with a consider- 
able quantity of serous and thickish fiuid, which must 
be considered rather as the cflusion above mentioned, 
having had its thinner parts taken off by respiration, 
than as a pus so suddenly formed in the inflamed part. 
It is, however, not improbable, that this effusion, as 
well as that made into the cavities of the thorax and 
pericardium, may be a matter of the same kind with 
that which in other inflammations is poured into the 
cellular texture of the parts inflamed, and there con- 
verted into pus; but in the thorax and pericardium it 
does not always put on this appearance, because the 
crust covering the surface prevents the absorption of 
the thinner part. This absorption, however, may be 
compensated in the bronchi, by the dryimg power of 
the air; and therefore the effusion into them may as- 


sume a,more purulent appearance. In many cases of p _ 
pneumonic inflammation, when the expectoration js 4, 
very copious, it is difficult to suppose that the whole —— 
proceeds from the mucous follicles of the bronchiz ; 
and it seems probable that a great part of it may come 
from the effused scrous fluid just mentioned; and this 
too will account for the appearance of the expectora- 
tion being so often purulent. Perhaps the same thin 

will account for that purulent matter found in the 
bronchi, which Mr de Haen says he had often ob. 
served when thcre was no ulccration in the lungs, 
and which he accounts for in a very strange manner, 
namely, by supposing a pus formed in the circulating 

ood. 

Dr Cullen is of opinion, that the effusion into the 

bronchiz above mentioned often concurs with the ef 
fusion of red blood into the cellular substance of the . 
lungs to occasion the fatal suffocation which frequent- 
ly terminates peripneumony : that the effusion of serum 
alone may have this effect : and that the serum poured 
out im a certain quantity, rather than any debility in 
the powers of expectoration, is the cause of that cessa- 
tion of spitting which precedes the fatal event; for in 
many cases the expectoration has ceased, when no other 
symptoms of debility have appeared, and when, upon 
dissection, the bronchize have been full of liquid matter, 
Nay, it is even probable, that in some cases such an 
cffusion may take place without any symptoms of vio- 
lent inflammation; and in other cases the eflusion tak- 
ing place may seem to remove the symptoms of in- 
flammation which had appeared beforc, and thus ac- 
count for those unexpected fatal terminations which haye 
sometimes happened. 

Pneumonic inflammation seldom terminates by reso- | 
lution, without being attended with some cvident eva- | 
cuation. An hemorrhagy from the nose happening on | 
some of the first days of the disease has sometimes put 
an cnd to it; and it is said, that an evacuation from 
the hemorrhoidal veins, a bilious evacuation by stool, 
and an evacuation of urme with a copious sediment, 
have severally had the same cflect ; but such occur- 
rences have been rare. The evacuation most frequent- 
ly attending, and sceming to have the greatest effect m l 
promoting resolution, is an expectoration of a tink, | 
white, or yellowish matter, a little streaked with blood, 
copious, and brought up without much or violent 
coughing. Very frequently the resolution of this dis- 
ease is attended with, and perhaps produced by, a sweat, 
if it be warm, fluid, copious, over the whole body, 
and attended with an abatement of the frequency of 
the pulse, heat of the body, and other febrile symp- 
toms. Although, from the history now given, it ap- 
pears that pleurisy and peripneumony cannot with 
propriety be considered as different diseases, yet it 18 . 
certain that in different cases this affection occnrs 
with an assemblage of symptoms separate and distinct. 

Thus even Dr Cullen himself, in his Nosology, has 

dehned pleuritis to consist in pyrexia, attended ‘with 

pungent pain of the side, painful respiration, difficulty 

of lying down, particularly on the affected side, and 

distressing congh, in the beginning dry, but afterwards 

humid, and ofter with bloody expectoration. While 

again he has defined peripneumony to consist in pyrexia, 

avensed with a dull pain under the sternum and be- 

tween the shoulders, anxiety, difficulty of breathing, e 
ml 


= 
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= highly probable, that the first of these sets of symptoms 


chiefly arises from a state of active inflammation, and 
the second from effusion. Thus, in certain cases, the 
symptoms may appear perfectly separate and distinct ; 
but more frequently both inflammation and effusion are 
united ; ‘and thus the symptoms in both definitions are 
in general combined in the same patient. But still 
pleuritis, strictly so called, may be considered as charac- 
terized by the acute pungent pain at a particular spot 
of the chest, and that pain much aggravated on a full 
inspiration ;.while proper peripneumonia is distinguish- 
ed by the dull gravative pain extended over thc whole 
chest, and by the laborious respiration. 

Causes of, and persons subject to, this disorder. The 
remote cause of pneumonic inflammation is commonly 
cold applied to the body, obstructing perspiration, and 
determining to tke lungs, while at the same time the 
lungs themselves are exposed to the action of cold. 
These circumstances operate chiefly when an inflamma- 
tory diathesis prevails in the system; and therefore 
those principally affected with this disease are persons of 
the greatest vigour, in cold climates, often in the winter 
season, but particularly in the spring, when vicissitudes 
of heat and ‘cold are frequent. The disease, however, 
may arise in any season when such varieties take place. 
Other remote causes also may have a share in produ- 
cing this distemper ; such as every means of obstruet- 
ing, straining, or otherwise injuring, the pulmonary 
organs. ‘The pneumatic inflammation has sometimes 
been so much an epidemic, that it hath been suspect- 
ed of depending on a specific contagion; but Dr 
Cullen never met with an instance of its being conta- 
gious. ‘ 

Prognosis. In pneumatic inflammations, a violent 
pyrexia is always dangerous. The danger, however, 
is chiefly denoted by the difficulty of breathin g. When 
the patient can lie on one side only ; when he can lic on 
neither side, but only on his back ; when he cannot 
breathe with tolerable ease, except when the trunk of 
Ins‘body is erect ; when even in this posture the breath- 
ing is very difficult, and attended with a turgescence 
and flushing of the face, with partial sweats about the 
head-and neck, and an irregular pulse; these cireum- 
stances mark the difficulty of breathing in different de- 
grees ; and consequently, in proportion, the danger of 
the disease. A frequent violent cough, ageravating the 
pain, is always the symptom of an obstinate disease ; 
and as the disease is scldom or never resolved without 
some expectoration, so a dry cough must always be an 
unfavourable symptom. 

The proper characteristics of the expectoration have 
been already laid down; and though an expectoration 
Which has not these marks must indicate a doubtful 
state of the disease, yet the colour alone can give no 
certain prognostic. An acute pain, very mucli inter- 
rupting inspiration, is always the mark of a violent 
disease ; but not of a more dangerons disease than an 
obtuse pain, attended with very difficult respiration, 
demonstrating effusion into the cells. 


When the pains, which had at first affected one side. 


oaly, shall afterwards spread into the other; or when, 
leaving the side first affected, they pass entirely into the 


‘other 5 these are always marks of a dangerous discase. 
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Bee! mid cough, expectoration generally bloody, a soft pulse, A delirium coming on during a pheumonic inflamma- pneumo- 
| and a tumid livid appearance of the countenance. Itis tion is always a symptom denoting much danger. nia. 


When pneumonie disorders terminate fatally, it is “""v 


on one or other of the days of the first week, from the 
third to the seventh. This is the most common case 3 
but, in a few instances, death has happened at a later 


period. When the disease is violent, but adnutting of 


resolution, this also happens frequently in the course of 
the first week; but in a more moderate disease the re- 
solution is often put off to the second week. The dis- 
ease generally suffers a remission on some of the days 5 
from the third to the seventh: which, however, may 
be often fallacious, as it sometimes returns again with 
as much violence as before: and in such a case 
with great danger. Sometimes it disappears on the 
thrd day, while an erysipelas makes its appearance on 
some external part; and if this continue fixed, the 
pneumatic inflammation does not recur. If the disease 
continue beyond the 14th day, it will terminate in a 
snppuration, ‘or PHTHISIS. The termination by gan- 
grene is much more rare than has been imagined: and 
when ut does occur, it ts usually joined with the termi- 
nation by effusion ; the symptoms of the one being 
hardly distinguishable from thosc of the other. 

Cure. 'This must proceed upon the general plan 
mentioned under SynNocHA; but, on account of the 
importance of the part affected, the remedies must be 
employed carly, and as fully as possible: and these are 
chiefly directed with one of three views, viz. for ob- 
taining a resolution of the inflammation in the thorax, 
for mitigating the urgent symptoms before a resolution 
can be effected, and for counteracting or obviating the 
consequenecs of the disease. Venesection is the re- 
medy chiefly to be depended on; and may be perform- 
ed in either arm, as the surgeon finds most convenient ; 
aud the quantity taken away ought in general to be as 
large asthe patient’s strength will allow. The remis- 
sion of pain, and the rehef of respiration, during the 
flowing of the blood, may limit the quantity to be then 
drawn: but if these symptoms of relief do not appcar, 
the bleeding should be continued to a considerable cx- 
tent, unless symptoms of a beginning syncope come on. 

t is scldom that one bleeding, however large, will eure 
this disease ; and though the pain and diffieulty of 
breathing may be much relieved by the first bleeding, 
these symptoms commonly and after no long mterval 
recur, often with as mucli violence as before. In this 
ease the bleeding is to be repeated even on the same 
day, and perhaps to the same quantity as before. 
Sometimes the second bleeding may be larger than the 
first. There are persons, who, by their constitution, 
are ready to faint even upon a small blecding ; and in 
such persons this may prevent the drawing so much 
blood at first as a pneumonic inflammation may require: 
hut as the same persons are found to bear after-bleed- 
ings better than the first, this allows the second and 
subsequent bleedings to be larger, and to sueli a quan- 
tity as the symptoms of the disease may seem to re- 
quire. 

Blcedings arc to be repeated according to the state 
of the symptoms, .and tliey will be more effectual when 
practised in the. course of the first three days than af- 
terwards ; but they are not to be omitted though four 
days of the diseasc may already have elapsed. If the 
physician has not been called in time, or the first bleed- 
; Q4q ings 


supposed that the irritation occasioned by the blister p. 
will be over before another bleeding beeomes neeessary, pig, 
It may frequently be of use in this disease to repeat —— 


Phlegma- ings liave tot been sufficiently large, or even though 
‘siz. they should have procured some remission, yet upon 
———-— ithe return of the urgent symptoms, bleeding may be 


repeated at any time within the first fortnight, or even 
after that period, if a suppuration be not evident, or if 
after a seeming solution the disease shall have returned. 

With respect to the quantity of blood which may 
‘be taken away with safety, no general rnles can be gi- 
ven ; as it must be very different aceording to the state 
of the disease, and the constitution of the patient. In 
an adult male of tolerable strength, a pound of blood is 
a full bleeding. Any quantity above 20 ounces is a 
large, and any quantity below 12 is a small, bleeding. 
An evacuation of four or five pounds, in the course of 
two or three days, is generally as mach as most patients 
sill bear; but if the intervals between the bleedings, 
and the whole of the time during which the bleedings 
have been employed, have been long, the quantity taken 
upon the whole may be greater. 

When a large quantity of blood has been taken 
from the arm, and it is doubtful if more ean be taken 
in that manner with safety, some blood may still be 
taken by cupping and scarifying. ‘This will especially 
he proper, when the recurrence of the pain, rather than 
the difficulty of breathing, becomes the urgent symp- 
tom; and then the cupping and scarification should be 
made as near as possible to the pained part. 

An expectoration sometimes takes place very early 
in this disease; but if the symptoms continuc urgent, 
the blecdings must be repeated notwithstanding the ex- 
pectoration: but in a more advanced state, and when 
the symptoms have suffered a considerable remission, we 
may then trust the cure to the expectoration alone. It 
is not observed that bleeding, during the first days of 
the diseage, stops expectoration ; on the contrary, it 
has been often found to promote it; and itis only in 
a more advanced state of the disease, when the patient 
bas been already exhausted by large evacuations and a 
continuance of his illness, that bleeding seems ‘to put 
2 stop to expectoration; and even then, this stoppage 
seems not to take place so much from the powers of 
expeetoration being weakened by bleeding, as by its 
favouring the serous effusion in the bronehiz, already 
taken notice of. 

Besides bleeding, every part of the antiphlogistic re- 
gimen ought here to be carefully employed; the pa- 
tient must keep out of bed as much as hic can bear ; 
must have plenty of warm diluting drinks, impregnat- 
ed with vegetable acids, accompanied with nitre: or 
some other cooling nentral salt; and the belly also 
ought to be kept open by emollient clysters or cool- 
ing laxative medicines. Vomiting in the beginning 
is dangerous ; but in a somewhat advanced state of the 
disease emetics have been found the best means of pro- 
moting expectoration. Fomentations and poultices to 
the pained part have been found useful; but blister- 
ing is found to be much more ciiectual. A blister, 
however, ought not to be applied till at least one bleed- 
ing has been premised, as vencsection is less effectual 
when the irritation of a blister is present. If the dis- 
case be moderate, a blister may be applied immediately 
after the first bleeding; but in violent cases, where it 
may be presumed that a second bleeding may soon be 
necessary-after the first, it will be proper to delay the 
blister till after the second bleeding, when it may be 


the blistering ; and im that ease the plasters should al. 
ways be applied somewhere on the thorax, for when 
applied to more distant parts they have less efiect. The 
keeping the blistered parts open, and making what is 
called a perpetual bhster, has much less effeet than a re- 
peated blistering. | 

Many methods have been proposed for promoting 
expeetoration, but none appear to be sufficiently effec- 
tual; and some of the expectorants, being acrid stimu- 
lant substances, are not very safe. The gums usually 
employed seem to be too heating; the squills less so; 
but they are not very powerful, and sometimes mconve- 
nicnt, by the constant nausea they oceasion. ‘The vo- 
latile alkali may be of service as an expectorant, but 
it ought to be reserved for an advaneed state of the 
disease. Mucilaginous and oily demuleents appear to 
be useful, by allaying that acrimony of the mucus 
which occasions too frequent coughing; and which 
coughing prevents the stagnation and thickening of 
the mucus, and thereby its beeoming mild, ‘The re- 
ceiving into the lungs the steams of warm water, im- 
pregnated with vinegar, has often proved useful in 
promoting expeetoration ; and, for this purpose, the 
machine called the InHALER, lately invented by Dr 
Mudge of Plymouth, promises to be of great service, 
But of all: others, the antimonial emetics, given i 
nauseating doses, are perhaps the most powerful for 
promoting expeetoration. ‘lke kermes- mineral has 
heen greatly recommended; but does not seem to be 
more efficacious than tartrite of antimony or antimonial 
wine; and the dose of the kermes is much more uncer- 
tain than that of the others. 

Though this disease often terminates by a spontaneous 
sweating, this evaevation ought not to be excited by 
art, unless with much caution. When,: after some re- 
mission of the symptoms, spontaneous sweats arise, they 
may be encouraged; but it ought to be without much 
heat, and without stimulant medicines. If, however, 
the sweats be partial and clammy only, and a great dif- 
fieulty of breathing still remain, it will be very danger 
ous to encourage them. 

Physicians have differed much with regard to the 
use of opiates in pneumonic affeetions. It appears, 
however, that in the beginning of the disease, and 
before bleeding and blistering have produced some re- 
mission of the pain, and of the difficulty of breathing, 
opiates have had a bad tendeney, by their increasing 
the difficulty of breathing and other inflammatory 
symptoms. But in a more advaneed state of the dis- 
ease, when the diffieulty of breathing has abated, and 
when the urgent symptom is a cough, proving the 
chief cause of the continuance of pain and want of 
rest, opiates may be employed with great advantage and 
safety. The interruption of the expectoration which 
they seem to occasion, is for a short time only ; and 
they seem often to promote it, as they oceasion a stag- 
nation of what was by frequent coughing dissipated in- 
sensibly: and thercfore give the appearance of what 
physicians called concocted matter. 

Opium con:bined with calomel has of late been high- 
ly extolled in this and other inflammatory diseases by 
Dr Hamilton of Lynn Regis ; who has given 2 full ac- 
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count of the success attending lis practice with this 
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of the thorax to their mouth. 


remedy for the space of 16 years, in the oth volume of 
the Edinburgh Medical Commentarics. And since Ins 
recommendation, the same remedy has often been em- 
ployed by others with great bencht. 


Vomurca, or Abscess of the Lungs. 


Vomica, Boerh. 835. Junck. 35. 
Pleurodyne vomica, Sav. sp. 21. 


Phthisis sometimes follows pneumonia, though the 
case is not frequent. ‘The symptoms of it so mucli re- 
semble ordinary plithisis, that it can most properly be 
treated of under that head. 


EMPYEMA. 


This is anothcr consequence of a pneumonia termi- 
nating unfavourably, and is occasioned by the effusion 
of a quantity of parulent matter into the cavity of the 
thorax, producing a lingcring and patnful disorder, very 
often incurable. 

Deseription. The first sign of an empyema is a ces- 
sation of the pain in the breast, which before was con- 
tinual: this is followed by a sensation of weight on the 
diaphragm; and a fluctuation of matter, sometimes 
making a noise that may be heard by the bystanders : 
the acute fever is changed into a hectic, with an exa- 
cerbation at night: a continual and troublesome dry 
cough remains. The respiration is exceedingly difh- 
cult, because the lungs are prevented by the matter 
from fully expanding themselves. ‘The patient can lie 
easily on that side where the matter is effused, but not 
on the other, because then the weight of the matter 
on the mediastinum produccs uneasiness. ‘The more 
the hectic heat is augmented, the more is the body 
emaciated, and its strength decayed. In some there 
is danger of suffocation when they stoop down, which 
goes off when they alter that posture of the body; and 
in some there is a purulent spitting.— These symptoms 
are accompanied with great anxiety, palpitations of the 
heart, and faintings. Sometimes the patients have a 
sensation like a hot vapour ascending from the cavity 
Others, in a more ad- 
vanced state of the disease, have a putrid taste in the 
mouth, At the same time, profusc night sweats waste 
the body, and greatly weaken the patient. The face 
at first grows red on that side where the matter lies, at 
last the Hippocratic face comes on, and the eyes become 
hollow. The pulse is quick, hut more frequently in- 
termitting. Sometimes the nails are crooked, and pus- 
tules appear on the thorax; and frequently, according to 
the testimony of Hippocrates, the feet swell, and, on 
the affected side of the breast, there is an inflation and 
ewelling of the skin. 

Causes, &c. An empyema may arise either from 
the bursting of a vomica of the lungs, or from a sup- 
puration taking place after the inflammatory stage of 
pneumonia ; or sometimes from a snppuration in the case 
6f a quinsy, when the inflammation had extended to the 
aspera arteria, from whence arises a kind of bloody 
spittle, and the patients are afflicted with an empyema, 
unless they die on the 7th day of the disease, according 
to the observation of Hippocrates. 1t may arise also 
trom external violence, as wounds of the thorax, &c. 
loed extravasated, corrupted, or changed into pus. 
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Like the vomica, it is a rare distemper, but may attack Peritonitis. 
amemn annemaniel 


all those subjeet to pneumonia. 

Prognosts. Nery few recover after an empyema 
has been once formed, especially if the operation of 
paracentesis be neglected. After this operation is per- 
formed, if a great quantity of bloody fetid pus be dis- 
charged, if the fever continue, and if the patient. spit 
up a purulent, pale, frothy, livid, or green matter, with 
a decay of strength, there is no hope: But when a 
small quantity of pus, of a white colour, not very fetid, 
is discharged; when the fever and thirst presently ccase, 
the appetite returns, and feces of a good consistence 
are discharged, the strength also returning in some de- 
gree; there is then hope ef.a perfect recovery. If 
the matter be not dried up in seven wecks time, the 
disease readily changes to a fistulous uleer, which is 
very difficult to cure. An empyema affecting both 
sides of the thorax is more dangerous than that whicli 
affects only one. 

Cure. ‘This consists in evacuating the purulent mat- 
ter contained in the cavity of the thorax, which is 
best done hy the operation of paracentesis of the tho- 
rax. See SurGERy. Aftcrwards the ulcer is to be 
treated with abstergent and consolidating medicines, 
and the same internal ones are to be given as in a 
PHTHIsis. 


Gexus XIII. CARDITIS. 


Inflammation of the Haeanr. 


Carditis, Sanu, gen. 111. Voge. 54. 
Pericarditis, Vog. 53. 
Carditis spontanea, Save. sp. 1. Senac. ‘Traité de 


Cour, |. iv. c. 7. Meckel, Mem. de Berlin, 1756. 


Erysipelas pulmonis, Lom. Observ. lib. 1. 


Description. This disease is attended with all the 
symptoms of pneumonia, but in a higher degree ; it 1s 
besides said to he accompanied with hydrophohic symp- 
toms, fainting, palpitation of the heart, a secming mad- 
ness, a sunk and irregular pulse, watery eyes, and a 
dejeeted countenance, with a dry and black tongue. 
On dissection, the heart and pericardium are found 
very much inflamed, and even ulcerated, with many 
polypous conerctions. 

Causes, &c. The same as in the pneumonia. 

Prognosts. In the carditis the prognosis is more un- 
favourable than in the pneumonia; and indeed, unless 
the disease very quickly terminates, it must prove fatal, 
on account of the constant and violent motion of the 
heart, which exasperates the inflammation, and increases 
all the symptoms. 

Cure. ere bleeding is necessary in as great a de- 
gree as the patient can possibly bear, together with 
blistering, and the antiphlogistic regimen likewise car- 
ried to a greater height than in the pneumonia ; but the 
veneral method is the same a3 in other inflammatory 
diseases. 


Gexus XIV. PERITONITIS. 


Inflammation of the Periron.£uUM. 


Sp. I. Inflammation of the Prrrron#usM properly so 
called. 


Peritonitis, Vog. 62, Liewtad. Hist. anat. med, ib. i. 
Qq2 obs. 
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obs. 3. Raygerus apud eund. hb. i. obs. 341. Mor- 
gagn, de sed. LVII. 20. 


Sp. IL. Inflammation of the PERITON.£EUM extended 
over the Osmentzzz. 


Fpiploitis, Sa¢v. gen. 106. Sag. 308. 

Omentitis, Vog. 61. 

Omcnti inflammatio, Boerh. 985. et Ill. Van Swie- 
ten, Comm. Stork. An. Med. I. 132. Hulme on 
the puerperal feveral fever. 


Sp. IL. Inflammation of the Perrronzum stretch- 
ed over the AMesentery. 


Mesenteritis, Vog. 60. 
Enteritis mesenteriea, Sauv. sp. 4. 


Genus XV. GASTRITIS... 


Inflammation of the Sromacu. 


A. Gastritis PuiecMonopz4, or the genuine Ga- 
stritis. | 


Gastritis legitima, Savv. sp. 1. Eller. de eogn. et 


cur. morb. sect. xii. Haller. obs. 14. hist. 3. Lieut. 


Hist. Anat. Med. lib. 1. 74. 

Gastritis erysipelatosa, Sazv. sp. 4. 

Cardialgia inflammatoria, Sawv. sp. 13. Tralles, de 
opio, sect. ll. p. 231. 


These diseases. Dr Cullen has thought proper to con- 
sider all under the general head of GasTRITI!5, as there 
are no certain signs by whieh they ean be distinguished 
from. eaeh other, and the method of cure must. be the 
same in all. 

Description. 
tended with great heat and pain in the epigastrie re- 
gion, extreme anxiety, an almost continual and pain- 
ful hiccough, with a most painful vomiting of every 
thing taken into the stomach. Sometimes a temporary 
madness ensues; and there is an instanee in the Edin- 
burgh Medieal Essays of the disorder being attended 
with an hydrophobia. ‘The pulse is generally more 
sunk than-in other inflammations, and the fever inelines 
to the nature of a typhus. The disorder is commonly 
of the remitting kind, and during the remissions the 
pulse frequently intermits. During the height of the 
disease, a mortal phrensy frequently supervenes. The 
disease terminates on the fourth, seventh, or ninth day, 
or from the eleventh to the fifteenth; and is more apt 
to end in a gangrene than pneumonic inflammations, 
and more frequently in a seirrhus than in an abseess. 

Causes, &e. The inflammation of the stomaeh may 
arise from any aerid substance taken into it; from 
a vehement passion, too large draughts of cold liquor, 
especially when the person is very hot ; from a surfeit ; 
a stoppage of perspiration 3 repulsion of the gout ; in- 
flammations of the neighbouring viscera; or from 
external injuries, sueh as wounds, eontusions, &e.— 
It afleets cliiefly those of a plethoric habit and hot 
bilious eonstitution. 

Prognosis. 'This disease is always very dangerous, 
and the prognosis doubtful, which also must always be 
in proportion to the severity of the symptoms. A 
cessation of pain, coldness about the pracordia, great 


The inflammation of the stomach is at- 


an abatement of the hiecough, denote a gangrene and 
speedy death. From the sensibility of the stomach 
also, and its great eonnexion with the rest of the 
system, it must be obvious, that an inflammation of 
it, by whatever eauses produeed, may be attended with 
fatal consequences ; particularly, by the great debility 
it produces, it may prove suddenly fatal, without run- 
ning through the usual. eourse of inflammations..—Its 
tendeney to admit of resolution may be known by its 
having arisen from no violent cause, by the moderate 
state of the symptoms, and by a gradual remission of 
these symptoms in the eourse of the first or at most of 
the seeond week of the disease. The tendeney to 
gangrene may be suspeeted from the symptoms con- 
tinuiug with unremitting violenee, notwithstanding the 
use of proper remedies ; and a gangrene already begun 
may be known by the symptoms above mentioned, 
partieularly great debility and sudden eessation of pain, 
The tendeney to suppuration may be known by the 
symptoms continuing but in a moderate degree for 
more than-one or two weeks, and bya eonsiderable re- 
mission of the pain, while a sense of weight and anxiety 
still remain. When an abscess has been formed, the 
frequeney of the pulse is first abated: but soon after 
it inereases, with frequent eold shivering, and an exa- 
cerbation in the afternoon and evening ; followed by 
night sweats, and other symptoms of heetic fever. These 
at length prove fatal, unless the abseess open into the 
cavity of the stomaeh, the pus be evacuated by vomit- 
mg, and the ulcer soon healed. 

Cure. It appears from disseetions, that the stomach 
may very often be inflamed when the charaeteristic 
marks of it have not appeared; and therefore we are 
often exposed to much uneertainty in the eure. But 
when we have suffieient evidenee that a state of aetive 
inflammation has taken place in the stomaeh, the prin- 
cipal: ohject to be aimed at is to obtain a resolution. 
Before, however, this ean be accomplished, it will 
often be neeessary to employ measures with the view of 
obviating urgent symptoms. When the symptoms ap- 
pear in the manner above described, the eure is to be 
attempted by large and repeated: bleedings employed 
early in the disease; and from these we arc not to be 
deterred by the weakness of the pulse, for it will com- 
monly become fuller and softer after the operation. 
A blister ought also to be applied to the region of the 
stomach ; and the cure will be assisted by fomenta- 
tions of the whole abdomen, and by frequent emollient 
and, laxative elysters. The irritability of the stomach 
in this disease will admit of no mediemes being thrown 
into it; and if any can be supposed necessary, they 
must be exhibited ia clysters. Diluting drinks may be 
tried ; but they must be of the very mildest kind, and 
given in very small quantities at a time. Opiates, in 
Whatever manner exhibited, eannot be retained in the 
stomach during the first days of the disease ; but when 
the violence of the disease shall have abated, and when 
the pain and vomiting recur at intervals only, opiates 
given in clysters are frequently employed with advan- 
tage; and after bleeding and blisters no remedy is 
more effectual either in allaying the pain or vomiting. 
As soon as the stomaeh will retain any laxative, gentle 
refrigerant catharties, taken by the mouth, sueh as 
the. soda phosphoraia, soda tartarisata, or the like, 
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debility, with a languid and intermitting pulse, with Cant 


,y tice. 


grene in this disease is to be obviated only by the 


“-~ means just now mentioned; but when it does actually 


supervene, it admits of no remedy. A tendency to 
suppuration is to be obviated by the same means em- 
ployed early in the disease. After a certain period it 
cannot be prevented by any means whatever; and, 
when aetually begun, must be left to nature ; the only 
thing that can be done by art being to avoid all irrita- 


tion. 
B. Gasrritis Erysipe.atosa, or the Erysipelatous 
Gastritis. 


Description. This species of inflammation takes place 
in the stomach niueli more frequently than the former. 
From dissections it appears that the stomaeh has been 
often affeeted with inflammation, when neither pain 
nor fever had given any notiee of it ; and such is justly 
looked upon to lave been of the erysipelatous. kind. 
This kind of inflammation also is especially to be ex- 
peeted from acrimony of any kind applied to thie sto- 
maeh ; and would certainly oeeur much more frequent- 
ly, were not the interior surface of this organ common- 
ly defended by mucus exuding in large quantity from 
the numerous follicles placed immediately under the 
villous eoat. On many oeeasions, however, the exuda- 
tion of mueus is prevented, or the liquid poured out is 
of a less viseid kind, so as to be less fitted to defend the. 
subjacent nerves ; and it is in such cases that acrid mats 


ters may readily produce an erysipelatous affection of. 


the stomach. 


In many cases this kind of inflammation cannot be: 


discovered, as it takes place without pain, pyrexia, or 
vomiting: but in some it may; namely, when it 
spreads into the cesophagus, and appears on the. pharynx 
and on the whole internal surface of the mouth. When 
therefore anerysipelatous inflammation affects the mouth 
and fauees, and there shall be at the same time in the 
stomaeh an unusual sensibility to all acrids, and also a. 


frequent vomiting, there can be little doubt of the sto-- 


mach’s being affected in the same manner. Even when 
no inflammation appears in the fauees, if some degree: 
of pain be felt in the stomach, if there be a want of 
appetite, an anxiety and frequent vomiting, an unusual 
sensibility with regard to aerids, some thirst, and fre- 
quency of pulse, there will then be room to suspect an 
uiflammation in the stomach; and such symptoms, after 
some time, have been known to discover their cause by: 
the inflammation rising to the fauees or mouth. In- 
flammation of this kind is often disposed to pass from. 
one place to another on the same surface, and, in doing 
So, to leave the place it had at first oeceupied. Sucli an 
inflammation has been known to spread successively: 
along the whole tract of the alimentary canal; ocea- 
sioning, when in the intestines, diarrhoea, and in thie 
stomach vomitings ; the diarrhoea ceasing when the vo- 
mitings came on, and the vomitings on the coming on 
of the diarrhcea. 

Causes, &c. An erysipelatous inflammation may 
arise from acrid matters taken into the stomach 3 or 
from some internal causes not yet well known. It fre- 
quently oceurs in putrid diseases, and in those recover- 
ing from fevers. 

Cure. When the disease is occasioned by acrid mat- 
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_ters taken internally, and these may be supposed still ¢nteritis. 


present in the stomach, they are to be washed out by ——~y-—~ 


drinking a large quantity of warm and mild medieines, 
and exciting gentle vomiting. At the same time, if 
the nature of the acrimony and its proper corrector be 
known, this should be thrown in: or if a speeifie cor- 


rector be not known, some general demuleeuts should 


be employed. 

These measures, however, are more suited to prevent 
than to eure inflammation after it has taken place. 
When this last may be supposed to have happened, if it 
be attended with a sense of heat, with pain and pyrexia, 
aceording to the degree of these symptoms, the mea- 
sures proposed for the eure of the other kind are to be 
more or less employed. When an erysipelatous inflam- 
mation of the stomach has arisen from internal causes, 
if pain and pyrexia oceur, bleeding may.be employed 
in persons not otherwise weakened ; but in case of its 
oecurring in putrid diseases, or where the patients are 
already debilitated, bleeding is inadmissible ; all that 
can be done being to avoid irritation, and only throw- 
ing into the stomach what quantity of acids and aees- 
cent aliments it shall be found able to bear. In some 
conditions of the body in whieh this disease is apt to 
occur, einehona and bitters may seem to be indieated ; 
but an erysipelatous state of the stomach will seldom als 
low them to be used. . 


Genus XVI. ENTERITIS. 


Inflammation of the INTESTINES. 


Enteritis, Save. gen. 105. Lin. 29. Vog. 57. Sag. 
gen. 307. 

Intestinorum inflammatio, Boerh. 959. 

Febris intestinorum inflammatoria ex mesenterio, 
Hoffm. ii. 170. 


Sp. I. Eyreritis PuHiecMonop#a, or the Acute 
Enteritis. 

Enteritis iliaea, Sauv. sp. I. 

Enteritis eoliea, Suwv. sp. 2. Boerh. 963. 

Description. This disease shows itself by a fixed pain 
in the abdomen, attended with fever, vomiting, and co- 
stiveness. The pain is often felt in different parts of the 
abdomen, but more frequently spreads over the whole, 
and is partieularly violent about the navel. 

Causes, &e. Inflammationsof the intestines may arise 
from the same causes as those of the stomaeh; though 
commonly the former. will more readily oecur from eold 
applied to the lower extremities, or to the belly itself. 
It is also found supervening on the spasmodic colic, in- 
careerated hernia, and volvulus. . » 

Prognosis. Inflammations of the intestines have the 
game terminations with those of the stomaeh, and the 
prognosis in both eases is mueli the same. 

Cure. The cure of enteritis is in general the same 
with that of gastritis ; but in this disease there 1s com- 
monly more opportunity for the introduction of hi- 
quids, of acid, aeeseent, and other eooling remedies, 
and even of laxatives; but as a vomiting frequently 
attends the enteritis, care must be taken not to excite 
that vomiting by the quantity or quality of any thing 
thrown into the stomach. With regard to the suppu- 
ration 
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fection of the parenelryma of that viscus. The acute ™ 


Phleema- ration and gangrene of the intestines following the en- 


Sit. 


14 


oo) 


teritis, the observations made respecting these termina- 
nonce \ iim 


tions of gastritis are equally applicable in this disease. 


Sp. 1. Eyrerrris Enysrpeiatosa, or Lrysipelatous 
Enteritis. 


Concerning this nothing farther ean be said, than 
what hath heen already delivered concerning the gas- 
tritis. 


Genus XVII. WEPATITIS. 


Inflammation of the Liver. 


Hepatitis, Sezv. gen. 113. Lin. 35. Vog. 58. Sag. 
gen. 312. Boerh. 914. Hoff, i. 14. Junck. 66. 


Description. The inflammation of the liver is 
thought to be of two kinds, aeute and ehronic 3 but 
the latter very often does not diseover itself except by 
an abseess found in the liver after death, and which 
is supposed to’ have been oeeasioned by some degree of 
inflammation ; for this reason the ehronic inflammation 
often eseapes observation, and we shall here only treat 
of the aeute hepatitis. | 

The acute hepatitis is attended with considerable fe- 
ver; a frequent, strong, and hard pulse 5 high eolour- 
ed urine; an aeute pain in the right hypoehondrium, 
inereased by pressing npon the part. ‘The pain is very 
often in such a part of the side as to make it appear 
like a pleurisy ; and frequently, like that, is mereased 
on inspiration. The disease is also commonly attended 
with a eough, which is generally dry, though sometimes 
moist ; and when the pain thus resembles a pleurisy, the 
patient cannot lie easily except upon the side affeeted. 
‘The pain is frequently extended to the clavicle, and to 


the top of the shonlder; and is attended sometimes 


with hiecongh, and sometimes with vomiting. Some 
have added jaundice, or a yellowness of the eyes, to the 
symptoms of this distemper; but experience shows that 
it has often oceurred without any sueh symptom. 

When hepatitis is of the chronie kind, depending 
more on an aeeumulation and effuston in the liver, 
than on an inereased action of its small vessels, the pa- 
tient eomplains rather of a serse of weight than of 
pain; and the fever is hy no means either aeute or 
constant: but it often returns in paroxysms some- 
what resembling the attacks of an intermittent. This 
disease is very slow in its progress, frequently eontinu- 
ing for many months, and at last terminatmg in a very 
eonsiderable suppuration. In most eases, however, it 
may be diseovered by careful examination of the re- 
gion of the liver externally. By this means a eonsi- 
derable enlargement of that viseus inay in general be 
deteeted. 

Causes, &e. The remote eauses of hepatitis are not 
always to be diseerned, and many have been assigned 
on a very uneertain foundation. It is principally a 
disease of warm elimates. It has been supposed that 
the disease may be an affeetion either of the ex- 
tremities of the hcepatie artery, or those of the vena 
portarum 3 and the snpposition is hy no means impro- 
bable. The opiion, however, most commonly adopted 
is, that the aente hepatitis is an aflcetion of the exter- 
nal memhrane of the liver, and the chronie kind an af- 
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disease may be seated either on the convex or eoncave 
surfaee of the liver; and in the former ease a more 
pungent pain and hieeough may be produeed, and the 
respiration is more eonsiderably affeeted. In the lat. 
ter there oceurs less pain; and a vomiting is produ- 
ced, commonly by some inflammation eommunicated 
to the stomach. The inflammation on the concave 
surface of the liver may be readily communicated to 
the gall-bladder and biliary ducts: and this, perhaps, 
is the only ease of idiopathic hepatitis attended with 
jaundice. 

Prognos?s. The inflammation of the liver, like 
others, may end by resolution, suppuration, or gan- 
grene 5 and the tendency to the one or to the other of 
those events may be known from what lias been al- 
ready mentioned coneerning the prognosis in gastritis, 
The resolution of hepatitis is often the consequence of, 
cr is attended with, evacuations of different kinds. A 
hemorrhage sometimes from the nose, and sometimes 
from the hemorrhoidal vessels, gives a solution of the 
disease. Sometimes the same thing is aeeomplished by 
a bilious diarrhoea; and sometines the resolution is 
attended with sweating, and an evaeuation of urine 
depositing a copious sediment. Sometimes it may be 
cured by an erysipelas appearing in some external part. 
When the disease has ended in suppuration, the pus 
collected may be discharged by the biliary duets; or, 
if the suppurated part does not adhere anywhere close- 
ly to the neighbouring parts, it may be discharged 
into the eavity of the abdomen ; but if, during the first 
state of inflammation, the affected part of the liver shall 
have formed a elose adhesion to some of the neighbour- 
ing parts, the discharge after suppuration may be va- 
rious, according to the different seat of the abscess. 
When seated on the convex part of the liver, if the ad- 
hesion be to the peritoneum lining the eommon tegu- 
ments, the pus may make its way through these, and be 
discharged outwardly: or if the adhesion shall have 
been to the diaphragm, the pus may penetrate through 
this, and into the eells of the lungs; from whenee it 
may be diseharged by coughing. When the abseess 1s 
seated on the concave part of the liver, in consequence 
of adhesians, the pus may be discharged into the 
stomach or intestines ; and into these last, either direct- 
ly, or by the intervention of the biliary ducts. Upon 
a consideration of all these different eircumstances, 
therefore, together with the general principles of in- 
flammation, must the prognosis of this disease be esta- 
blished. 

Cure. For the eure of hepatitis, we must have re- 
eourse to the gencral means of resolving other inflam- 
matory disorders. Bleeding is to be used acearding 
to the degree of fever and pain. Blisters are to be 
applied: fomentations of the externai parts, emollient 
elysters, gentle laxatives, diluents and refrigerants, 
are also useful. The eure, however, particularly i 
warm elimates, where the disease is nivel more coni- 
mon than it is in Britain, is chiefly trusted to mereury- 
Not only in cases of the chronic kind, but in acute 
hepatitis also, after an attempt has been made to al- 
leviate the urgent symptoms by blecding and bhister- 
ing, recourse is immediately had to this powerful mi 
neral. It is employed by different praetitioners, and 

in 
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in different cases, under various forms. Some are 
very fond of the use of calomel. But the preference 
is in general given, and perhaps with justice, to fric- 
tion with mercurial ointment over the region of the 
liver. But under whatever form it may be employed, 
itis necessary that it should be introduced to such an 
extent as to keep the patient on the verge of salivation 
for some length of time; the duration being regulated 
by the circumstances of the case. 

From the liberal use of mercury, there can be no 
doubt that a successful resolation has been obtained 
in many cases, which would otherwise have infallibly 
terminated in suppuration. But notwithstanding the 
most careful employment of it in some cases, suppura- 
tion will ensue; and then it is very doubtful whether 
any benefit will be derived from the continuance of it. 
But when a suppuration has been formed, and the ab- 
scess points outwardly, the part must be opened, the pus 
evacuated, and the ulcer healed according to the ordi- 
nary methods in use for healing abscesscs and ulcers in 
other parts. 

Chronic hepatitis often terminates in scirrhus. 
Against this, after mercury has failed, nitric acid 
taken internally has sometimes been employed with 
success. 


Genus XVIII. SPLENITIS. 

Inflammation of the SPLEEN. 

Splenitis, Sauv. gen. 114. Lin. 36. Vog. 509. 
Bevaack.67. Sag. gen. 313. 

Lienis inflammatio, Boerh. 958. et Van Suwieten, 

Comm. 

Splenitis phlegmonodea, Sawvv. sp. 1. Forest, |. xx. 

obs. 5,6. De Haen, apud Van Swieten, p. 958. 
Pleuritis splenica, Sauv. sp. 3. 

Splenalgia suppuratoria, Savv. sp. 3. 


Description. This disease, according to Juncker, 
comes on with a remarkable shivering, succeeded by a 
most intense heat and very great thirst; a pain and 
tumour are perceived in the left hypochondnum, and 
the paroxysms for the most part assume a quartan form. 
When the patients expose themselves for a little to 
the free air, their cxtremitics immediately grow very 
cold. If a lzemorrhage happens, the blood flows out 
of the left nostril. 'The other symptoms arc the same 
with those of the hepatitis. Like the liver, the spleen 
is also subject to a chronic inflammation, which often 
happens after agues; and the tumour which succeeds 
the inflammation is in many cases very considerable, and 
iS called the ague cake, thongh that name is also fre- 
quently given to a scirrhous tumour of the liver suc- 
ceeding intermittents. 

Causes, &c. ‘The causes of this distemper are in ge- 
neral the same with those of other inflammatory disor- 
ders ; but those which determine the inflammation to 
that particular part more than another, are very much 
unknown. It attacks persons of a very plethoric and 
sanguine habit of body rather than others. 

rognosis, ‘Nhat has been said of the inflammation 
of the liver applies also to that of the splecn, though 
the latter is less dangerous than the former. Ilere also 
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@ vomiting of black matter, which in other acute dis- x 


eases 1s such a fatal symptom, sometimes proves criti- 
cal, according to the testimony of Juncker. Sometimes 
the hemorrhoids prove critical: but very often the in- 
flammation terminates by scirrhus. 

Cure, This is not at all different from what has been 
already laid down concerning the hepatitis. 


Genus XIX. NEPHRITIS. 
Lnfiammation of the Kipyeys. 


Nephiritis, Saw. gen. 115. Lin. 34. Vos. 6 3% 
Sag. gen. 314. : 


Nephritis vera, Save. sp. 1. 


Description. The nephritis has the same symptems 
which take place in other inflammations; but its di- 
stinguishing mark is the pain in the region of the kidncy, 
which is sometimes obtuse, but more frequently pun- 
gent. ‘The pain is not increased by the motion of the 
trunk of the body so much as a pain of the rheumatic 
kind aflecting the same region. It may also frequently 
be distinguished by the pain shooting along the course 
of the ureter, and it is often attended with a drawing 
up of the testicle, and a numbness of the limb on the 
side affected; though indeed these symptoms most com- 
nionly attend the inflammation arising from a calculus in 
the kidney or ureter. The disease is also attended with 
frequent vomiting, and often with costiveness and colic 
pams. The urine is most commonly of a deep red co- 
lour, and is voided frequently and in a small quantity at 
atime. [n more violent cases the urine is common- 
ly colourless. 

Causes, &c. The remote causes of this discasc may 
be various; as external contusion, violent or long- 
continued riding; strains of the muscles of the back 
incumbent on the kidneys; various acrids in the course 
of circulation conveyed to the kidneys; and perhaps 
some other internal causes not yet well known: the 
most frequent is that of calculous matter obstructing 


the tubult urinifert, or calculi formed in the pelvis, of 


the kidneys, and either sticking there or falling into the 
urcter. 

Prognosts. ‘This is not different from that of other 
inflammatory discascs. 
- Cure. When any of those causes operating as in- 
ducing the inflammation still continue to act, the first 
object in the cure myst be the removal of these; but 
the principal intention to be had in view, 1s the resolu- 
tion of the inflammation which has already taken place. 
3ut when, notwithstanding cfforts for this purpose, 
the disease terminates in suppuration, it must be the en- 
deavour of the practitioner to promote the discharge of 
the purulent matter, and the healing of the ulceration 
in the kidney. . 

These different objects are principally accomplished 
by blecding, external fomentation, frequent emollient 
clysters, antiphlogistic purgatives, and by the free use 
of mild and demulcent liquids. ‘The use of blisters 1s 
scarce admissible, or ‘at least will require great care to 
avoid any considerable absorption of the cantharides. 

The other species of nephritis enumerated by authors 
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add to their distention, and increase their-tendency top 


Genus XX. CYSTITIS. 
Inflammation of the BLADDER. 
Cystitis, Sawv. gen. 108. Lin. 31. Vog. 66. Sag. 
gen. 300. 

Inflammatio vesice, Hoffm. ii. 157. 

The Cystitis from Internal Causes. 
Cystitis spontanea, Sawv. sp. I. 

The Cystitis from External Causes. 


‘Cystitis 4 cantharidibus, Sav. sp. -2. 
Cystitis trdumatica, Sawv. sp. 3. 


The inflammation of the bladder from internal catises 
is a very rare distemper ; and when it does at any time 
occur, 1s to be cured in the same manner with other 
inflammations, avoiding only theuse of blisters. When 
the disease arises fromthe internal use of these flies, cam- 
phor is recomimended, besides other cooling medicines, 
and particularly cooling and emollient clysters. 


“Genus XXI. HYSTERITIS. 
Inflantmation of the Urerus. 


Hysteritis, ‘Lin. 38. Vog. 63. 
Metritis, Sawv. gen. 107. Sag. gen. 315. 
Inflammatio et febris uterina, Hoff. IL. 156. 


Description. This disease is often confounded with 
that called the puerperal or child-bed fever ; but is 
essentially distinct from it, as will be shown in its pro- 
per place. The inflammation of the uterus is often 
apt to terminate by gangrene: -there is a pain in the 
head, with delirium ; and the uterine region is so ex- 
ceedingly tender, that “if cannot bear the most gentle 


pressure without intolerable pain. When the fundus 


atert is inflamed, there is a great héat, throbbing, and 
pain, above the pubes ; if its poSterior part, the pain is 
more confined to the loins and rectum, with a tenesmus 3 
if its anterior part, it shoots from thehce towards the 
neck of the bladder, and is attended with a frequent ir- 
ritation to make water, which is voided with difficulty ; 
and if its sides or the ovaria are affected, the pains will 
then dart into the inside of the thighs. 

Causes, &c. Inflammations of the uterus, and in- 
deed of the rest of the abdominal viscera, are very apt 
to take place in child-bed women; the reason of which 
seems to be the sudden change produced in the habit, 
and an alteration in the cotirse of the circulating 
blood by the “confraction of the uterus after delivery. 
The pressure of the gravid uterus being suddenly taken 
off from the aorta descendens after delivery, the resist- 
ance to the impulse of the blood passing through all 
the vessels derived from it, and distributed to the con- 
tiguous viscera, will be considerably lessened: it will 
therefore rush into those vessels with a force superior 
to their resistance ; and, by putting them violently on 
the stretch, may occasion pain, inflammation, and fe- 
ver. This contraction of the uterus also renders its’ ves- 
sels impervious to the blood which had freely passed 
through them for’ the service of the child during preg- 
nancy ; and consequently a much larger quantity will 


be thrown upoa the contiguous parts, which. will still 


3 


inflammation. 

Prognosis. An inflammation of the uterus may in 
general be expected to produce an obstruction of the 
lochia; but the fever produced seldom proves fatal, 
unless the -inflammation be violent, and end in a gan. 

ene. - 

Cure. This is-to be attempted by the same general 
means already recommended, and the management of 
this disorder entirely coincides with’ that of the puerpe- 
ral fever. 


‘Genus XXIT. RHEUMATISMUS. 
‘The RHEUMATISM. 


Rheumatismus, Sawv. gen. 185. Lin. 62. Vog. 138, 
_ Boerh. 1400. Junck, 19. 

Dolores rheumatici et arthritici, Hoffim. IL. 317. 
Myositis, Sag. gen. 30%. 


The Acute RuEUMATISM. 


Rheumatismus acutus, Sawv.'sp. 1. 
Rheumatismus vulgaris, Sav. sp. 2. 


‘A. The Lumpaco, or Rheumatism in the Muscles of 
the Loins. 


“‘Lumbage rheumatica, Sauv.gen, 212. Sag. p. 1. 
-Nephralgia rheumatica, Sawv. sp. 4. 


B. The Scratica, Ischias, or Hip-Gout. 
Ischias rheumaticum. Savv, 213. sp. 10. 


“C. The Bastard Pievnisy, or Rheumatism in the 
Muscles of the Thorax. 


Pleurodyne rheumatica, Sawv. gen. 148. sp. 3. 
~Pleuritis spuria, Boerh. 878. 
~The other species, which are very numerous, are all. 
symptomatic 3 as, 

‘Lumbago plethiorica, Sawv. sp. 3. 

Ischias sanguineum, Savv. sp. 2. 

Pleurodyne plethorica, Sawv. sp. 1. 
Rheumatismus hystericus, Sawv. sp. 7. 

Ischias hystericum, Sawv. sp. 3. 

Pleurodyne hysterica, Sawv. sp. 6. 
Rheumatismus saltatorius, Sav. sp. 
Pleurodyne flatulenta, Sawv. sp. 4. 
‘Pleurodyne & spasmate, Sazv. sp. 9. 
“Rheumatismus storbuticus, Sawv. sp. 4. 
Lumbago scorbutica, Sazv. sp. 5. 

“Pleurodyne scorbutica, Sauv. sp. 11. 

Ischias syphiliticum, Sauv. sp. 7. 

Pleurodyne Venerea, Sazv. sp. 5. 

‘Lumbago sympathica, Sav. sp. 13. 

‘Lumbago 4 saburr4, Sawv. sp. 8. 

Pleurodyne 4 cacochylia, Sawv. sp. 7. 
Rheumatismus saltatorius verminosus, Sawv. sp. 8. 
‘Ischias verminosum, Sazv. sp. 8. 

Pleurodyne verminosa, Sawv. sp. 2. 
Rheumatismus metallicus, Save. sp. 10. 
Lumbago 4 hydrothorace, Sawv. sp. 14 
Lumbago pseudoischuria, Sawv. sp. 16. 
Pleurodyne 4 rupto cesophago, Sawv. sp. 20. 
Pleurodyne rachitica, Sawv. sp. 13. 

Ischias 4 sparganosi, Savv. sp. 5. 

Pleurodyna catarrhalis, Sauv. sp. 14. 

Rheumatismus 
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Rheumatisnius Pie ys Sauv. sp. 14. duced, or such as required to be opened and to have the Rheumatis- 
Rheumatismus dorsalis, Savv. sp. 11. contained fluid evacuated. Such tumours, however, ‘us. 


Lumbago 8 satyriasi, Sav. sp. 15. 
Rheumatismus febricosus, Sawv. sp. 9. 
Lumbago febrilis, Sawu. sp. 4. 

&ce. &e. 


Description. The rheumatism is particularly distin- 
guished by pains affecting the joints, and for the most 
pa» the joints alone ; but sometimes also the muscular 
parts. Very often they shoot along the course of the 
museles from one joint to another, and are always much 
increased by the action of the museles belonging to the 
joint or joints affected. The larger joints are those 
most frequently affected, such as the hip-joint and 
knees, of the lower extremities, and the shoulders and 
elbows of the upper ones. The ancles and wrists are 
also frequently affected; but the smaller joints, such as 
those of the tocs or fingers, seldom suffer. Sometimes 
the disease is confined to one part of the body, yet 
very frequently it affects many parts; and then it be- 
gins with a cold stage, which is immediately succeeded 
by the other symptoms of pyrexia, and particularly by 
a frequent, full, and hard pulse. Sometimes the pyrexia 
is formed before any pains are perecived; but more 
commonly pains are felt in partieular parts before any 
symptoms of fever occur. When no pyrexia is present, 
the pam may be confined to one joint only; but when 
aay considerable pyrexia takes place, though the pain 
may chiefly be felt in one joint, yet it seldom happens 
that it docs not affect several joints, often at the very 
same time, but for the most part shifting their place, and 
having abated in one joint they beeome more violent in 
another. They do not commonly remain long in the 
same joint, but frequently shift from one to another, and 
somctimes return to joints formerly affected ; and in this 
manner the disease often continues for a long time. 
The fever attending these pains has an exacerbation 
every evening, and is most considerable during the 
night, when the pains also become more violent; and 
itis at the same time that the pains shift their place 
from one joint to another. ‘These scem to be also in- 
creased during the night by the body being covered 
more eloscly, and kept warmer. 

A joint, after having been fer some time affected 
with pain, commonly becomes also affected with some 
swelling and redness, which is painful to the touch. It 
seldom happens that a swelling coming on docs not 
take off the pain entirely, but it rarcly secutes the joint 
ugainst a return of it. ‘This disease is commonly attend- 
ed with more or less sweating, which oceurs early, but 
38 seldom free or copious, and seldom proves eritical, 
though it may give temporary relief of the pain. ‘The 
urine is high-coloured, and in the beginning without 
sediment. ‘This, however, docs not prove entirely 
critical, for the disease often continues long after such 
a sediment has appeared in the urine. ‘The blood is 
always sizy. The acute rheumatism differs from all 
other inflammatory diseases, in not being liable to ter+ 
minate in suppuration : this almost never happens; but 
the disease sometimes produecs effusions of a transparent 
gelatinous fluid into the sheaths of the tendons: but if 
these clusions be frequent, it is certain that the liquor 
must often be absorbed; for it very seldom happens, 
that considerable or permanent tumours have kecn pro- 
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live sometimes oceusred, and the opening made in them 
has produecd ulcers very difficult to heal. 

Sometimes rheumatism will continue for several 
weeks; but it seldom proves fatal, and it is rare that 
the pyrexia continues to be considerable for more thau 
two or three weeks. While the pyrexia abates in its 
violence, if the pains of the joints continue, they are 
less violent ; more limited in their place, being confined 
commonly to one or a few joints only; and are less 
ready to change their placc. 

It is often a very difficult matter to distinguish rheu- 
matism from gout: but in rheumatism there in general 
occurs much less aflection of the stomach; it affects 
chiefly the larger joints, and several of these are often 
affected with severe pain at the same time: it oecurs 
at an earlier period of life than gout; it is not observed 
to be hereditary; and it ean in general be traced to 
some obvious exciting cause, particularly to the action 
of cold. 

Causes, &e. This disease is frequent in cold, and 
more uncommon in warm elimates. It appears most 
frequently in autumn and spring; less frequently in 
winter, while the frost is constant; and very seldom 
during the heat of summer. It may, however, occur 
at any season, if vicissitudes of heat and cold be for the 
time frequent. For the most part, the acute rheuma- 
tism arises from the application of cold to the body 
when unusually warm; or when the eold is applicd to 
one part of the body, whilst the other parts are kept 
warm; or, lastly, when the application of the cold is 
long continued, as when moist or wet elothes are applied 
ta any part of the body.—These eauses may aficct per- 
sons of all ages; but the rheumatism seldom appcars 
either’ in very young or in elderly persons, and most 
eommonly occurs from the age of puberty to that of 
35. ‘Phese causes may also aflect persons of any consti- 
tution, but they most eommonly affect those of a san- 
guine temperament. | 

With respect to the proximate eause of rlicumatism, 
there have, been various opinions. It has been im- 
puted to a peculiar acrimony ; of which, however, there 
is no evidenee; and the consideration of the remote 
causes, the symptoms, and cure, render it very impro- 
bable. A disease of a rheumatic nature, howcver, 
may he occasioned by an acrid matter applicd to the 
nerves, as is evident from the toothach, a rheumatic 
affection generally arising from a carious tooth. Pains 
arising from deep-seated suppurations may also resemble 
the rhcumatism; and many cascs have occurred in 
which such suppurations occasioned pains rcsembhng 
the lumbago and ischias ; but from what has been al- 
ready said, it scems improbable that ever any pure 
rheumatic ease should end in suppuration. 

The proximate cause of rheumatism has by many 
heen supposed to be a lentor in the fluids obstructing 
the vessels of the part; but in the ohservations formerly 
made, sufficient reasons have been already laid down 
for rejecting the doetrine of lentor. While we cannot 
therefore find cither evidence or reason for supposing 
that the rheumatism depends on any change in the state 
of the flaids, we must conclude that the proximate cause 
of itis the same with that of other mflammattons not 
depending upon a direct stimulus. 
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In the ease of rheumatism, it is supposed that the 
most eommon remote eause of it, that is, cold applied, 
operates espeeially on the vessels of the joints, these be- 
ing less covered by a eellular texture than those of the 
intermediate parts of the limbs. It is farther supposed, 
that the applieation of eold produces a constriction of 
the extreme vessels, and at the same time an increase of 
tone or phlogistie diathesis in the course of them, from 
whieh arises an inereased impetus of the blood, and at 
the same time a resistance to the free passage of it, and 
consequently inflammation and pain. It is also suppo- 
sed, that the resistanee formed exeites the vis medicatrix 
to a further inereasc of the impetus of the blood; and 
to support this, a cold stage arises, a spasm is formed, 
and a pyrexia and phlogistic diathesis are produeed in 
the whole system. 

Hence the cause of rheumatism appears to be exaetly 
analogous to that of inflammations depending on an 1n- 
creased afflux of blood to a part while it 1s exposed to 
the aetion of eold, But there seems to be further in 
this disease some peeuliar affection of the muscular fibres. 
These seem to be under some degree of rigidity: and 
therefore less easily admit of motion, and are pained 
upon the exertions of it. This also seems to be the af- 
feetion whieh gives opportunity to the propagation of 
pains from one joint te another, and whieh are most 
severely felt in the extremities terminating in the joints, 
because beyond these the oseillations are not propagated. 
This affeetion of the museular fibres explains the man- 
ner in whieh strains and spasms produee rheumatic af- 
feetions; and, on the whole, shows, that with an in- 
flammatory affeetion of the sanguiferous system, there is 
also in rheumatism a peculiar affection of the muscular 
fibres, whieh has a considerable share in produeing the 
phenomena of the disease. And it would even appear, 


that in what has commonly been ealled acute rheuma- 
éisiz, in eontradistinetion to the ehronie, of whieh we 


are next to treat, there exists not only a state of active 
inflammation in the affected parts, but also of peeuliar 
irritability; and that this often remains after the in- 
flammation is very mueh diminished or has even en- 
tirely ceased. WTenee a renewal of the inflammation 
and reeurrenee of the pain take place from very slight 
causes ; and in the treatment of the discase both the 
state of inflammation and irritability must be had in 
view. 
Cure. For eounteracting the state of active inflam- 
mation, the elief aim of the practitioner must be to 
diminish the general impetus of the eireulation, and 
the impetus at the part particularly afleeted. For 
counteraeting the state of irritability, he must endea- 
your to remove the disposition to inereased aetion in 
the vessels; to prevent the action of eauses exciting 
painfut sensations 5 and to obviate their influence on 
the part. The eure therefore requires, in the first 
place, an antiphlogistic regimen, and particularly a to- 
tul abstinence from animal food, and from all formented 
or spirituous liquors; substituting a mild vegetable or 
milk diet, and the plentiful use of soft diluting liquors. 
On this principle also, blood-letting is the ehief remedy 
of aeute rheumatism. The blood is to be drawn in large 
qnantity 5 and the bleeding is to be repeated in pro- 
portion to the frequency, fulness, and hardness of the 
pulse, and the violence of the pain. For the most 
| r 7 


part, large and repeated blecding during the first daysphe 


of the disease seem to be necessary, aud aceordingly 
have been very much employed; but to this some 
bounds are to be set; for very profuse bleedings oeea- 
sion a slow reeovery, and are ready to produee a chro- 
nic rheumatism. 

To avoid that debility of the system whieh general 
bleedings are apt to oceasion, the urgent symptom of 
pain may be often rclicved by topical blecdings ; and 
when any swelling or redness has come upon a joint, 
the pain may very eertainly be relieved by this eya- 
cuation: but as the pain and eontinuanee of the disease 
scem to depend more upon the phlogistie diathesis of 
the whole system than upon the affection of particu- 
lar parts, so topieal bleedings will not supply the place 
of the general bleedings proposed above in most in- 
stanees,. 

To take off the phlogistie diathesis prevailing im this 
disease, purging may be useful, if prceured by medi- 
cines which do not stimulate the whole system, as neu- 
tral salts, and other medicines which have a refrigerant 
power. Purging, however, is not so useful as bleed- 
ing in removing the phlogistic diathesis ; and when the 
disease has beeome gencral and violent, freqnent stools 
are ineonvenient, and even hurtful, by the motion and 
pain which they occasion. 

Next to blood-letting, nothing is of so much service, 
both in alleviating the pains in this disease and in re- 
moving the philogistic diathesis, as the use of sudo- 
rifies : and of all the medicines belonging to this elass, 
what has commonly been known by the name of Do- 
ver’s powder, a combination of powder of ipeeacuan 
and opium, is the most eonvenient and the most ef- 
feetual. Copious sweating, excited by this medicine, 
and supported for 10 or 12 hours by tepid diluents, 
such as deeoetion of the woods, or the like, will in 
most instanees prodnee a complete remission of the 
pain : and by this praetice, combined with blood-letting 
and proper regimen, the discase may often be entirely 
removed. 

If, however, after complete intermissions from pain 
for some length of time have been obtained by these 
means, it be found that there is a great tendeney toa 
return of the pains without any obvious cause, recourse 
may be had with very great benefit to the use of the 
Peruvian bark. By the early use of this, where 4 
eomplete intermission from pain is obtained, the ne- 
eessity of repeated blood-letting and sweating is often 
superseded; but where a complete remission cannot be 
obtained, it has been suspeeted by some to be hurtful: 
and in these cases, when blood-letting and sudorifies 
have been pushed as far as may be thought prudent, 
without being produetive of the desired effect, very 
great benefit is often derived from the use of ealomel 
combined with opium, as recommended in the Edin- 
burgh Medical Commentaries, by Dr Hamilton of 
Lynn Regis. | 

In this disease, external applications are of little 
service. Fomentations in the beginning of the disease 
rather aggravate than relieve the pains. The rube- 
facicnts and eamphirc are more effectual: but they 
eommoniy only move them from one part to another, 
and do not prove any eure of the general affection. 
Blistering may also be very effectual in removing the 
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the joints. 


‘use, exeept where the pains are much confined to one 
place. 


ARTHRODYNIA, or Chronic Rurumartsm. 
Rheumatismus cbhronicus Auctorum. 


Description. When the pyrexia attending the acute 
‘yheumatism has ceased 5 when the swelling and redness 
of the joints are entirely gone, but pains still continue 
to affect certain joints, whieh remain stiff, feel uncasy 
upon motion, changes of weather, or in the night time 
only, the disease is then called the chronic rheumatism, 
as it often continttes for a very long time. 

The limits between the acute and chronic rheuma- 
tisms are not always exactly marked. When the 
pains are still ready to shift their place 5 when they 
are especially severe im the uight time; when, at the 
same time, they are attended with some degree of py- 
rexia, and with some swelling, and especially some 
redness of the joints; the disease is to be considered as 
partaking of the nature of the acute rheumatism. But 
when there is no longer any degree of pyrexia remain- 
ing; when the pained joints are without redness ; 
when they are cold and stiff; when they cannot easily 
be made to sweat; or when, while a free and warm 
sweat is brought ont on the rest of the body, it is only 
clammy and cold on the pained joints; and when, fur- 
ther, the pains of these are inereased by cold, and re- 
lieved by heat, applied to them; the case 1s to be con- 
sidered as that of a purely chronic rheumatisin : or, per- 
laps more properly, the first of the conditions now de- 
seribed may be termed the state of irritability, and the 
second the state of atony. 

The clironic rheumatism, or rather the atonie, may 

affect different joints; but is especially apt to affect 
those which are surrounded with many muscles, and 
those of which the muscles are employed in the most 
constant and vigorous exertions. Such is the case of 
the vertebra of the loins, the affeetion of which is 
named Jumbaga ; or of the hip joint, when the disease 
is named zschias or sciatica. 
» Violent strains and spasms oecurring on sudden and 
somewhat violent exertions, bring on rhenmatic affec- 
tions, whieh at first partake of the acute, but very soon 
change into the nature of the chronic, rheumatism.—- 
Such are frequently the lumbago, and other affeetions, 
which seem to be more seated in the muscles than in 
The distinction of the rheumatic pains 
from those resembling them which oceur in the siphylis 
and scurvy must be obvious, either from the seat of the 
pains, or from the concomitant symptoms peculiar to 
those diseases. ‘I'he distinction of the rheumatism from 
the gout will be more fully understood from what 1s laid 
down under the genus Podagra. 

Causes, &c. The phenomena of the purely chronic 
rheumatism lead us to conelade, that its proximate 
cause is an atony both of the blood-vessels and of the 
museular fibres of the part affected, together with 
such adegree of rigidity and contraction in the latter 
as frequently attend them in a state of atony : and in- 
deed this atony, carried to a certain extent, gives rise 
toastate of paralysis, with an almost total loss of mo- 
tion in the affected limbs. The paralytic state of 
rheumatism therefore may be pointed out as a fourth 
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condition of the disease, often claiming the attention of Rhewmatis- 


the practitioner. 

Cure. ¥rom the view just now given of the proxi- 
mate cause of ehronic rheumatism, the chief indication 
of cure must be, to restore the activity and vigour of 
the part, which 1s principally to be done by increasing 
the tone of the moving fibres, but whieh may some- 
times also be aided by giving eondensation to the 
simple solid. When, however, the disease has dege- 
nerated into the state of paralysis, the abjects to be 
aimed at are, the restoration of a due condition to the 
nervous energy in the part. affected; the obtaining 
free circulation of blood through ‘the vessels of the 
part; and the removal of rigidity in membranes and li- 
gaments. 

For answering these purposes, a great variety of re- 
medies, both external and internal, are had reeourse 
to. The chief of the external are, the supporting the 
heat of the part, by keeping it eonstantly covered with 
flannel; the increasing the heat of the part by exter- 
nal heat, applied either in a dry or humid form; the 
diligent use of the flesh-brush, or other means of fric- 
tion ; the application of eleetricity in sparks or shoeks ; 
the application of cold water by aflusion or immersion 5 
the application of essential oils of the most warm and 
penetrating kind; the application of salt brine; the 
employment of the warm bath or of the vaponr baths, 
either to the body in general or to particular parts ; 
and, lastly, the employment either of exereise of the 
part itself as far as it ean easily bear, or by riding or 
other modes of gestation. 

The internal remedies are, large doses of essen- 
tial oils drawn from resinous substances, such as tur- 
pentine ; substances containing sueh oils, as guaiac. ; 
volatile alkaline salts, &c. ‘These or other medicines 
are directed to procure sweat; and ealomel, or some 
other preparation of mercury, in small doses, may be 
continned for some time. But of all the remedies whieh 
have been found useful in atonic rheumatism, perhaps 
the best is cinchona. It is particularly serviceable in 
the earlier periods of the disease. It has often becn 
highly efficacious in preventing the degeneracy of the 
inflammatory into the atonic state af the disease; and 
by some practitioners, particularly Dr Haygarth of Bath, 
it has been highly extolled in acute rheumatism. Besides 
these, there are several other remedies recommended. 
The cicuta, aconitum, and hyoseiamus, have in _par- 
ticular been highly extolled; and an infusion of the 
rhododendron chrysanthum is said to be employed by 
the Siberians with very great suecess. An account of 
the Siberian mode of practice is given by Dr Matthew 
Guthrie of Petersburgh, in the fifth volume of the 
Edinburgh Medical Commentaries, and has been fol- 
lowed with success at other places. Among other in- 
ternal remedies for rheumatism, the use of arsenic has of 
late been recommended by Dr Bardsley of Liverpool. 
It is advised to be given under the form of the mi- 
neral solution proposed. by Dr Fowler as a remedy in 
intermittent fever and in periodic headachs. Under 
this form, it is now ascertained by extensive experience 
that arsenie may be taken internally with as much 
safety as any other active medicine 5 and in some cases 
of rheumatism in whieh it has been employed at Edin- 
burgh, there 1s reason to believe that it has been pro- 
ductive of benefit. | 
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Genus XXII. ODONTALGIA, the Toornacn. 


Odontalgia, Sauv. gen. 198. Lin. 45. Vog. 145. 
Sag. gen. 159. Junck. 25. : 
Odontalgia sive rheumatismus odontalgicus, Hoffin. 

II. 330. 
Odontalgia cariosa, Sauv. sp. I. 
Odontalgia scorbutica, Sauv. sp. 4. 
Odontalgia catarrhalis, Sawv. sp. 3. 
Odontalgia arthritica, Sawv. sp. 6. 
Odontalgia gravidarum, Sawv. sp. 2. 
Odontalgia hysterica, Sawv. sp. 8. 
Odontalgia stomachica, Sawv. sp. 9. 


Description. This well-known disease makes its at- 
tack by a most violent pain in the teeth, most frequent- 
ly in the modares, more rarely in the z7czsores, reaching 
sometimes up to the eyes, and sometimes backward 
into the cavity of the ear. At the same time there is 
a manifest determination to the head ; and a remarkable 
tension and inflation of the vessels takes place, not only 
in the parts next to that where the pain is seated, but 
over the whole head. 

Causes, &c. 'The toothach is sometimes merely a 
rheumatic affection, arising from cold, but more fre- 
quently from a carious tooth. It is also a symptom of 
pregnancy, and takes place in some nervous disorders ; 
it may attack persons at any time of life, though it is 
most frequent in the young and plethoric. 

Cure. Many empirical remedies have been proposed 
for the cure of the toothach, but none have in any 
degree answered the purpose. When the affection is 
purely rheumatic, blistering behind the car will almost 
always remove it; but when it proceeds from a cari- 
ous tooth, the pain is much more obstinate. In this 
case it has been recommended to touch the pained 
part with a hot iron, or with sulphuric acid, in order to 
destroy the aching nerve ; to hold strong spirits in the 
mouth; to put a drop of oil of cloves into the hollow 
ef the tooth, or a pill of equal parts of opium and 
camphor: but one of the most useful applications of 
this kind is strong nitrous acid, diluted with three or 
four times its weight of spirit of wine, and introduced 
into the hollow of a tooth from which great pain arises, 
either by means of a hair pencil or a little cotton. 
Cinchona has also been recommended, and perhaps with 
more justice, on account of its tonic and antiseptic 
powers ; but very often all these remedies will fail, and 
the only infallible cure is the extraction of the tooth. 
See SURGERY. 


Genus XXIV. PODAGRA, the Gour. 


Podagra, Vog.175. Bocrh. 1254. 

Febris podagrica, Vog. 69. 

Arthritis, Sawv. gen. 183. Lin. 60. Vag. 139. Sag. 
gen. 142. 

Dolor podagricus et arthriticus verus, Hoffin. II. 
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Dolores arthritici, Hoffim. II. 317. 
Affectus spastico-arthritici, Junck. 46. 


Sp. I. The Regular Gout. 
Arthritis podagriea, Sawv. sp. 1. 


Arthritis rachialgica, Sawv. sp. 11. 
Arthritis estiva, Sawv. sp. 4. 


Sp. II. The Atonze Govt. : 


Arthritis melancholica, Seuv. sp. 6. 
Arthritis hiemalis, Sazv. sp. 2. | 
Arthritis chlorotica, Sawv. sp. 5. 
Arthritis asthmatica, Sav. sp. g. 


Sp. DI. The Retrocedent Gout. 
Sp. LV. The Azsplaced Gout. 


Description. What we call a paroxrysm of the gout is 
principally constituted by an inflammatory affection of 
some of the joints. ‘This sometimes comes on sudden- 
Jy, without any warning, but is generally preceded by 
several symptoms; such as the ceasing of a sweating 
which the feet had been commonly before affected 
with ; an unusual coldness of the feet and legs; a fre. 
quent numbness, alternating with a sense of prickling 
along the whole of the lower extremities; frequent 
cramps of the muscles of the legs ; and an unusual tur- 
gescence of the veins. ‘ 

While these symptoms take place in the lower ex- 
tremities, the body is affected with some degree of 
torpor and langnor, and the functions of the stomach 
in particular are more or less disturbed. The appe- 
tite is diminished; and flatulency, or other symptoms 
of indigestion, are felt. ‘These symptoms take place 
for several days, sometimes for a week or two, before 
a paroxysm comes on; but commonly, upon the day 
immediately preceding it, the appetite becomes keener 
than usual, 

The circumstances of paroxysms are chiefly the fol- 
lowing. ‘They come on most commonly in the spring, 
and sooner or later according as the vernal heat suc- 
ceeds sooner or later to the winter’s cold, and, per- 
haps, sooner or later also, according as the body may 
happen to be more or less exposed to vicissitudes of 
heat and cold. 

The attacks are sometimes felt first in the evening, 
but more commonly about two or three o’clock in the 
morning. ‘The paroxysm begins with a pain affecting 
one foot, most frequently in the ball or first joint of the 
great toe, but sometimes in other parts of the foot. 
With the attack of this pain, there is commonly more 
or less of a cold shivering ; which, as the pain in- 
creases, gradually ceases ; and is succeeded by a hot 
stage of pyrexia, which continues for the same time 
with the pain itself. From the first attack, the pain 
becomes, by degrees, more violent, and continues in 
this state with great restlessness of the whole body till 
next midnight, after which it gradually remits; and, 
after it has continued for twenty-four hours from the 
commencement of the first attack, it commonly ceases 
almost entirely; and, with the coming on of a gentle 
sweat, allows the patient to fall asleep. The patient, 
upon coming out of this sleep in the morning, finds the 
pained part affected with some redness and swelling, © 
which, after having continued for some days, gradually 
abate. ; 

When a paroxysm has thus come on, although the 
violent pain after 24 hours be considerably abated, 
the paticnt is not entirely relieved from it. For some 

days 


I scat MEDICINE, 


317 
; ma- days he has every evening a return of more considerable 


tend calculous concretions in the kidneys, and which Podagra. 
we shall have occasion to descrihe in another place. ——\—! 


: pain and pyrexia, and these continue with more or less 
) After gomg on, in this manner, 

for several days, the discase sometimes goes entirely off, 
not to return till after a long interval. 

When the diseasc, after having thus remained for 
some time in a joint, ceases cntircly, it gencrally 
leaves the person m very perfect health, enjoying 
greater easc and alaecrity in the functions of both bo- 
dy and mind than he had tor a long time before ex- 
perienced. 

At the beginning of the disease, the returns of it are 
sometimes only once in three or four years: but as it 
advanees, the intervals become shorter, and at length the 
attacks are annual; afterwards they come twice each 
year; and at length recur several times during the 
course of autumn, winter, and spring 3 and as, when the 
fits are frequent, the paroxysms become also longer, so, 
in the advanced state of the disease, the patient is hard- 
ly ever tolerably free from it, except perhaps for two or 
three months in summer. 

The progress of the disease is also marked by the 
parts which it affects. At first, it commonly affects 
one foot only ; afterwards every paroxysm affects both 
feet, the one after the other; and as the disease pro- 
ceeds, it not only aflects both feet at once, but, after 
having ceased m the foot which was last attacked, re- 
turns again into the first, and perhaps a sccond time 
also into the other. Its changes of places are not only 
from one foot to anothcr, but from the feet into other 
joints, especially those of the upper extremities; so that 
there is hardly a joint of the body which, on one ccca- 
sion or another, is not affected. It sometimes affects 
two different joints at the very same time; but more 
commonly it is at any onc time severe in a single joint 
only, and passes in suceession from one joint to another; 
so that the patient’s affliction is often protracted for a 
long time. 

When the disease has often returned, and the paro- 
xysms have become very frequent, the pains are com- 
monly less violent than they were at first; but the pa- 
tient is more affected with sickness, and the other 
symptoms of the atonie gout, which shall be hereafter 
mentioned. 

After the first paroxysm of the disease, the joints 
whieh have been affected arc entircly restored to their 
former suppleness and strength: but after the disease 
has recurred very often, the joints afleeted do neither 
so suddenly nor entirely recover their former state, but 
continue weak and stiff; and these effects at length pro- 
eced to such a degree, that the joints lose their motion 
entirely. 

In many persons, but not in all, after the disease has 
frequently recurred, concretions of a chalky nature are 
formed upon the outside of the joints, and fer the most 
part immediately under the skin. The matter seems 
to be deposited at first in a fluid form, afterwards be- 
coming dry and firm. In their firm state, these con- 
cretions are a hard earthy substance, very entirely solu- 
ble in acids. After they have been formed, they con- 
tribute, with other cireumstanecs, to destroy the mo- 
hon of the joints. 

In most persons who have laboured under the gout 
x many years, a nephritie affection comes on, and 
discovers itself by all the symptoms which usually at- 
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All that is neccessary to be observed here is, that the 
nephritic affection alternates with paroxysms of the 
gout ; and that the two affections, the nephritic and 
the gouty, are hardly ever prescnt at the same time. 
This also may be observed, that children of gouty or 
nephritic parents commonly inherit one or other of 
these diseases ; but whether the principal disease of the 
parent may have been either gout or nephritis alone,, 
some of the children have the onc and some the other. 
In some of them the nephritic affection oecurs alone, 
without any gout supervening 3 and tls happens to be 
frequently the case with the female children of gouty 
parents. 

In the whole of the history already given, we have 
described the most common form of the disease, and 
which therefore, however diversified in the progress of 
it, may be still called the regular state of the gout.— 
Upon some oceeasions, however, the disease assumes 
different appearances: but as we suppose the disease 
to depend always upon a certain diathesis, or disposi- 
tion of the system; so every appearance which we can 
perceive to depend upon that same disposition, we still 
consider as symptomatic, and view the disease to be a 
ease of the gout. The principal circumstance, in what 
we term the regular gout, is the inflammatory affection 
of the joints; and whatever symptoms we can perceive 
to be connected with, or to depend upon, the disposi- 
tion which produces that inflammatory affection, but 
without its taking place or being present at the same 
timc, we name the zrregular gout. 

Of such irregular gout there are three different states, 
which may be named the atontc, the retroccdent, and 
the szsplaced gout. 

The first is, when the gouty diathesis prevails im the 
system; but, from certain causes, does not produce the 
inflammatory affection of the joints. In this case, the 
morbid symptoms which appear, are chiefly affections 
of the stomach, such as loss of appetite, indigestion, and. 
its various attcndants of sickness, nausea, vomiting, fla- 
tulency, acid eructations, and pains in the region of the 


stomach. ‘These symptoms are frequently accompanied. 


with pains and cramps in several parts of the trunk and 
the upper extremities of the body, which are relieved: 
by the discharge of wind from the stomach. Toge- 
ther with these affections of the stomach, therc com- 
monly occurs a costiveness ; but sometimes a looseness, 
with colic pains. ‘These affections of the alimentary 
canal are often attended with all the symptoms of liypo- 
chondriasis, such as dejection of mind, a constant and 
anxious attention:to the slightest feelings, an imaginary 
aggravation of thesc, and an apprchension of danger from. 
them. 

In the same atonic gout, the viscera of the thorax 
also are sometimes affected, and palpitations, faintings,. 
and asthma oceur. 

In the head also occur headaclis, giddiness, apoplec-. 
tic and paralytic affections. 

When the scveral symptoms now mentioned occur. 
in habits having the marks of a gouty disposition, 
this may be suspected to have laid the foundation for 
them; and especially when cither, im such habits, a 
manifest tendency to the inflammatory affection has 


formerly appeared, or when the symptoms mentioned 
are 
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position, seem to acquire it 5 and in some an hereditary Podam 


intermixed with, and are relieved by some degree 


of the inflammatory gout. In such cases there can 


( . ° . 
~———-~eed be no doubt of considering the whole as a state of the 


gout. 

Another state of the disease we name the retrocedent 
gout. ‘This oecurs when an inflammatory state of the 
joints has, in the usual manner, come on, but without 
arising to the ordinary degree of pain and inflamma- 
tion; or at least without thesc continuing for the usual 
time, or without their receding gradually in the usual 
manner; these affections of the joints suddenly and en- 
tirely ccase, while some internal part becomes affected. 
‘Che internal part most commonly attacked is the sto- 
mach; which then is affected with amxicty, sickness, 
vomiting, or violent pain: but sometimes the mternal 
part is the heart, which gives occasion to a syncope ; 
sometimes it is the lungs, which are affected with asth- 
ma: and sometimes it is the head, giving occasion to 
apoplexy or palsy. In all these cascs there can be no 
doubt that the symptoms arc all a part of the same dis- 
ease, however different the aflection may seem to be in 
the parts which it attacks. 

The third state of irregular gout, which we name 
the mzsplaced, is when the gouty diathesis, instead of 
producing the inflammatory affection of the joints, 
produces an inflammatory affection of some internal 
part, and which appears from the same symptoms that 
attend the inflammations of those parts arismg from 
other causes, 

Whether the gouty diathesis does ever produec such 
inflammation of the internal parts without having first 
produced it in the jomts, or whether the inflammation 
of the internal part be always a translation from the 
joints previously affected, we dare not determine ; but, 
even supposing the latter to be always the case, we 
think the difference of the affection of the internal part 
must still distinguish the zzsplaced from what we have 
named the retrocedent gout. 

With regard to the misplaced gout, Dr Cullen, whom 
we here follow, tells us, that he never met with any cases 
of it in his practice, nor does he find any distmetly 
marked by practical writers, except that of a pneumo- 
inc inflammation. | 

‘There are two cases of a translated gout; the one 
of which is an affection of the neck of the bladder, 
producing pain, strangury, and a catarrhus vesice : the 
other is an affection of the rectum, somctimes indicated 
by pain alone in that part, and sometimes by heemor- 
rhoidal symptoms. In gouty persons such affections have 
been known to alternate with inflammatory aflections 
of the joints; but whether these belong to the retroce- 
dent or to the misplaced gout, Dr Cullen pretends not 
to determine. 

It is commonly suppesed, that there are some cases 
of rheumatism which are scarccly to be distinguished 
from the gout: but these, Dr Cullen thinks, are but 
few; and that the two diseases may be for the most 
part distinguished with great certainty, by obscrving 
the predisposition, the antecedent circumstances, the 
parts affected, the recurrences of the discase, and its 
connection with the system; which circumstances, for 
the most part, appear very differently in the two dis- 
eases. . 

Causes, &c. The gout is generally an hereditary 
Hisease : but seme persons, without any hereditary dis- 


disposition may be counteracted from various causes, 
It attacks the male sex especially; but it sometimes, 
though more rarely, attacks also the female. The fe- 


males liable to it are those of the more robust and ful] - 


hahits; and it very often happens to those before the 
menstrual evacuation has ceased. Dr Cullen hath also 
found it occurring in several females whose menstrual 
evacuations were more ahundant than usual. 


The gout seldom attacks cunuclis ; and when it does, 


seems to fall upon those who happen to be of a robust 
habit, to lead an indolent life, and to live very full. It. 
attacks especially men of robust aud large bodies, who 
have large heads, are of full and corpnlent habits, and 
whose skins are covered with a thick rete mucosum, 
which gives a coarse surface. ‘To speak in the style of 
the ancient physicians, the gout will seldom be found to 
attack those of a sanguine, or such as are of a purely 
melancholic temperament 3 but very readily those of a 
cholerico-sanguine temperament. It 1s, however, very 
difficult to treat this matter with precision. ‘The gout 
seldom attacks persons employed in constant bodily 
labour, or those who live much upon vegetable ali- 
ment. It docs not commonly attack men till after 
the age of 353 and generally not till a still later pe 
riod. There are indeed instances of the gout appear- 
ing more carly, but these are few in comparison o 
the others. When the disease does appear early in life, 
it seems to be in those who have the hereditary disposi- 
tion very strong, and to whom the remote causcs here- 
after mentioned have been applied in a very consider- 
able degree. | 

As the gout is an hereditary disease, and affects 
men particularly of a ccrtain habit, its remote causes 
may be considered as predisponent and occasional. 
The predisponent cause, as far as expressed by exter- 
nal appearances, has been already marked; and phy- 
sicians have been very confident in assigning the ocea- 
sional causes: but in a disease depending so much up- 
on a predisposition, the assigning occasional causes 
must be uncertain; as in the predisposed the occa- 
sional causcs may not always appear, and in persons 
not predisposed they may appear without eflect 5 and 
this uncertainty must particularly affect the case of the 

out. 

The occasional causes of the disease seem to be of 
two kinds. First, Those which inducc a_plethoric 
state of the body. Secondly, Those which in_ple- 
thoric habits, inducc a state of debility. Of the frst 
kind are a sedentary, indolent manncr of hfe, and @ 
full diet of animal food. Of the second kind of ocea- 
sional causes which induce debility are excess in venery; 
intemperance in the usc of intoxicating liquors; ind- 
gestion, produced either by the quantity or quality of 
the aliments; much application to study or business, 
night watching, excessive evacuations; the ceasing of 
usual labour; a sndden change from a very full to a 
very spare diet; the large use of acids and acescents j 
and, lastly, cold applied to the lower extremities. 
‘The former seem to act by increasing the predisposi- 
tion; the latter are commonly the exciting causes, 
both of the first attacks, and of the repetitions of the 
disease. | | 

With respect to the proximate cause of the gout, it 
has generally been thought that it depends on a cer- 
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ie tain morbific matter always present in the body ; and 


v. that this matter, by certain causes, thrown upon the 
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joints or other parts, produces the several phenomena of 
the disease. | 

_ This doctrine, however ancient and generally re- 
ceived, appears to Dr Cullen to be very doubtful. 
Bor, «.- 

_ First, There is no direct evidence of any morbific 
matter being present in persons disposed to the gout. 
There are no experiments or observations which show 
that the blood or other humours of gouty persons are 
in any respect different from those of the sound. Pre- 
vious to attacks of the gout, there appear no marks of 
any morbid state of the fluids; for the disease generally 


attacks those persons who have enjoyed the most perfect 


health, and appear to be in that state when the disease 
comes on. At a certain period of the disease, a peeu- 
liar matter indeed appears in gouty persons ; but this, 
which docs not appear in every instance, and which 
appears only after the disease has subsisted for a long 
time, seems manifestly to be the effeet, not the cause, 


of the disease. Further, Though there be certain acrids 


which, taken into the body, seem to excite the gout, 
it is probable that these acrids operate otherwise in 
exciting the disease, than by aflording the material 
cause of it. In general, therefore, Dr Cullen thinks 
there is no proof of any morbific matter being the cause 
of the gout. 

Secondly, The suppositions eoneerning the particular 
nature of the matter producing the gout, have been so 


various, and so contradictory, as to allow us to conclude, 


that there is truly no proof of the existence of any of 
them. With respect to many of these suppositions, they 
are so inconsistent with chemical philosophy, and with 
the laws of the animal economy, that they must be en- 
tirely rcjeeted. 

_ Thirdly, The supposition of a morbific matter as the 
cause, is not consistent with the phenomena of the dis- 
ease, particularly with its frequent and sudden transla- 
tions from one part to another. 

Fourthly, The supposition is further rendered im- 
probable by this, that if a morbifie matter did exist, 
its operation should be similar in the several parts which 
it attacks : whereas it seems to be very different, being 
stimulant and exciting inflammation, in the joints ; but 
sedative and destroying tone in the stomach ; which, 
upon the supposition of the same particular matter act- 
ing in both cases, is not to be explained by any difference 
in the part affected. 

 Fifthly, Some faets alleged in proof of a morbific 
matter, are not confirmed ; such as those which would 
prove the disease to be contagious. There is, however, 
no proper evidence of this, the facts given being not 
only few, but exceptionable, and the negative observa- 
tions innumerable. . 
_, Sixthly, Some arguments brought in favour of a 
morbific matter are founded upon a mistaken explana- 
tion. The disease has been supposed to depend upon 
@ morbific mattcr, because it is hereditary. But the in- 
ference is not just: for most hereditary diseases do not 
depend upon any morbific matter, but upon a particular 
conformation of the structure of the body transmitted 
from the parent to the offspring ; and. this last appears 
to be particularly the case in the gout. It may be also 
observed, that hereditary diseases depending upon a 
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morbific matter, appear always much more early in hfe Podagra. 


than the gout commonly does. 

_ Seventhly, The supposition of a morbific matter be- 
ing the cause of the gout, has been hitherto useless, as 
it has not- suggested any successful method of cure. 
Particular theories of gout have often corrupted the 
practice, and have frequently led from those views 


which might have been useful, and from that practice 


which experience had approved. Further, Though 
the supposition of a morbific matter has been generally 
received, it has been as generally neglected in prac- 
tice. When the gout has affected the stomach, nobody 
thinks of correcting the matter supposed to be present 
there, but merely of restoring the tone of the moving 
fibres. 

Eightly, The snpposition of a morbific matter jis 
quite superfluous: for it explains nothing, without sup- 
posing that matter to produce a change in the state of 
the moving powers ; and a change in the state of the 
moving powers, produced by other causes, explains 
every circumstance without the supposition of a morbific 
matter ; and it may be observed, that many of the causes 
exciting the gont, do not operate upon the state of the 
fluids, but directly and solely upon that of the moving 
powers. 

Lastly, Dr Cullen contends that the supposition of 
a morbific matter is superfluous ; becanse, without that, 
the disease can be explained, he thinks, in a manner 
more eonsistent with its phenomena, with the Jaws of 
the animal economy, and with the method of cure 
which experience has approved. We now proceed to 
give this explanation; but, before entering upon it, 
we must premise some general observations which Dr 
Cullen states. 

The first observation is, That the gout is a disease of 
the whole system, or depends upon a certain general 
conformation and state of the body, which manifestly 
appears from the facts above mentioned. But the ge- 
neral state of the system depends chiefly upon the state 
of its primary moving powers; and therefore the gout 
may be supposed to be an affection of these. 

The second observation is, That the gout is mani- 
festly an affection of the nervous system 5 in which the 
primary moving powers of the whole system are lodged. 
The oceasional or exciting causes are almost all such 
as act directly upon the nerves and nervous system ; 
and the greater part of the symptoms of the atomic or 
retrocedent gout are manifestly affections of the same 
system. This leads us to seck for an explanation of the 
whole of the disease, in the laws of the nervous system, 
and particularly in the changes which may happen in 
the balance of its several parts. 

The third observation is, That the stomach, which 
has so universal a eonsent with the rest of the system, 
is the internal part that is the most frequently, and 
often very considerably, affected by the gout. The pa- 
roxysms of the disease are commonly preceded by an af- 
fection of the stomach ; many of the exciting Causes act 
first upon the stomach ; and the symptoms of the atonic 
and retrocedent gout are most commonly and chiefly 
affections of the same organ. This observation leads 
us to remark, that there is a balance subsisting between 
the state of the internal and that of the external parts ; 
and, in particular, that the state of the stomach 1s con- 


nected with that of the external parts,.so that the 
sae . state 


MEDICIN E. = 


ZHO ~ 
4 ACTTE 
Phlegma- State of tone in the one may be communicated to the patient should infallibly be affected with gout; which, Podas 
six. _ other. | however, is by no means the case. In short, every step 4. 
bummed These observatians being premised, Dr Cullen offers in the theory is liable to unsurmountable objections; 


the following pathology of the gout. 

In some persons there is a certain vigorous and ple- 
‘thoric state of the system, which at a certain period of 
life is liable to a loss of tone in the extremities. ‘This 
ig in some measure communicated to the whole system, 
but appears more especially in the functions of the sto- 
mach. When this loss of tone occurs while the energy 
of the brain still retains its vigour, the w7s mecdicatrix 
nature is excited to restore the tone of the parts ; and 
accomplishes it, by exciting an inflammatory affection 
in some part of the extremities. When this has subsisted 
for some days, the tone of the extremities and of the 
whole system is restored, and the patient returns to his 
ordinary state of health. 

This is the course of things in the ordinary form of 
the disease, which we name the regular gout ; but there 
are circumstances of the body, in which this course is 
interrupted or varied. Thus, when the atony has taken 
place, if the reaction do not succeed, the atony continues 
in the stomach, or perhaps in other internal parts ; and 
produces that state which Dr Cullen, for reasons now 
obvious, named the atone gout. 

A second case of variation in the course of the gout 
is, when to the atony the reaction and inflammation 
have to a certain degree succeeded, but from causes 
either internal or external the tone of the extremities 
and perhaps of the whole system is weakened; so that 
the inflammatory state, before it had either proceeded 
to the degree, or continued for the time, requisite for 
restoring the tone of the system, suddenly and entirely 
ceases: whence the stomach, and other internal parts, 
relapse into the state of atony; and perhaps have that 
increased by the atony communicated from the extre- 
mities: all which appears in what has been termed the 
retrocedent state of the gout. 

A third case of variation from the ordinary course 
of the gout, is, when to the atony, usually preceding, 
an inflammatory reaction fully succeeds, but has its 
usual determination to the joints prevented by some 
circumstances; and is therefore directed to some inter- 
nal part, where it produces an inflammatory affection, 
and that state of things which we have named the az2s- 
placed gout. 

Though this theory of Dr Cullen’s be supported 
with much ingenuity, yet we may confidently venture 
to assert, that on this subject he has been less success- 
ful in establishing his own opinions, than in combating 
those of others; and this theory, as well as others 
formerly proposed, is lable to numerous and unsur- 
mountable objections. According to the hypothesis, 
a vigorous and plethoric habit should in every case 
exist prior to the appearance of gout; which is by no 
means consistent with fact: nor is it true that a vi- 
gorous and pletharic habit is lable at a certain age 
to a loss of tone in the extremities ; which is another 
necessary conditidn in the hypothesis. Loss of tone 
often occurs in the extremities without exerting any 
peculiar influence on the stomach ; and why a loss of 
tone in the stomach should excite the u7s mcdicatrix na- 
ture to restore it, by exciting an inflammatory affec- 
tion in some part of the extremities, is very incon- 
ceivable, Were the hypothesis true, every dyspeptic 


and it by no means, any more than former hypothe. 
ses, explains the phenomena of the disease, particu- 
larly what Dr Cullen has himself so accurately point- 
ed out, the conncction of gouty with calculous com. 
plaints. | 

A very ingenious work has lately been published by 
an anonymous author, entitled ‘ A Treatise on Gravel 
and upon Gout ;” in which the sources of each are in- 
vestigated, and effectual means of preventing or re. 
moving these diseases recommended. In this treatise 
an attempt is made to prove, that both diseases de. 
pend upon a peculiar concreting acid, the acid of cal- 
culi, or the “thie or uric acid, as it has been styled by 
some. He supposes this acid, constantly present toa 
certain degree in the circulating fluids, to be precipita- 
ted by the introduction of other acids ; and in this man- 
ner he explains the influence of acid wines and other 
liquors, as claret, cyder, &c. inducing gout; for he 
considers the circumstance chiefly constituting the dis. 
case as being an inflammation in parts of which the 
functions have been interrupted by the redundant acid 
precipitated. Although this theory be supported with 
much ingenuity, yet it is also hable to many objections. 
The sudden attack of the affection ; its sudden transi- 
tion from one part of the body to another ; the instant 
relief of one part when another comes to be affected ; 
and the various anomalous forms which the disease puts 
on, having an exact resemblance to different affections; 
are altogether irreconcileable to the idea of its depend- 
ing on any fixed obstruction at a particular part arising 
from concreting acid. Nor does the plan of prevention 
and cure which he proposes, and which consists chiefly 
in abstinence from acid, and in the destruction of acid, 
by any means correspond in every particular to the best 
established facts respecting the treatment of gout; to 
which we next proceed. 

Cure. In entering upon this, we must observe, in the 
first place, that a cure has been commonly thought im- 
possible ; and we acknowledge it to be very probable, 
that the gout, as a disease of the whole habit, and very 
often depending upon original conformation, cannot be 
cured by medicines, the effects of which are always 
very transitory, and seldom cxtend to the producing 
any considerable change of the whole habit. 

It would perhaps have been happy for gouty per- 
sons if this opinion had been implicitly reecived by 
them; as it would have prevented their having been 
so often the dupes of self-interested pretenders, who 
have either amused them with inert medicines, or have 
rashly employed those of the most pernicious tendency. 
Dr Cullen, who has treated of the cure of the disease 
with great judgment, as he has done the theory with 
much ingenuity, is much disposed to believe the impossi- 


bility of the cure of the gout by medicines ; and more 


certainly still inclined to think, that, whatever may be 


the possible power of medicines, yet no medicine for 


curing the goat has hitherto been found. Although 
almost every age has presented a new remedy, all hither- 
to oflered have, very soon after, been cither neglected 
as useless, or condemned as pernicious. 
But though unwilling to admit the power of medi- 
eines, yet he contends, that a great deal can be done 
towards 
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towards the cure of the gout by a regimen: and he 
is firmly persuaded, that any man who, early in life, 
will enter upou the constant practice of bodily labour, 
aud of abstinenee from animal food, will be. preserved 
entirely from the disease. 

Whether there be any other means of radieally cur- 
ing the gout, the Deetor is not able to say. There 
are histories of cases of the gout, in which it is said, 
that by great emotions of mind, by wounds, and by 
other aecidents, the symptoms have been suddenly 
relieved, and never again returned; but how far 
these accidental cures might be imitated by art, or 
would succeed in other cases, is at least extremely un- 
certain. 

The practices proper and necessary in the treatment 
of the gout, are to be considered under two heads: 
First, As they are to be employed in the intervals of 
paroxysms ; or, secondly, As during the time of these. 
In the intervals of paroxysms, the indications are, to 
prevent altogether the return of paroxysms; or at least 
to render them less frequent and more moderate. Dur- 
ing the time of paroxysms, the indications are, to mo- 
derate the violence and shorten the duration of them 
as much as can be done with safety. 

It has been already observed, that the gout may be 
entirely prevented by constant bodily exercise, and by 
a low diet; and Dr Cullen is of opinion, that this pre- 
vention may take plaee even in persons who have a he- 
reditary disposition to the disease. Even when the dis- 
position has discovered itself by several paroxysms of 
inflammatory gout, he is persuaded that labour and 
abstinence will absolutely prevent any returns of it for 
the rest of life. ‘These, therefore, are the means of an- 
swering the first indication to be pursued in the inter- 
vals of paroxysms, 

Exercise in persons exposed to the gout, in Dr Cul- 
Jen’s opinion, operates by answering two purposes: 
One of these is the strengthening of the tone of the 
extreme vessels; and the other, the guarding against a 
plethoric state. For the former, if exercise be em- 
ployed early in life, and before intemperance has weak- 
ened the body, a very moderate degree of it will an- 
swer the purpose; and, for the latter, if abstinence be 
at the same time observed, less exercise will be neces- 
sary. 

With respect to exercise, this in general is to be ob- 
served, that it should never be violent ; for if violent, it 
eannot be long continued, and must always endanger 
‘the bringing on an atony in proportion to the violence 
of the preeeding motions. 

It is also to be observed, that the exercise of gesta- 
tion, though considerable and constant, will not, if it 
be entirely without bodily exercise, answer the purpose 
of preventing the gout. For this end, therefore, the 
exercise must be in some measure that of the body; and 
must he moderate, but at the same time constant and 
continued through life. 

' In every case and circumstance of the gout in which 
the patient retains the use of his limbs, bodily exer- 
cise, in the intervals of paroxysms, will be always usc- 
ful; and in the beginning of the disease, when the 


disposition to it is not yet strong, exercise may prevent 


@ paroxysm which otherwise would have come on. In 
more advanced states of the disease, however, when 
there is some disposition to a paroxysm, much walking 
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will bring it on ; either as it weakens the tone of the pog 


lower extremities, or as it excites an inflammatory 
disposition in them ; and thus it seems to be that 
Sprains or contusions olten bring on a paroxysm of the 
gout. 

Abstinence, the other part of the regimen for pre- 
venting the gout, is of more difficult application. If an 
abstinence from animal food be entered upon early in 
life, while the vigour of the system is yet entire, Dr 
Cullen has no doubt of its being both safe and effectual ; 
but if the motive for this diet shall not have oecurred 
till the constitution has been broken by intemperance, 
or by the decline of life, a low diet may then endanger 
the induction of an atonic state. 

Further, If-a low diet be entered upon only in the 
decline of life, and be at the same time a very great 
change from the former manner of living, the with- 
drawing of an accustomed stimulus of the system may 
readily throw it into an atonic state. 

The safety of an abstemious course will be greater 
or less aecording to the management of it. Ani- 
mal food especially disposes to the plethoric and in- 
flammatory state, and that food is to be therefore 
especially avoided; but on the other hand, vegetable 
auument of the lowest quality is in danger of weak- 
ening the system too mueh by not-affording suffieient 
nourishment, and more particularly of weakening the 
tone of the stomach by its aeescency. It is therefore 
a diet of a middle nature that is.to be chosen ; and milk 
is precisely of this kind, as containing botli animal and 
vegetable matter. 

As approaching to the nature of milk, and as being 
a vegetable matter containing the greatest portion of 
nourishment, the farinaceous seeds are next to be cho- 
sen, and are the food most proper to be joined witle 
milk. 

With respeet to drink, fermented liquors are useful 
only when they are joined with animal food, and that 
by their acescency; and their stimulus is only neces- 
sary from custom. When, therefore, animal food is 
to be avoided, fermented liquors are unnecessary 3 and 
by increasing the acescency of vegetables, these liquors 
may be hurtful. The stimulus of fermented or spiri- 
tuous liquors is not necessary to the young and vigor- 
ous, and when much employed impairs the tone of 
the system. These liquors, therefore, are to be avoid- 
ed, excepting as custom and the declining state of the 
system may have rendered them necessary. For prevent- 
ing or moderating the regular gout, water is the only 
proper drink. | 

With respect to an abstemious course, it has been 
supposed, that an abstinence from animal food and 
fermented liquors, or the living upon milk and fari- 
nacea alone for the space of one year, might be suf- 
ficient for a radieal cure of the gout: and it is possible 
that, at a certain period of life, in certain circumstances 
of the constitution, such a measure might answer the 
purpose. But this is very doubtful : and it 1s mare 
probable, that the abstinence must, 1n a great measure, 
be continued, and the milk diet be persisted in, for the 
remainder of life. It is well known, that several per- 
sons who had entered on an abstemious course, and. 
had been thereby delivered from the gout, have, how- 
ever, upon returning to their former manner of full 
living, had the disease return upon them with as much 
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preventing the gout, 15 alkali in various forms; such as Podas 
sie. gerous form. © 


the fixed alkali, both mild and caustic, lime water, a 


——-y—~~ee! “ It has been alleged, that, for preventing the return 
of the gout, blood-letting or scarifications of the feet, 
frequently repeated, and at stated times, may be prac- 
tised with advantage ; hut of this Dr Cullen tells us he 
has had no experienee ; and the benefit of the practice 
is not, as far as we know, confirmed by the observation 
of any other practitioner. 

Exercise and ahstinenee are the means of avoiding the 
plethorie state which gives the disposition to the gout 5 
and are therefore the means proposed for preventing the 
paroxysms, orat least for rendering them less frequent and 
more moderate. But many eircumstanees prevent the 
steadiness nceessary in pursuing these measures ; and 
therefore in suel eases, unless great care be taken to 
avoid the exeiting causes, the discase may frequently re- 
turn, and, in many eases, the preventing of parox ysms 
is ehiefly to be obtained hy avoiding those exciting 
eauses alrcady enumerated. | 

A due attention in avoiding these diflerent eauscs 
will certainly prevent fits of the gout ; and the taking 
care that the exciting eauses be never applied in a great 
degree, will certainly render fits more moderate when 
they do come on. But, upon the whole, it will appear, 
that a very striet attention to the general conduct of 
life is in this matter necessary; and therefore, when 
the predisposition has taken pluee, it will be extremely 
diffieult to avoid the disease. 

Dr Cullen is firmly persuaded, that by obviating 
the predisposition, and by avoiding the exeiting causes, 
the gout may be cntirely prevented: but, as the mea- 
sures necessary for this purpose will, m most cases, be 
pursued with difficulty, and even «with reluctance, men 
have been very desirous to find a medicine which miglit 
answer the purpose without any restraint on their man- 
ner of living. ‘To gratify this desire, physicians have 
proposed, and, to take advantage of it, empiries have 
feigned, many remedies. Of what nature several of 
these remedies have been, it is diffieult to say: but of 
those whieli are unknown, we conclude, from their 
having been only of temporary famc, and from their 
having soon fallen into negleet, that they have been 
either inert or pernicious. We shall therefore make no 
inquiry after them; and shall now remark only npon 
one or two known remedies for the gout which have 
been lately fashionable. 

One of these is what has been named in England 
the Portland powder. This is not a new medicine, 
but is mentioned by Galen, and, with some little va- 
riation in its composition, has been mentioned by 
the writers of almost every age sinee that time. It ap- 
pears to have been at times in fashion, and to have 
again fallen into neglect; and Dr Cullen thinks that 
this Jast has been owing to its having been found to 
be, in many instanees, pernicious. In every instanee 
whieh he has known of its exhibition for the length 
of time preseribed, the persons who had taken it were 


indeed afterwards free from any inflammatory affec-— 


tion of the joints; but they were affeeted with many 
symptoms of the atonie gout; and many, soon after 
‘fishing their course of the medicine, have been at- 
tacked with apoplexy, asthma, or dropsy, which proved 


. 


fatal. 
Another remedy which has had the appeatance of 


soap, and absorbent earths; and of late the alkaline 
nérated water has been more fashionable than any 
other. Since it beeamc common to exhihit these me- 
dicines in nepliritic and ealeulous eases, it has often 
happened that they were given to those who were at 
the sarne time subjcet to the gout ; and it has been ob- 
served, that under the use of these medicines, gouty per. 
sons have been longer free from the fits of their disease. 
That, however, the use of these medicincs has entirely 
prevented’ the returns of ‘gout, Dr Cullen does not 
know; hecause he never pushed the use of them for a 
long time, being apprehensive that the long-continued 
use of them might produce a hurtful ehange in the state 
of the fluids. | 

As the prevention of gout depends very much on sup- 
porting the tone of the stomaeh, and avoiding indiges- 
tion; so eostiveness, by oceasioning this, is very hurtful 
to gouty persons. It is therefore necessary for such per- 
sons to prevent or remove costiveness, by a laxative 
medieine, when needful; but it is at the same time 
proper, that the medieine employed should be such 
as may keep the belly regular, without muel purging, 
Aloetics, rhubarb, magnesia alba, oleum ricim, or 
flowers of sulphur, may he employed, as the one or the 
other may happen to be best suited to particular pers 
Sous. 

These arc the several measures to be pursued in the 
intervals of the paroxysms 3 and we are next to mention 
the measures proper during the time of them. 

As during the time of paroxysms the body is in a 
feverish state, no irritation should then be added to it3 
every part, therefore, of the antiphlogistie regimen, 
execpt the application of cold, ouglit to be stiictly ob- 
served. | 

An exception to the general rule, however, may oc- 
cur when the tone of the stomaeh is weak, and when 
the patient has been much more aceustomed to the use 
of strong drink; for then it may be allowable, and 
even necessary, to give some animal food and a lit 
tle wine. 

That no irritation is to be added to the system du- 
ring the paroxysms of gout, execpt in the cases men- 
tioned, is agreed upon among physicians : hut it is a 
more diflieult matter to determine, whether, during 
the time of paroxysms any measures may be pursued 
to moderate the violence of reaction and of inflamma- 
tion. Dr Sydenham has given it as his opinion, that 
the more violent the inflammation and pain, the pa- 
roxysm will be the shorter, as well as the interval be- 
tween the present and the next paroxysm longer; 
and, if this opinion be admitted as just, it will forbid 
the use of any remedies whieh might moderate the 
inflammation 3 which 1s, to a certain degrec, undoubt- 
edly neecssary for the health of the body. On the 
other hand, acute pain presses for relief; and although 
a certain degree of inflammation may seem absolutely 
necessary, there is reason to belicve, a moderate degree 
of it may answer the purpose; and it is even pro- 
bahle, that in many eases the violenee of inflammation 
may weaken the tone of the parts, and thereby invite 
a return of paroxysms. Jt seems to be in this way, 
that, as the disease advances, the paroxysms: become 
more freqnent. — | 
- From 
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that, during the time of paroxysms some measures 
may be taken to moderate the violence of the inflam- 
mation and pain, and particularly, that in first pa- 
roxysms, and in the young and vigorous, blood-letting 
at the arm may be practised with advantage: but this 
praetice cannot be repeated often with safety ; because 
blood-letting not only weakens the tone of the system, 
put also contributes to produce plethora. However, 
bleeding by leeches on the foot, and upon the inflamed 
part, may be practised and .repeated with greater safe- 
ty; and instances have been known of its having been 
employed with safety tomoderate and shorten paroxysms; 
but how far it may be carried, we have not had experi- 
ence enough to determine. 

Besides blood-letting and the antiphlogistic regimen, 
it has been proposed to employ remedies for moderating 
theinflammatory spasm of the part affected, such as warm 
bathing and emollient poultices. ‘These. have sometimes 
been employed with advantage and safety , but, at other 
times, have been.found to give oecasion to a retrocession 
of the gout. ' 

Blistering is a very cflectuul means of relieving and 
discussing a paroxysm of the gout ; but has also fre- 
quently “had the effect of rendering it retrocedent. 
‘The stinging with nettles is analogous to blistering ; 
and probably wonld be attended with the same danger. 
The burning with moxa, ar other substances, is a re- 
medy of the same kind; but though .not.found hurtful, 
there-is no sufficient evidence of its proving a radical 
cure. 

Camphor, and some aromatic oils, have the pewer 
of allaying the pain, and.of removing the inflammation 
from the part affected: but these remedies commonly 
make the inflammation only shift from one part to an- 
other, and therefore with the hazard of its falling up- 
on a part where it may be more dangerous; and they 
have sometimes rendered the gout retrocedent. 

Among other remedies which have of late been 
highly extolled during a. paroxysm of gout, some have 
reeommended the use of strong purgatives frequently 
repeated ; others have highly extolled the assiduous ap- 
pheation of cold water to the affected foot. But-we 
may safely venture to‘assert that both practices are very 
doubtful, if not very dangerous. 

_ From these reflections it will appear, that some dan- 
ger must attend every external applieation to the parts 
aflected during a paroxysm; and that therefore the 
common practice of committing the person to patience 
and flannel alone, is.established upon the best founda- 
tion. Opiates give the most certain relief from pain ; 
but, when given in the beginning of gouty paroxysms, 
it has by some been thought that they occasion these 
to return with greater violence. When, howeyer, the 
paroxysms shall have abated in their violence, but still 
continue to return, so as to occasion painful and rest- 
less nights, opiates may be given with safety and ad- 
vantage; especially in the case of persons advanced in 
life, and who have been often affected with the dis- 
ease. When, after paroxysms have ceased, some swel- 
ling and stiffness still remain in the joints, these symp- 
toms are to be discussed by the diligent use of the 
flesh-brush. Purging immediately after a paroxysm 
will be always employed with the hazard of bringing 
it on again; but keeping the belly gently open even 
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luring the continuance of the pa:oxysm is highly pro- 
per. 

Thus far of the REGULAR gout. We now proceed 
to consider the management of the disease when it has 
become IRREGULAR. 

In the atonie gout, the cure is to be accomplished 
by carefully avoiding all debilitating causes 3 and by 
employing, at the same timc, the means of strengthen- 
ng the system in general, and the stomach in particu- 
ar. 

For strengthening the system in general, Dr Cullen 
recommends frequent exercise on horseback, and mo- 
derdte walking. Cold bathing also may answer the 
purpose.; and may be safely employed, if it appear to 
be powerful in stimulating ‘the system, and be not ap- 
phed when the extremities are threatened with any 
pain. | 

For supporting the tone of the system in geferal, 
when threatened with atonic gout, some animal food 
ought to be employed, and the more aceseent vege- 
tables ought to be avoided. In the same case, some 
wine also may be necessary ; but it should be in mo- 
derate. quantity, and of the least acescent kinds, and if 
every kind of wine shall be found to increase the acidi- 
ty of the stemach, ardent spirits and svatcr must be em- 
ployed. 

For strengthening the stomach, bitters and the Pe- 
ruvian bark may be used; but care must be taken that 
they be not.constantly employed for any great length of 
time. 

The mest effectual medicine for strengthening the 
stomach is iron, which may be employed under varions 
preparations ; but the best appears to be the rust in fine 
powder, which may be given in large doses. 

For supporting the tone of the stomach, aromatics 
may be exhibited ; but should be used with caution, 
as the frequent and copious use of them has an oppo- 
site effect ; and they should therefore be given only in 
compliance with former habits, or for palliating present 
symptoms. 

When the stomach happens to be liable to indiges- 
tion, gentle vomits may be frequently given, and pro- 
per laxatives should be always employed to obviate or 
to remove Costiveness. 

In the atonic gout, or in, persons liable to it, to 
guard against cold is especially necessary ; and the most 
certain means of doing this, is by repairing to a warm 
climate during the winter season. In the more violent 
cases, blistering the lower extremities may be useful ; 
but that remedy should be avoided when any pam 
threatens the extremities. In persons liable to the 
atonic gout, issues may be established in the extremities 
as in some measure a supplement to thé disease. 

A second case of the uregular gout, is the retroce- 
dent. : 

When this affects the stomach and intestines, relief 
is to be instantly attempted by the free use of strong 
wines, joined with aromatics, and given warm 3 or, if 
these shall not prove powerful enough, ardent spirits 
must be émployed, and are to be given in a large dose. 
In moderate attacks, ardent spirits, impregnated with 
garlic or with asafcetida, may be used or, even 
without the ardent spirits, a solution of asafcetida 
with the volatile alkali, may answer the purpose. O- 
piates are often an effectual remedy; and may be 
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joined with aromatics, as in the electuarium opiatum 5 
or they may be usefully joined with volatile alkali and 
camplior. Musk has likewise proved useful in this 
disease. 

When the affection of the stomach is accompanied 
with vomiting, this may be encouraged, by taking 
draughts of warm water, at first with wine, and af- 
terwards without it ; having at length recourse, if ne- 
cessary, to some of the remedies above mentioned, and 
particularly the opiates. 

In. like manner, if the intestines be affected with 
diarrhoea, this is to be at first encouraged by taking 
plentifully of weak broth; and when this shall have 
been done sufficiently, the tumult is to be quicted by 
opiates. 

When the retrocedent gout shall affect the lungs, 
and produce asthma, this is to be cured by opiates, by 
antispasmodics, and perhaps by blistering on the back 
or breast. 

When the gout, leaving the extremities, shall affect 
the head, and produce pain, vertigo, apoplexy, or palsy, 
our resources are very precarious. ‘The most probable 
means of relief is, blistering the head; and, if the gout 
shall have receded very entirely from the extremities, 
blisters may be applied to these also. Together with 
these blisterings, aromatics, and the volatile alkali, may 
be thrown into the stomach. 

The third case of the irregular gout is the misplaced ; 
that is when the inflammatory affection of the gout, 
instead of falling upon the extremities, falls upon some 
internal part. In this case, the disease is to be treat- 
ed by blood-letting, and by such other remedies as. 
would be proper in an idiopathic inflammation of the 
Same parts. 

Whether the translation so frequently made from the 
extremities to the kidneys, is to be considered as an 
instance of the misplaced gout, seems uncertain: but 
Dr Cullen is disposed to think it something different ; 
and therefore is of opinion, that, in the xephralgda cal- 
culosa produced upon this occasion, the remedies of in- 
flammation. are to be employed no farther than they 
may be sometimes necessary. in that disease, arising 
from other causes than the gout. 

Besides what have been mentioned, a variety of other 
practices may be necessary and proper against the vari- 
ous anomalous symptoms, which are at times produced 
by irregular gout. But of these we cannot propose to. 
treat. And we may conclude with ebserving, that in 
every form of gout, the cure principally depends on 
avoiding occasional causes, particularly luxury and la- 
ZiIness. | 


Genus XXV. ARTHROPUOSIS. 


Lumbago psoadica, Sauv. sp. 6. Fordyce, Practice 
of Physic, part ii. p. 79. 

Lumbago apostematosa, Sawv. sp. 12; 

Lumbago ab arthrocace, Sawv. p. 17. 

‘Tschias ex abscessu, Sauv. sp. 6. 

Morbus coxarius, De Flaen, Rat. Med. Vol. I 


C. XXX. 


This is a disease very much resembling the rheuma- 


tism ; but differing both from it and the gout, in that 
xt occasions suppurations, which they seldom or never 
do. It frequently, -according to Sauvages, attacks the 


psoas muscle 5 and occasions excruciating pains, 
then collections of purulent matter. 

The only cure, if suppuration cannot be prevented, 
is to lay open the part where the matter is contained, 
which would otherwise be absorbed, and oecasion a 
fatal hectic. 


Orver III. EXANTHEMATA. 


Exanthemata, Sag. Class. X. 

Phlegmasice exanthematice, Sazv. Class III. Ord. I. 
Morbi exanthematici, Lz. Class I. Ord. I. 
Kebres exanthematice, Voge. Class I. Ord. I. 


Genus XXVI. ERYSIPELAS. 


St Anruony’s Fire. 


Erysipelas, Sawv. gen. 97. Lin. 10. Sag. gen. 296. 
Febris erysipelacea, Vog. 68. Hoffia. IL. 98. 


Sp. I. ErysireLas with Blisters. 


Erysipelas roseum, Sawv. sp. 1. Sennert. de febr. lib. 
Il. Ce Ie. 

Febris erysipelatosa, Sydenham, sect. vi. cap. 5. 

Erysipelas typhodes, Saze. sp. 2.. 

Erysipelas pestilens, Sazv. sp. 5. 

Erysipelas contagiosum, Sauv. sp. 9. 


Description. The erysipelas of the face, where this 


affection very frequently appears, comes on with a 


cold shivering, and other symptoms of pyrexia. The 
hot stage of this is frequently attended with a confu- 
sion of the head, and some degree of delirium; and 
almost always with drowsiness, and perhaps coma. 
The pulse is always frequent, and commonly full and 
hard.—-When these symptoms have continued for one, 
two, or at most three days, an erythema appears on 
some part of the face. ‘This at first is of no great 
extent, but gradually spreads from the part it first 
occupied to the other parts of the face, till it has 
affected the whole ; and frequently from the face it 
spreads over the hairy scalp, or descends on some 
part of the check. As the redness spreads, it com- 
monly leaves, or at least is abated in the parts it had 
before occupied. All the parts which the redness 
affects are also affected with some swelling, which 
continues for some time after the redness has abated. 
The whole. face becomes considerably turgid ; and the 
eyelids are often so much swelled as entircly.to shut 
up the eyes. When the redness and swelling have 
continued for some time, there commonly arise, sooner 
or later, blisters of a larger or smaller size on several 
parts of the face.. These contain a thin colourless li- 
guor, which sooner or later runs out. The surface of 
the skin, in the blistered places, sometimes becomes li- 
vid and blackish ; but this seldom goes deeper, or dis- 
covers any degree of gangrene affecting the cutis vera. 
On the parts of the face not aflected with blisters, the 
cuticle suffers, towards the end of the disease, a con- 
siderable desquamation. Sometimes the tumour of the 
eyelids ends in a suppuration. 


The inflammation coming upon the face does not. 


produce any remission of the fever which had before 
prevailed ; and sometimes the fever increases with the 


spreading and increasing inflammation. The inflamma- 
tion . 


and Fry 


‘Sin 


|... tion commonly continues for eight or ten days; and 
“la, for the same time, the fever and symptoms attending 
= -—it also continue. In the progress of the disease, the 
delirium and coma attending it sometimes go on in- 
creasing, and the patient dies apoplectic ou the seventh, 
ninth, or cleventh day of the disease. In such cases 
it has been commonly supposed, that the disease is 


But Dr Cullen thinks that the affection of the brain 
is merely a communication from the external affection, 
as tlris continues increasing at the same time with the 
internal. When a fatal event does not take place, 


ceases, and with that the fever also; and, without 
any other crisis, the patient returns to his ordinary 
health. This disease is not commonly contagious ; 


but as it may arise from an acrid matter externally . 


applied, so it is possible that the discase may.some- 
times be communicated from one person to another ; 
and certainly there are several well authenticated in- 
stances of its prevailing in such a manner, even in par- 
ticular wards of hospitals, as to leave no doubt re- 
specting its coutagious nature. Persons who have: 
once laboured under this disease are liable to returns 
of it. , 

Prognosis. 'The event of this disease may be forc-. 
seen from the state of the symptoms which dcnete: 
more or less the affection of the brain. If neither 
delirium nor coma come on, tlie disease is seldom 
attended with any danger; but when these symp- 
toms appear early in the disease, and are in a. con- 
siderable degree, the utmost danger is to be appre- 
hended. , 

Cure. The erysipelas of the face is to be cured, 
according to the opinion of most practitiouers, much 
in the same manner as phlegmonic inflammations 5 by 
blood-letting, cooling purgatives, and by employing 
every part of the antiphlogistic regimen. Many ob- 


servations, however, would lead us to conclude, that - 


in not a few cascs the concomitant fever has here a 
tendency to the typhoid type; and therefore evacua- 
tions, apparently serviceable in the first instance, have 
afterwards a bad eflect. The evacuations of blood- 
letting and purging are to be employed more or less 


according to the urgency of symptoms ; particularly. 


those which mark: an affection of the brain. As the 
pyrexia continues, and often increases with the inflam- 
mation of the face, so the evacuations above meution- 
ed are to be employed at avy time of the disease. 
When, however, the fever, in place of marks of the 
phlogistic diathesis, particularly a full, hard, and strong 
pulse, is attended with symptoms of great debility, 
and with a small pulse easily compressible ; evacua- 
tions, particularly under the form of blood-letting, 
must be used with very great caution, Even in such 
cases, however, the usc of refrigerant cathartics may 
still be persisted in with more safety and greater ad- 
vantage. But whether evacuants have becn cmployed 
or not, when symptoms of debility run to a great 
height, and marks of a putrescent tendency appear, 
recourse must be had to winc and the cinchona. 
In cases which at the commencement require evacua- 


tion, these are often in the aftcr periods employed with 


very great benefit. 


trauslated from the external to the internal parts.. 


the inflammation, after having allected the whole face, . 
and perhaps the other extcrnal parts. of the head, | 
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In this, as in other diseases of the head, when that pestis, 
part happens to be the seat of erysipelas, it is proper “—v——~ 


to put the patient, as often as he can easily bear it, 
into somewhat of an erect posture; and as there is al- 
ways an external affection, so various extcrnal applica- 
tions have been proposed to be made to the part affect- 
ed.; but almost all of them are of doubtful effect. 

An erysipelas frequently. appears on other parts of 
the body besides the face, and such other erysipelatous 
inflammations frequeutly end in suppuration ; but these 
cases are seldom daugcrous.. At coming on they are 
sometimes attended.with drowsiness, and even with some 


delirium ; but this seldom happens, and these symptoms . 
do not continue aftcr the inflammation is formed; and: 


Dr Cullen does-not. remember to have seen an in- 
stance of the translation.of'an inflammation from the 
limbs to an internal part; and though these inflam- 
mations of: the limbs be attended with pyrexia, they 
seldom require the same evacuations as the erysipelas 
of the face. 


Sp. II. Enrysirenas with Phiyctena. . 


Erysipelas zoster, Sazv. sp. 8. 

Zona; Anglis, The SHINGLES, Russel de tab. gland. 
p: 124. Hist. 35. 

Herpes zoster, Sawv. sp. Q. . 


This differs from the former in no other way than 
in being attended with an eruption of phlyctenz or 
sniall watery bladders on several parts of the body.— 
The method of cure.is the same. 


Genus XXVII. PESTIS, the Pracur. 


Pestis, Sawv. gen. 91. Lin. 2. Junck. 78. 

Febris pestilentialis, Vog. 33. . Hoffm. II. 93. 

Pestis benigna, Savv. sp. 2. Pestis Massiliensis, 
Class IIIf. Traité de la peste, p. 41. Ejusdem 
pestis, Cl. sta, Traité, p. 228. 

Pestis remittens, Sawv. sp. 9. 

Pestis vulgaris, Sav. sp. 1. Pestis Massil. Cl. IT. 
Traité, p. 38.. Ejusd. Cl. IIT. et 1V. Traité, 
n.225, &e. Waldschmidt. de peste Holsatica, 
apud Halleri. Diss. Pract. Tom. V. Chenot. de 


peste T'ransylvanica, 1755, 1759, De Haen, Rat. - 


Meds pars xiv. 

Pestis Egyptiaca, Sawv. sp. 11. Alpin. de Med. 
Egypt ) 

Pestis interna, Sav. sp. 3.. Pest. Massil. Cl. I 
Traité, p. 37-—-224. » 


History. Of this distemper Dr Cullen declines giv- 
ing any particular history, because he never saw it; 
from the accounts of other authors, however, he 1s 
of opinion, that the circumstances peculiarly charac- 
teristic of it, especially of its more violent and dan- 
gerous states, arc, I. The great loss of strength in 
the animal functions, which often appears early in the 
diseasc. 2. The stupor, giddiness, and consequent 
staggering, which resembles drunkenness, or the head- 
ach and various delirium, all of them denoting a great 
disorder in the functions of the brain. 3. Anxiety, 
palpitation, syncope, and especially the weakness aud 
irregularity of the pulse, denoting a considcrable di- 
sturbance in the aetion of the heart. 4. Nausea and 
vomiting, particularly the vomiting of bile, which shows 
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Exanthe- an accumulation of vitiated bile in the gall-bladder and 


mata. 


hiliary ducts, and from thence derived into the in- 
testines and stomaclr; -and which denote a considerable 
spasm, and loss-of tone in the extreme vessels on the 
surface of the hody. 5. The buboes and carbuneles, 
which denote an acrimony prevailing in the fluids ; 
and, lastly, The petechiz, hemorrhages, and colliqua- 
tive diarrhoea, which denote a putrescent tendeney pre- 
vailing in a great degree in the mass of blood. 

‘To these characteristics of the plague enumerated 
by Dr Cullen, we shall add one mentioned by Sir John 
Pringle, which, though perhaps less frequent than 
the others, yet seems worthy of notice. It is this, 
That in the plague there is an extraordinary enlarge- 
ment of the heart and liver. In. nine dissections of 
bodies dead of the plaguc at Marseilles, this extraor- 
dinary enlargement of the heart is taken notice of in 
all of them, and of the liver in seven of them. The 
account was sent to the Royal Society by M. Didier, 
one of the physicians to the king of France, and has 
been published in the Philosophical Transactions. In 
the first case, the author takes notice, that * the heart 
was of an extraordinary bigness; and the liver was of 
double the natural size.—Case 2. ‘The heart was of a 
prodigious bigness, and the liver much enlargced.— 
Case 3. The heart double.the natural bigness. —Case 4. 
The heart was very large, and the liver was bigger 
and harder than ordinary.—Case 5. The heart was of 
a prodigious bigness. Case 6. The heart was larger 
than in its natural state; the liver also was very large. 
—Case 7. The heart was of a prodigious size, and 
the liver was very large.<—Case 8. The heart was 

_much larger than natural, and the liver of a prodi- 
gious size.—Case g. The heart was'double the natural 
bigness, and the liver was larger than ordinary.”— 
‘This preternatural enlargement, Sir J.“Pringle thinks, is 
owing to the relaxation of the solid parts, by which 
means they become unahle to resist the impetus of blood, 
and therefore are casily extended ; as in the case of in- 
fancy, where the growth is remarkably quick. And a 
‘similar enlargement he takes notice of in the scurvy, and 
other putrid diseases. 

Avery chaborate work has lately heen published on 
the subject of the .plaguc by Dr Patrick Russel, for- 
merly physician to the British factory at Aleppo. In 
this work, a-very full history is given of the various 
forms and varieties of the disease. He makes particular 
vbservations on-the following symptoms, which, in ad- 
dition to the pestilential eraptions, he. considers as the 
most important concomitants of plague, viz. fever, deli- 
rium, coma, impediment or less of speech, deafness, 
anuddiness of the eyes, white tongue, state of the pulse, 
respiration, anxiety, pain at ‘the heart, inquictude, de- 
bility, fainting, convulsion, appearances of the urine, 
perspiration, vomiting, looseness, and hemorrhage ; and 
he concludes these remarks with some observations on 
the occurrence of the plague with pregnant wemen. 
“Lo point out more distinctly the stable varieties of the 
disease, he arranges the pestilential eases which fell un- 
‘der his observation at Aleppo under six classes : and he 
concludes bis deseription with a very minute and parti- 
cular account of the pestilential eruptions, appearing 
under-the form either of buboes, earbuncles, or other 
exanthemata. - The presence of the two first, he ob- 
serves, either.separately or conjunctly, leaves the nature 


of the distemper uncquivocal. But fatal 


' 


error of rashly pronouncing a distemper not to be aM 


plague from their absence. Buboes affected the in- 
guinal, axillary, parotid, maxillary, and cervical glands, 
But the first were the most commonly aflected, and the 
two latter seldom observed to swell, without either the 
parotid swelling at the time, or soon after. Of the 
carbuncles, Dr Russcl-describes five different varieties. 
The other exanthemata, which he observed sometimes, 
though less frequently, attending.the plague, were pe- 
techiz, a marbled appearance of the skin, an erysipe- 
latous redness, streaks of a reddish purple or livid co- 
lour, vibices or weals, and large blue or purple spots, 
the macule magne of authors. In seme cases, an ex- 
traordinary concurrence of ernptions took place, which 
was chiefly observed among children under 10 years 
of age. 

Causes, &e. From a consideration of the symptoms 
above mentioned, Dr Cullen concludes, that the plague 
is owing to a specific contagion, often suddenly pro- 
ducing the most considerable debility in the nervous 
system, or moving powers, and a general putrescency 
in the fluids. Dr Russel also considers the disease as 
being universally the consequence of what may be call- 
ed pestilential contagion ; and has judiciously repelled 
the objections which have been brought against this 
doctrine. Sa 

Prevention. Were we must refer «to all those me- 
thods of preventing and removing the ineiptent con- 
tarion of putrid fevers, which have been so. fully. enu- 
merated. Dr Cullen is persuaded that the disease -ne- 
ver ariscs in the northern parts of .Europe, but in con- 
sequcnce- of being imported from some other country. 


The magistrate’s first care, therefore, ought to be, to — 


prevent the importation; and-this may generally be 
done by a due attention to bills-of health, and to the 
proper performance of quarantines.——With respect to 
the latter, he is of opinion, that the quarantines of 
persons may with safety be much less than 4o days; 
and if this were allowed, the execution of the quaran- 
tine would be more exact and certain, as the tempta- 
tion to break it would be in a great measure avoided. 
‘With respect to the quarantine of goods, it cannot be 
perfect unless the suspected goods be unpacked, duly 
ventilated, and othcr means be employed for correct- 
ing the infection they may carry ; and if all this be pro- 
perly done, it is probable that the time commonly pre- 
scrihed for quarantine may also be shortened. 

A second measure in the way of prevention is re- 


quired, when an infection has reached and prevailed ia 


any place, to prevent that infection from spreading in- 
to others. ‘This can only be done by preventing the 
inhabitants or the goods of any infected place from 
going out of it till they have undergone a proper 
quarantine. 
The third measure, and which ought to be em- 
ployed. with great. care, is, to prevent the infection 
from spreading among the inhabitants of a place 1m 
which it has arisen. And in this case, a great deal 
may be dene by the magistrate: 1. By allowing as 
many of the inhabitants as are free from infection, and 
are not necessary to the service of the place, to go ont 
of it. 2. By- discharging all assemblies, or unneccs- 
sary intercourse ef the people. 3. By ordcring some 
necessary communications to be performed without 
contact. 


has been the Pesti 
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Iie. contact. 4. By making such arrangements and pro- 
“, visions as may render it easy for the families remaining 
4 —— to shut themselvcs up in their own houses. 5. By al- 
— Jowing persons to quit houses where an infection ap- 
pears, upon condition that they go into lazarettos. 
6. By ventilating and purifying, or destroying, at the 
public expenee, all iniected goods. 7. By avoiding 
hospitals, and providing separate apartments for infected 
ersons. 

The fourth and last part of the business of preven- 
tion respects the conduct of persons necessarily remain- 
ing in infected placcs, especially those obliged to have 
some communication with persons infected. Those 
obliged to remain in places infected, but not to have 
any near communication with the sick, must avoid all 
near communication with: other persons or thcir goods ; 
and it is probable, that a small distance will serve, if, 
at the same time, there be no stream of air to carry 
the effiuvia of pcrsons or goods to some distance. Those 
who are obliged to have a near communication with 
the sick ought to avoid any of the debilitating causes 
which render the body susceptible of infection, as a 
spare diet, intemperance in drinking, cxcess in vencry, 
cold, fear, or other depressing passions of the mind. 
A fall diet of animal food is also to be avoided, be- 
eausc it inercases the irritability of the body, and fa- 
yours the operation of contagion ; and indigestion, wlic- 
ther from the quantity or quality of the food, contri- 
butes very much to the same end. 

Besides these, it is probable that the modcrate use 
of wine and spirituous liquors, moderate excrcisc, and 
the eold bath, may be of use; tonic medicines also, of 
which cinchona is deservedly accounted the chief, may 
he used with some probability of success. If any 
thing is to be cxpected from antiseptics, Dr Cullen 
thinks camphor preferable to every other. In gene- 
ral, however, every one is to be indulged in the medi- 
cme of which he has the best opinion, provided it is 
not evidently hurtful. Whetlicr issues be useful in pre- 
serving from the eflccts of contagion, is a matter of 
doubt. Dr Russel in his treatise enters very fully 
into the considcration of the means of prevention, 
both with respect to quarantines, lazarcttos, and bills 
ot health. He is of opinion, that the present laws on 
these subjects arc in many respects defective: and he 
thinks, that a sct of new regulations would have the 
best chance of a deliberate and imyartial discussion in 
the senatc, if the inquiry were taken at a time free 
from all apprehension of immediate danger. 

Cure. According to Dr Cullen, the indications are 
the same as in fever in general, but are not all equally 
mportant. ‘The measures for moderating the violence 
of reaction, which operate by diminishing the action of 
the heart and arteries, have scldom, he thinks, any 
place here, excepting that the antiphlogistic regimen 1s 
generally proper. Some physiciaus have recommended 
bleeding, and Sydenham even scems to think it an ef- 
fectual cure ; but Dr Cullcn supposes, that for the most 
part it is unnecessary, and in many cases might do much 
hurt. Dr Russel, however, who on this subject speaks 
from experience and actual observation, is of a differ- 
ent opinion. With most of his patients, a single bleed- 
ing was employed with advantage; and even whcre 
the sick under his inspection were bled oftener than 
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hurried on. Purging has also been recommended ; and 
in some degree it may be uscful in drawing off the 
putrescent matter frequently present in the intestines ; 
but a large evacuation in this Way may ccrtainly be 
hurtful. 

_ The moderating the violence of reaction, as faz as 
it can be done, by taking off the spasm of the ex- 
treme vessels, is a measure, in Dr Cullen’s opinion, 
of the utmost necessity in the curc of the plaguc ; and 
the whole of the means formerly mentioned, as suited 
to this indication, are extremcly proper. The giving 
an emetie, at the first approach of the disease, would 
probably be of great service 5 and it is probable, that, 
at some other periods of the disease, emetics might be 
useful, botlr by evacuating bile abounding ‘in the ali- 
mentary canal, and by taking off the spasm of the ex- 
treme vesscls. Indeed Baron Ash, and some other 
of the Russian practitioners, represent the carly and 
repeated used of cmetics as the only effectual mode of 
cure. 

According to the observations of Dr de Mertens, 
who wrote a very interesting treatise on the fatal plague 
which raged at Moscow in 1771, and which carried, off 
upwards of 20,000 inhabitants in the spaec of one 
month, emetics were often of the greatest service. 

From some principles with respect to fever in gene- 
ral, and with respect to the plague in particular, Dr 
Cullen is of opinion, that after the exhibition of the 


first vomit, the body should be disposed to sweat: but - 


this sweat should be raised only to a moderate degree, 
though it must’ be continued for 24 hours or more if 
the patient bears it casily. The sweating is to he ex- 
cited and conducted according to the rules Inid down 
under SYNOcHA ; and must be promoted by the plentir 
ful use of diluents rendered more grateful by vege- 
table acids, or more powerful by being impregnated 
with some portion of neutral salts. Yo support the 
patient under the continuance of the sweat, a httle 
weak broth, acidulated with the juicc of lemons, may 
be given frequently, and sometimes a little wine if 
the heat of the body be not considcrable. If sudorific 
medicines be judged necessary, opiates will be found 
more effectual and safe; but thcy should not be com- 
bined with aromatics, and probably may be more ellec- 
tual if joincd with a portion of emetics and of neutral 
salts. But if, notwithstanding the use of. cmetics and 
sudorifics in the beginning, tbe discase should still con- 
tinue, the cure must turn upon the use of means for ob- 
viating debility and putrescencc 5 and for this purpose 
tonic medicines, especially cinchona and cold drink, are 
the most proper. 


Genus XXVIII. VARIOLA. 


The SMALLPOX. 


Variola, Sauv. gen. 92. Lin. 3. Sag. gen. 290. 
Febris variolosa, Vog. 35. HHoffin. I. 49. 
Variole, Bacrh. 1371. Junck. 76. 


Sp. I. Distinct Sai iPox. 
Variola discreta benigna, Savv. sp. 2. 


Variole regulares discrete, Sydenh. sect. un. cap. 2. 
Variolz 
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affected with one or two epileptic fits. 
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the face swells considerably if they are numerous y 


Variol discretee simplices, Felvet. Obs. sp. 1. 

Variola discreta complicata, Sav. sp. 2. Helvet. 
sp. 2. 

Variolze anomalze, Sydenh. sect. iv. cap. 6. 

Variola discreta dysenteriodes, Sawv. sp. 4. 
denh. sect. iv. cap. I. 

Variola discreta vesicularis, Sav. sp. 5. 

Variola discreta crystallina. Mead de variol. cap. 2. 

Variola discreta verrucosa, Sauv. sp. 6. Mead, 
ibid. 

Variola discreta siliquosa, Seuv. sp. 7. ° Freind 
Oper. p. 358. 

Variola discreta miliaris, Savv. sp. 8. Helvet. Obs. 
Sp. 3. 

Sp. Tt. Zhe Confluent SmaLirox. 


Sy- 


Variola confluens, Sawv. sp. 9. 

Variole regulares confluentes, ann. 1667. Syden- 
ham, sect. 11. cap. 2. 

Variolse confluentes simplices, He/lvet. Obs. sp. I. 

Variola confluens crystallina, Sav. sp. 10. 

Variola japonica, Kempfer. 

Vesiculz dive Barbare, C. Prs. Obs. 149. 

Variola confluens maligna, Helvet. Obs. sp. Ie 

Variola confluens coherens, Sav. sp.11. 

Variola confluens maligna, He/vet. sp. 2. 

Variola confluens nigra, Sav. sp. 12. 
sect. Vv. Cap. 4. 

~Variola confluens maligna, Helvet. sp. 3. 

Variola sanguinea, Mead de variolis, cap. 2. 

Variola confluens corymbosa, Sav. sp. 13. 

Variola confluens maligna, Helvet. sp. 4. 


Sydenham, 


In the distinct smallpox, the disease 
This 


Description. 
begins with a synocha or inflammatory fever. 


fever generally comcs on about mid-day, with some 


symptoms of a cold stage, and commonly with a consi- 
derable languor and drowsiness. A hot stage is soon 
formed, and becomes more considerable on the second 
and third day. During this course children are liable 
to frequent startings from their slumbers; and adults, 
if they are kept in bed, are disposed to mnch sweat- 
ing. On the third day, children are sometimes 
Towards the 
end of the third day the eruption commonly appears, 
and gradually increases during the fourth; appearing 
first on the face, and successively on the inferior 
parts, so as to be completed over the whole body on 
the fifth day. From the third day the fever abates, 
and by the fifth it entirely ceases. The eruption 
appears first in small red spots hardly eminent, but by 
degrees rising into pimples. ‘There are: generally but 


‘few on the face; but, even when more numerous, they 


are separate and distinct from one another. 


On the 


-hfth or sixth day, a small vesicle, containing an almost 


colourless fluid, appears on the top of each pimple. 
For two days these vesicles-increase in breadth only, 
and there is a small hollow pit in their middle, so that 
they are not raised into spheroidical pustules till the 
eighth day. These pustules from their first formation 
continue to be surrounded with an exactly circular in- 


flamed margin, which, when they are numerous, diffuses 


some inflammation over the neighbouring skin, so as to 
give somewhat of a damask-rose colour to the spaces 
between the pustules. As the pustules increase in size, 


3 


on it; and the eyelids particularly are so much 
swelled, that the eyes are cntirely shut. As the disease 
proceeds, the matter in the pustules becomes by degrees 
more opaque and white, and at length assumes a 
yellowish colour. On the 11th day the swelling of 
the face is abated, and the pustules seem guite full. 
On the top of each a darker spot appears; and at this 
place the pustule, on the 11th day, or soon after, is 
spontaneously broken, and a ‘portion of the matter 
oozes out; in consequence of which the pustule is 
shrivelled, and subsides ; while the matter oozing out 
dries, and forms a crust upon its surface. Sometimes 
only a little of the matter oozes out, and what remains 
in the pustule becomes thick and even hard. After 


‘some days, both the crusts and the hardened pustules 


fall off, leaving the skin which ‘they covered of a 
brownish red colour; nor doth ‘it resume its natural 
colour till many days after. ‘In some cases, where 
the matter of the pustules has been more liquid, the 
crusts formed from it ‘are later in falling off, and the 


‘part they covered suffers some desquamation, which oe- 


casions 4 small hollow or pit. | 


On the legs and hands the matter is frequently. 
-absorbed ; so that at the height of the disease, these 
“pustules appear as empty as vesicles. 


On the roth 
and 11th days, as the swelling of the face subsides, 
a swelling arises in the hands and feet; but which 
again subsides as the pustules come to maturity.— 


“When the pustules on the face are numerous, some 
degree of pyrexia appears on the roth and rith 
days ; but disappears again after tlie pustules are fully 


ripened, or perhaps remains in a very slight degree 
till the pustules on the feet have finished their course; 
and it is seldom that any fever continues longer in the 
distinct smallpox. When the pustules are numerous 


‘on the facc, upon the sixth or seventh day some uneasi- 
ness of the throat, with a hoarseness of the voice, comes 


on, and a thin liquid is poured out from the mouth. 
These symptoms increase with the swelling of the 
face ; and the liquids of the mouth and throat be- 


coming thicker, are with difficulty thrown out; and 


there is at the same time some difficulty in swallowing, 
so that liquids taken in to be swallowed are frequently 
rejected or thrown out by the nose. But all these 
affections of the fauces are abated as the swelling of 
the face subsides. : 

In the confluent smallpox all the symptoms above 
mentioned are much more severe. ‘The eruptive fever 
particularly is more violent; the pulse is more fre- 
quent and more contracted, approaching to that state 
of pulse which is observed in typhus. The coma is 
more considerable, and there is frequently a delirium. 
Vomiting also frequently attends, especially at the 
beginning of the disease. In very young infants 
epilcptic fits are sometimes frequent on the first days 
of the disease, and sometimes prove fatal before any 
eruption appears, or they usher in a very confluent 
and putrid smallpox. But at the same time, it has 
been justly remarked by Dr Sydenham, and other ac- 
curate observers, that epileptic attacks more frequently 
precede distinct and mild than malignant and confluent 
smallpox. The eruption appears in the confluent more 
early on the third day, and it is frequently preceded oF 
accompanred with an erysipelatous efflorescence. Some- 
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Jie. time the eruption appears in clusters like the measles. spiration, and partly by being deposited in pustules: Variola 


/ ways more numerous upon the face, and at the same 

time smaller and less eminent. Upon the eruption the 
fever suflers some remission, but never goes off entire- 
ly; and after the fifth or sixth day it inereases again, 
and continues to be considerable throughout the re- 
maining part of the disease. ‘The vesicles formed on 
the top of the pimples appear sooner; and while they 
increase in breadth, they do not retain a circular, but 
are every way of an irregular fignre. Many of them 
yun into one another, msomuch that very often the 
face is covered with one vesicle rather than with a 
number of pustules. The vesicles, as far as they are 
any way separated, do not arise to a spheroidal form, 
but remain flat, and sometimes the whole of the face 
appears an even surface. When tlre pustules are in any 
measure separated, they are not bounded by an in- 
flamed margin, but the part of the skin that is free 
from pustules is commonly pale and flaecid. The li- 
quor that is in the pustules changes from a elear to an 
opaque appearance, and beeomes whitish or brownish, 
but never acquires the yellow colour and thick econ- 
sistence that appears in the distinet smallpox. The 
swelling of the face, which only sometimes attends 
the distinct smallpox, always attends the confluent 
kind; it also comes on more early, and arises to a 
greater height, but abates eonsiderably on the tenth 
or eleventh day. At this time the pustules or vesicles 
break and shrivel; pouring out at the same time a 
liquor, which is formed into brown or black crusts, 
which do not fall off for a long time after. Those 
of the face, in falling off, leave the skin subject to a 
desquamation, whiely pretty certainly produces pit- 
tings. On the other parts of the body the pustules 
of the confluent smallpox are more distinct than on 
the face; but never acquire the same maturity and 
consistenee of pus as in the properly distinct kind.— 
The salivation, which sometimes only attends the di- 
stinet smallpox, very constantly attends the eonfluent ; 
and both the salivation and the affcetion of the fauces 
above mentioned oecur, especially in adults, in a higher 
degree. In infants a diarrhoea comes frequently in 
place of a salivation. 

In this kind of smallpox there is often a very con- 
siderable putresceney of the fluids, as appears from 
petechize, from serous vesicles, under whieh the skin 
shows a disposition to gangrene, and from bloody urine 
or other heemorrliages ; all of which symptoms _fre- 
quently attend this disease. In the eonflnent small- 
pox also, the fever, which had only suffered a remission 
from the eruption to the maturation, at or immediate- 
ly after this period is frequently renewed again with 
considerable violence. This is what has been ealled 
the secondary fever, and is of various duration and 
event. : 
Causes, &e. It is evident that the smallpox is origi- 
nally. produced by a contagion; and that this contagion 
8 a ferment with respeet to the fluids of the human 
‘hody, which assimilates a considerable portion of them 
to its own nature: or, at least, we have every reason to 

4eve that a small quantity of eontagious matter in- 
troduced, is sometimes multiplied and inereased in the 
“irenlating fluids of the animal body. ‘This quantity 
Passes again out of the body, partly by insensible per- 
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i. When the eruption 1s completed, the pimples are al-. Vhe causes which determine more of the variolous mate ~~~ 


ter to pass by perspiration, or to form pustules, are 
probably certain circumstances of the skin, which de- 
termine more or less of the variolous matter to stick in 
it, or to pass freely through it. The circumstance of 
the skin, which seems to determine the variolous matter 
to stick in it, is a certain state of inflammation de- 
pending much on the heat of it: thus we have many 
instanees of parts of the body, from being more heated, 
having a greater number of pustules than other parts. 
Thus parts eovered with plasters, especially those of 
the stimulant kind, have more pustules than others. 
—Certain eircumstanees also, sueh as adult age, 
and full living, determining to a phlogistie diathesis, 
seem to produce a greater number of pustules, and 
vice versa. It is therefore probable, that an inflam- 
matory state of the whole system, and more particu- 
larly. of the skin, gives oeeasion to a greater number of 
pustules; and the causes of this may produce most of 
the other circumstanees of the confluent smallpox, sueh 
as the time of eruption, the continuance of the fever; 
the effusion of a more putrescent matter, and less fit 
to be converted into pus, together with the form and 
other cireumstanees of the pustules. 

Prognosts. 'The more exaetly the disease retains 
the fort of the distinet kind, it is the safer; and the 
more completely the disease takes the form of the 
eonfluent kind, it is the more dangerous. It is only 
when the distinet kind shows a great number of pu- 
stules on the faee, or otherwise by fever or putres- 
eency, approaching to the cireumstanees of the con- 
fluent, that the distinet kind is attended with any dan- 

er. 

In the confluent kind the danger is always very 
considerable ; and the more violent and permanent 
the fever is, the greater the danger; and especially 
in proportion to the inerease of the symptoms of pu- 
treseeney. When the putrid disposition is very great, 
the disease sometimes proves fatal before the eighth 
day ; but in most cases death happens on the eleventh, 
and sometimes not till the fourteenth or seventeenth 
day. 

Though the smallpox may not prove immediately 
fatal, the more violent kinds are often followed by a 
morbid state of the body, sometimes of very dan- 
gerous event. These eonsequenees, according to Dr 
Cullen, may be imputed sometimes to an aend matter 
produecd by the preeeding disease, and deposited in 
different parts ; and sometimes to an inflammatory dia- 
thesis produced and determined to particular parts of 
the body. | | 

Sinee the introduction of smallpox into Europe, there 
is perhaps no disease which has produeed a greater num- 
ber of deaths. But, fortunately, a discovery is now made, 
by which there is reason to hope that this loathsome dis- 
ease may be altogether exterminated ; its prevention, 
viz. by the inoeulation of the vaecine or eowpox. 

This most important discovery we owe to the suc- 
eessful exertions of Dr Edward Jenner; to whom, for 
these exertions, repeated rewards have been voted by 
the British legislature, but who unquestionably enjoys 
a much higher reward in the satisfaetion of having eon- 
ferred an. inestimable ~ blessing on the human  spe- 
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Yor an aecount of the progress of this diseovery, we 
niust refer our readers to Dr Jenner’s publication. Here 
we shall only observe, that it had long been remarked 
in some parts of Itngland, particularly in the neigh- 
bonrhood of Berkley, where Dr Jenner resided, that 
cows were liable to a pustular disease on their udders, 
somewhat resembling smallpox; that this disease was 
communieated by contact to the fingers of those em- 
ployed in milking the cows; and, finally, that those 
thus infected with cowpox, were completely protected 
against the contagion of smallpox. 

Founding on these observations, Dr Jenner ascertain- 
ed by experiment, that the inoculation of vaecine mat- 
ter was an infallible preventive of smallpox 5 and that 
this vaecine matter had equal power in preventing va- 
yiola when transferred from one human subject to an- 
other, as when obtained immediately from the cow. 
it is not therefore wonderful that this practice of vac- 
cine inoculation should soon have beeome general, 
both in Britain and in every quarter of the world. 
Nor is it perhaps surprising, that it sheuld have been 
violently opposed by ignorant and obstinate men. 
Hence numerous publieations have of late appeared 
both for and against this practicc. Many mistakes have 
undoubtedly been committed by ignorance and inatten- 
tion; and thus the preventive has hecn supposed to 
fail. For the best aeeount both of the method: of per- 
forming the operation, of conveying the vaecine mat- 
ter from one place to another, and of the tests of eon- 
stitutional affeetion in those cases in which the inflam- 
mation is slight, and in whieh no fever is perceptible, 
we may refer our readers to a treatise published at E- 
dinburgh in 1802, by Mr James Bryee, entitled Prac- 
tical Observations on the Inoeulation of Cowpox. 

Of the eflicaey of vaccine inoculation as a preventive 
of smallpox, few eandid men will entertain any doubt, 
after the following report on vaceination, from the 
Joyal College of Physieians in London, ordered to be 
printed on the 8th of July 180%, by the British parlia- 


ment. 
REPORT, &c. 


THE Royal College of Physicians of London, hav- 
ing received his majesty’s commands in complianec 
with an address from the house of commons, “ to in- 
quire into the state of vaccine inoculation in the united 
kingdom, to report their opinion and observations up- 
ou that praetiee, npon the evidenee which has been 
adduced in its support, and upon the causes which have 
lutherto retarded its general adoption ;—have applied 
themselves diligently to the business referred to them. 

Deeply impressed with the importance of an in- 
quiry which equally involves the lives of individuals, 
and the public prosperity, they have made every exer- 
tion to investigate the subject fully and impartially. In 
aid of the knowledge and experience of the members 
of their own body, they have applied separately to each 
uf the lieentiates of the college; they have eorrespond- 
ed with the eolleges of physicians of Dublin and Edin- 
burgh ; withthe colleges of surgeons of London, Edin- 
burgh, and Dublin; they have called upon the socie- 
ties established for vaccination, for an account of their 
practice, to what extent it has been carried on, and 
wast has been the result of their experience; and.they 
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_ violence, nor in the duration of its symptoms, but 


bute whatever information they had severally collected, 
They have in consequenee been furnished with a mags 
of evidenee communieated with the greatest readiness 
and candour, whieh enables them to speak with conf- 
dence upon all the prineipal points referred to them. 

I. During eight years which have elapsed sinee Dr 
Jcnner made his diseovery publie, the progress of vac- 
cination has been rapid, not only in all parts of the 
united kingdom, but in every quarter of the eivilized 
world. In the British islands some hundred thousands 
have been vaceinated, in our possessions in the East In- 
dies upwards of 800,000, and among thie nations of 
Europe the practice has become general. Professional 
men have submitted it to the fairest trials, and the pub- 
lie have, for the most part, reecived it without preju- 
diee. A few indeed have stood forth the adversaries 
of vaceination, on the same grounds as their predeces- 
sors who opposed the inoculation for the smallpox, 
falsely led by hypothetical reasoning in the investiga- 
tion of a subject which must be supported, or rejected, 
upon faets and observation only. With these few ex- 
ceptions, the testimony in favour of vaceination has 
been most strong and satisfactory, and the praetice of 
it, though it has reeeived a eheek in some quarters, ap- 
pears still to be upon the inerease in most parts of the 
united kingdom. 

Il. The college of physicians, in giving their obser- 
vations and opinions on the practice of vaeeination, think 
it right to premise, that they advanee nothing but 
what is supported by the multiplied and unequivocal 
evidence which has been brought before them, and 
they have not considered any facets as proved but what 
have been stated from actual observation. 

Vaecination appears to be in general perfectly safe: 
the instanees to the eontrary being extremely rare. 
The disease cxeited by it is shght, and seldom prevents 
those under it from following their ordinary oecupa- 
tions. It has been communicated with safety to preg- 
nant women, to ehildren during dentition, and in their 
earlicst infaney ; in all which respeets it possesses mate- 
rial advantages over inoculation for the smallpox; 
whieh though productive of a disease generally mild, 
yet sometimes occasions alarming symptoms, and is in a 
few cases fatal. 

The seeurity derived from vaccination against the 
smallpox, if not absolutely perfect, is as nearly so as 
can perhaps be expected from any human diseovery3 
for amongst several hundred thousand cases, with the 
results of which the college have becn made aequaint- 
ed, the number of alleged failures has been surprising- 
ly small, so much so, as to form certainly no reasonable 
objection to the general adoption of vaccination ; for it 
appears that there are not nearly so many failures, ina 
given number of vaccinated persons, as there are deaths 
in an cqual number of persons inoculated for the small- 
pox. Nothing can more clearly demonstrate the supe- 
riority of vaccination over the inoculation of the small- 
pox, than this consideration; and it is a most import- 
ant fact, which has been confirmed in the eourse of 
tlus inquiry, that in almost every ease, where the small- 
pox has suceeeded vaccination, whether by inoculation 
or by casual infection, the disease has varied much from 
its ordinary course ; it has-ncither been the same in the 
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the smallpox had been deprived, by the previous vac- 
cine disease, of all its usual malignity. 

The testimonics before the college of physicians are 
very decided in declaring, that vaccination does less 
mischief to the constitution, and less frequently gives 


rise to other diseascs, than the smallpox, either natural 


or inoculated. 

The college feel themselvcs called upon to state this 
strongly, because it has been objected to vaccination, 
that it produces new, unheard-of, and monstrous dis- 
eases. Of such asscrtions no proofs have been produ- 
ced, and, after diligent inquiry, the college believe 
them to have been either the imventions of designing, 
or the mistakes of ignorant men. In these respects 
then, in its mildness, its safety, and its consequences, 
the individual may look for the peculiar advantages of 
vaccination. The benefits which flow from it to so- 
ciety are infinitely morc considcrable, it spreads no in- 
fection, and can be communicated only by inoculation. 
It is from a consideration of the pernicious effects of 
the smallpox, that the real value of vaccination is ta be 
estimated. ‘The natural smallpox has been supposed to 
destroy a sixth part of all whom it attacks; and that 
even by inoculation, where that has been general in 
parishes and towns, about one in 300 has usually died. 
It is not sufficiently known, or not adverted to, that 
nearly one-tenth, some years more than one-tenth of 
the whole mortality in London, is occasioned by the 
smallpox ; and however bencficial the inoculation of the 
smallpox may have been to individuals, it appears to 
have kept up a constant source of contagion, which has 
been the means of increasing the number of deaths by 
what is called the natural disease. It cannot be douht- 
ed that this mischief has been cxtended by the inconsi- 
derate manner in which great numbers of persons, even 
since the introduction ‘of vaccination, are still every 
year inoculated with the smallpox, and afterwards re« 
quired to attcnd two ot threc times a-week at the 
places of inoculation, through every stage of their ill- 
ness. 

From this, then, the public are td expect the great 
and uncontroverted superiority of vaccination, that it 
communicates no casual infection, and, while it is a 
protection to the individual, it is not prejudicial to the 
public. 

III. The college of physicians, in reporting their 
observations and opinions on the evidence adduced in 
support of vaccination, feel themselves authoriscd to state 
that a body of evidence so large, so temperate, and so 
consistent, was perhaps never before collected upon any 
medical question. A discovery so novel, and to which 
there was nothing analogous known in nature, though 
resting on the experimental observations of the inven- 
tor,. was at first received with difiidence: it was not, 
however, difficult for others to repeat his experiments, 
by which the truth of his observations was confirmed, 
and the doubts of the cautious were gradually dispelled 
by extensive experience. At the commencement of the 
Practice, almost all that were vaccinated were after- 
Wards submitted to the inoculation of the smallpox ; 
Many underwent this operation a sccond, and even a 
third time, and the uniform success of these trials 
quickly bred confidence in the new discovery. But the 
evidence of the security derived from vaccination against 
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the smallpox does not rest alone upon those who after- 
wards underwent variolous inoculation, although a- 
mounting to many thousands; for it appears, from nu- 
merous observations communicated to the college, that 
those who have been vaccinated are equally secure 
against the contagion of epidemic smallpox. ‘Towns, 
indced, and districts of the country in which vaccina- 


tion had been general, have afterwards had the small. 


pox prevalent on all sides of them without. suffering 
from the contagion. There are also in the evidence 2 
few examples of epidemic smallpox having been sup- 
dued by a general vaccination. It will not, thercfore, 
appear extraordinary that many who have communicat- 
ed their observations should state, that though at first 
they thought unfavourably of the practice, cxperiencé 
had now removed all their doubts. 

It has been already mentioned, that the evidence is 
not universally favourable, although it is in truth near- 
ly so, for there are a few who cntertain sentiments dif. 
fering widely from those of the great majority of their 
brethren. ‘The college, therefore, deemed it their du- 
ty, in a particular manner, to inquire upon what 
grounds and evidence the opposers of vaccination rested 
their opinions. From personal examination, as well as 
from their writings, they endeavoured to learn the full 
extent and weight of their objections. ‘They found 
them without experience in vaccination, supporting 
their opinions by hearsay information and hypothetical 
reasoning $ and, upon investigating the, facts which 
they advanced, they found them to be either misappre- 
hended or misrepresented ; or that they fell under the 
description of cases of iniperfect smallpox, before noti- 
ced, and which the college have endeavoured fairly té 
appreciate. 

The practice of vaccination is bnt of cight ycars 
standing, and its promoters, as well as opponents, must 
keep m mind, that a period so short is too limited to as- 
certain every point, or to bring the art to that perfec- 
tion of which it may be capable. The truth of this 
will readily be admitted by those acquainted with the 
history of moculation for the smallpox. Vaccination is 
now, however, well understood, and its character accu- 
rately described. Some deviations from the usual course 
have occasionally occurred, which the author of the 
practice has called spurious eowpox, by which the pub- 
lic have been mislcd, as if there were a true anda false 
cowpox ; but’it appears, that nothing more was meant, 
than to express irregularity or difference from that com- 
mon form and progress of the vaccine pustule from 
which its cflicacy is inferred. Those who perform vac- 
cination ought therefore to be well instructed, and 
should have watched with the greatest care the regular 
progress of the pustule, and learnt the most proper time 
for taking the matter. There is little doubt that some 
of the failures are to be imputed to the inexpericnce of 
the early vaccinators, and it is wot unreasonable to ex- 
pect that farther observation will yet suggest many 1m- 
provements that will reduce the number of anomalous 
eases, and furnish the means of determining, with great- 
er precision, when the vaccine disease has becn eflec- 
tually received. oe ety 

Though the college of physicians have confined them- 
selves in estimating the evidence to sueh facts as have 
occurred in their own eountry, because the accuracy of 
them could best be ascertained, they cannot be insensi- 
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Exanthe- ble to the confirmation these reccive from the reports of 


the successful introduction of vaccination, uot only into 
every part of Europe, but throughout the vast continents 
of Asia and America, 

IV. Several causes have had a partial operation in re- 
tarding the general adoption of vaccination ; some writ- 
ers have greatly undervalued the security it altords, 
while others have considered it to be of a temporary na- 
ture only; but if any reliance is to be placed on the 
statements which have been laid before the college, its 
power of protecting the human body from the small- 
pox, though not perfect indeed, is abundantly sufficient 
to recommend it to the prudent and dispassionate, espe- 
cially as the smallpox, in the few instances where it has 
subsequently occurred, has been gencrally mild and 
transient. he opinion that vaccination aflords but a 
temporary security is supported by no analogy in na- 
ture, nor by the facts which have hitherto occurred. 
Although the experience of vaccine inoculation be on- 
ly of a few years, yet the same disease, contracted by 
the milkers of cows in some districts, has been long 
enough known, to ascertain that, in them at least, the 
unsusceptibility of the smallpox contagion does not wear 
out by time. 

Another cause, is the charge against vaccination of 
producing various new diseases of frightful and monstrous 
appearance. Representations of some of these have been 
exhibited in prints in a way to alarm the feelings of pa- 
rents, and to infusc dreadand apprehension into the minds 
of the uninformed. Publications with such representa- 
tions have been widely circulated, and though they origi- 
nate either in gross ignorance, or wilful misrepresentation, 
yet they have lesscned the confidence of many, particu- 
larly of the lower classes, in vaccination ; no permanent 
cHlects, however, in retarding the progress of vaccina- 
tion, need be apprehended from such causes, for, as 
soon as the public shall view them coolly and without 
surprise, they will excite contempt, and not fear. 

Thongh the college of physicians are of opinion that 
the progress of vaccination has been retarded in a few 
places by the above causes, yet they conccive that its 
general adoption has becn prevented by causes far 
more powerful, and of a nature wholly different. The 
lower orders of society can hardly be induced to adopt 
precautions against evils which may be at a distance ; 
nor can it be cxpected from them, if these precautions 
are attended with expence. Unless, therefore, from 
the immediate dread of cpidemic smallpox, neither vac- 
cination nor inoculation appear at any time to have 
been general, and when the cause of terror has passed 
by, the public have relapsed again into a state of indif- 
ference and apathy, and the salutary practice has come 
toa stand, It is not easy to suggest a remedy for an 
«vil so deeply imprinted in human nature. To inform 
and instruct the public mind may do much, and it will 
probably be found that the progress of vaccination in 
diferent parts of the united kingdom will be in propor- 
tion to that instruction. Were encouragement given to 
vaccination, by offering it to the poorer classes without 
expence, there 1s little doubt but it would in time su- 
perscde the inoculation for the smallpox, and thereby 
varions sources cf variolous infection would be cut off ; 
but till vaccination becomes general, it will be im pos- 
sible to prevent the constant recurrence of the natural 
sina!lpox by means of those who are inoculated, except 

I 


it should appear proper to the legislature to adopt, in Varicl: 


its wisdom, some measure by wich those who still, 
from terror or prejudice, prefer the smallpox to the 
vaccine disease, may, in tlius consulting the eratifica- 
tion of their own feclings, be prevented from doing mis- 
chief to their neighbours. 

From the whole of the above considerations, the col- 
lege of physicians feel it their duty strongly to recom- 
mend the practice of vaccination. ‘They have been 
led to this conclusion by no preconceived opinion, but 
by the most unbiassed judgment, formed from an irre- 
sistible weight of evidence which has been laid before 
them. or when the number, the respectability, the 
disinterestedness, and the extensive experience of its ad- 
vocates, is compared with the feeble and imperfect tes- 
timonies of its few opposers; and when it is considered 
that many, who were once adverse to vaccination, have 
been convinced by further trials, and are now to be 
ranked among its warmest supporters, the truth seems 
to be established as firmly as the nature of such a ques- 
tion admits; so that the college of physicians conceive 
that the public may reasonably look forward with some 
degrce of lope to the time when all opposition shall 
cease, and the general concurrence of mankind shall at 
length be able to put an end to the ravages at least, if 
not to the existence, of the smallpox. 


LUCAS PEPYS, Presrpent. 


Royal College of Physicians, 
teth of April, 1807. 


Ja. Hervey, Register. 
APPENDIX. 


Lh ade @ 
Lo the Royal College of Puysrcrans of London. 
GENTLEMEN, | 


Lam ordered by the King and Queen’s College of 
Physicians, in Ireland, to thank the Royal College of 
Physicians of London for the communication they have 
had the honour to receive from them, of certain propo- 
sitions relative to vaccination, whereon ‘his majesty has 
been pleascd to direct an enquiry to be instituted, and 
in the prosecution of which, the co-operation of the 
college in Ireland is requested. 

And I am directed to acquaint you, that the said 
collcge having referred the investigations of these pro- 
positions to a committee, have received from them a re- 
port, of which the inclosed is a copy ; and that they 
desire the same may be considered as containing their 
opinion upon the subject. 


I have the honour to be, 
Gentlemen, 


Your most obedient humble servant, 


By order of the King and 
- Queen’s College of Phy- 


sicians in Ireland. 


Dublin, 11th Nov. 1806, 


Iivcu FErGuson, 
Register. 
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“* The practice of vaccination was introduced inte 
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this city about the beginning of the year 1801, and ap- 
pears to have made inconsiderahle progress at first. A 
variety of causes operated to retard its general adoption, 
amongst which the novelty of the practice, and the ex- 
traordinary effects attributed to vaccination, would na- 
turally take the lead. 

¢¢ Variolous inoculation had heen long, almost exclu- 
sively, in the hands of a particular branch of the pro- 
fession, whose prejudices and intcrests were strongly op- 
posed to the new practicc; and by their being the usual 
medical attendants in families, and especially employed 
in the diseases of children, their opinions had greater 
effeet upon the minds of parents. The smallpox is ren- 
dered a much less formidable disease in this country by 
the frequency of inoculation for it, than it is in other 
parts of his majesty’s dominions, where prejudices 
against inoculation have prevailed ; hence parents, not 
unnaturally, objected to the introduction of a new dis- 
ease, rather than not recur to that, with the mildness 
and safety of which they were well acquainted. 

Jn the beginning of the year 1804, the cowpox in-. 
stitution was established under the patronage of the earl 
of Hardwicke, and it is from this period that we may 
date the general introduction of vaccination into this 
city, and throughout all parts of Ireland. 

“‘ The success of the institution, in forwarding the 
new practice, is to be attributed in a great measure to 
the respectabilitv of the gentlemen who superintended 
it, and to the diligence, zeal, and attention of Dr La- 
batt, their secretary and inoculator. In order to shew 
the progress which has been made in extending vacci- 
nation, your committee refer to the reports of the Cowpox 
Institntion for the last two years, and to extracts from 
their register for the present year. 


Packets tssued| Packcts to 


Paticats / 
., | to Practition-| Army 
dasvonssili ersin gencral.| Surgeons. 
1804 578 476 236 
1805 TOR 1124 178 
1806 1356 1340 220 
Total 2966 3240 634 


‘In the above statement, the numbers are averaged 
to the end of the present year, on the supposition of pa- 
tients resorting to the institution as usual. The corre- 
spondence of the institution appears to be very general 
throughout every part of Ireland, and by the accounts 
reeeived, as well from medical practitioners as others, 
the suecess of vaccination seems to be uniform and ef- 
fectual. At the present period, in the opinion of yonr 
committee, there are few individuals in any branch of 
the profession, who oppose the practice of vaccination 
im this part of his majesty’s dominions. 

_ “It is the opinion of your committec, that the prac- 
lice of cowpox inoculation is safe, and that it fully 
answers all the purposes that have been intended by its 
introduction. At the same time, your committee is 
willing to allow that douhtful cascs have been reported 
to them as having occurred, of persons suffering from 
smallpox, who have been previously vaccinated. Upon 
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minute investigation, however, it has been found, that Vary 
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these supposed instances originated-generally in error, = 


oe ae edie or the difficulty of discriminating 
vetween smallpox and other eruptions, no case having 
come to the knowledge of your committee, duly authen- 
ticated by respectable and competent judges, of genuine 
smallpox succeeding the regular vaccine disease. 
66 1 ‘ e 

Ihe practice of vaccination becomes every day 
more extended ; and, when it is considered that the 
period at which it came into general use in Ireland is to 
be reckoned from so late a date, your committee is of 
opinion, that it has made already as rapid a progress as 
could be cxpected. 


(Signed) “¢ James CLEGHORN. 
“¢ DANIEL MIxts. 
“¢ Hucn FERcusoy.” 
No TT. 


Physicians Hall, Edinburgh 26th Nov. 1826. 


GENTLEMEN, 

THE Royal College of Physicians of I-dinburgh have 
but little opportunity themselves of making ohservations 
on vaccination, as that practice is entirely conducted 
by surgeon apothecaries, and other medical practitioners 
not of their college, and as the eflects produced by it 
are so inconsiderahle and slight, that the aid of a phy- 
sician 1s never required. 

The College know that in Edinburgh it is universal- 
ly approved of hy the profession, and by the higher and 
middle ranks of the community; and that it has been 
mncl more generally adopted hy the lower orders of 
the people than cver the inoculation for smallpox 
was, and they believe the same to obtain all over Scot- 
land. 

With regard to any causes which have hitherto pre- 
vented its general adoption, they are acquainted with 
none cxcept the neghgence or ignorance of parents 
among the common people, or their mistaken ideas of 
the impropriety or criminality of being accessary to the 
production of any disease among their children, or the 
difficulty or impossibility, in some of our country di- 
stricts, of procuring vaccine matter, or a proper person 
to inoculate. 

The evidence in favonr of vaccination appeared to 
the Royal College of Physicians of Edinhurgh so strong 
and decisive, that in May last, they spoutaneously and 
unanimously clected Dr Jenner an honorary fellow of 
their college ;—-a mark of distinction which they very 
rarcly confer, and which they confine almost exclusively 
to forcign physicians of the first eminence. 

They did this with a view to publish their opinion 
with regard to vaccination, and in testimony of their 
conviction of the immense benefits which have been, 
and which will in future be derived to the world, from 
inoculation for the cowpox, and as a mark of their 
sense of Dr Jenner’s very great merits and ability in 
introducing and promoting this invaluable practice. 

I have the honour to be, 
Gentlemen, 
Your most obedient humhle servant, 
Tu. Spens, C. AR. AL Ed. Pr. 
To the Royal College of 


Physicians of London. 
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At a special court of assistants of the Royal 
College of Surgeons, convened by order of 
the Master, and holden at the College on 
Tuesday the 147th day of -March 1807 ; 


Mr Governor Lucas in the chair: 


Mr Long, as chairman of the board of curators, re- 
ported, that the board are now ready to deliver their 
report on the subject of vaccination. 

It was then moved, seconded, and resolved, that a 
report from the board of curators, on the subject of vac- 
cination, which was referred to their consideration by 
the court of assistants, on the 21st day of November 
last, be now received. 

Mr Long then delivered to Mr Governor Lucas 
(presiding in the absence of the master) a report from 
the board of curators. 

It was then moved, seconded, and resolved, that the 
report, delivered by Mr Long, be now read; and it 
was read accordingly, and 1s as follows. 


‘To the Court of Assistants of the Royal College of Sur- 


geons in London. 


THE report of the Board of Curators, on the 
suhject of vaccination, referred to them by 
the court, on the 21st day of November 
1806; made to the court on the 17th of 
March 1807. 


‘THE court of assistants having reccived a letter from 
the Royal College of Physicians of London, addressed 
to this college, stating, that his majesty had been gra- 
elously pleased, in compliance with an address from the 
honourable House of Commons, to direct: his Royal 
College of Physicians of London to enquire into the 
state of vaccination in the united kingdom, to report 
their observations and opinion upon that practice, upon 
the evidence adduced in its support, and upon the causes 
which have hitherto retarded its general adoption ; that 
the college were then engaged in the investigation of 
the several propositions thus referred to them, and re- 
questing this college to co-operate and communicate 
with them, in order that the report thereupon might 
be made as complete as possible. | 

And having, on the 21st day of November last, re- 
ferred such letter to the consideration of the board of 
curators, with authority to take such steps respecting 
the contents thereof as they should judge proper, and 
report their proceedings thereon, from time to time, to 
the court: the board proceeded with all possible dis- 
patch to the consideration of the subject. 

The board being of opinion, that it would be proper 
to address circular letters to the members of this col- 


lege, with a view of collecting evidence, they sub-° 


mitted to the consideration of the court, holden on the 
15th day of December last, the drafts of such letter 
as appeared to them best calculated to answer that end j 
and the same having been approved by the court, they 
caused copies thereof to be sent to all the members 


of the college in the united kingdom, whose resi- 


dence could be ascertained, in the following form ; 
VIZ. 


« Bir 
« The Royai College of Surgeons being desirous | 
to co-operate with the Royal College of Physieians of 
London, inobtaining information respecting vaccination, 
submit to you the following questions, to which the fa- 
vour of your answer is requested. 
“* By order of the Court of Assistants, 
Oxry BELrour, Secretary.” 
Lincoln’s-Inn-Fields, 


Dec, 15. 1806. 


“‘ rst, How many persons have you vaccinated ? 

‘2d, Have any of your patients had the smallpox 
after vaccination ? In the case of every such occurrence, 
at what period was the vaccine matter taken from the 
vesicic ? How was it preserved? How long before it 
was inserted ? What was the appearance of the inflam- 
mation? And what the interval between vaccination 
and the variolous eruption? 

“¢ 3d, Have any bad effects occurred in your expe- 
rience in consequence of vaccination? And if so, what 
were tlicy ? 

“ath, Is the practice of vaccination increasing or 
decreasing in your neighbourhood ? If decreasing, te 
what cause do you impute it 2” 


To such letters the board have received 426 an- 
swers: and the following are the results of their inves- 
tigation : 

The number of persons, stated in such letters to have 
been vaccinated, is 164,381. 

The number of cases in which smallpox had followed 
vaccination is 56. 

The board think it proper to remark under this head, 
that, in the enumeration of cases in which smallpox has 
succeeded vaccination, they have included none but 


those in which the subject was vaccinated by the sur- 


geon reporting the facts. 

The bad consequences which have arisen from vacci- 
nation are, eruptions of the skin in 66 cases, and in- 
flammation of the arm in 24 instances, of which three 
proved fatal. 

Vaccination, in the greater number of counties from 
which reports have been received, appears to be increas- 
ing; it may be proper, however, to remark, that, in 
the metropolis, it is on the decrease. 

The principal reasons assigned for the decrease are, 


Imperfect vaccination. 

Instances of smallpox after vaccination. 
Supposed bad consequences. 
Publications against the practice. 
Popular prejudices. 


And such report having been considered, it was 
moved, seconded, and 

Resolved, That the report now read be adopted by 
this court, as the answer of the court to the letter of 
the Royal College of Physicians, of the 23d day of Oc- 
tober last, on the subject of vaccination. 

Resolved, That a copy of thcse minutes and resolu~ 
tions, signed by Mr Governor Lucas (presiding at this 
court in the presence of the master) be transmitted by 
the secretary to the register of the Royal College of 
Physicians. 

Wx. Lucas. 
NO LV. 


(Signed) 
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of Physicians in London, relative to the present state of Variola. 

vaccination in this part of the united kingdom; and to ———— 


a 


N° IV, 
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Sir, Edinburgh, March 3. 180%. 

I mentioned in my former letter, that I would take 
the earliest opportunity of laying before the Royal 
College of Surgeons of Edinburgh, the communica- 
tion with which the Royal College of Physicians of 
London had honoured them, on the 23d of October 
last : 

[I am now direeted by the Royal College to send the 
following answer on that important subject. 

The practice of vaceine inoculation, both in private, 
and at the vaecine institution established here in 1801, 
is increasing so rapidly, that for two or three years past, 
the smallpox has been reekoned rather a rare oecurrence, 
even among the lower orders of the inhabitants of this 
eity, unless in some particular quarters about twelve 
months ago; and, among the higher ranks of the inha- 
bitants, the disease is unknown. 

The members of the Royal College of Surgeons have 
mueh pleasure in reporting, that, as far as their experi- 
ence goes, they have no doubt of the permanent sccuri- 


ty against the smallpox whieh is produced by the con- 


stitutional affeetion of the eowpox; and that such 
has hitherto been their suecess in vaceination, as also 


to gain for it the confidence of the public, insomuch. 
that they have not been required, for some years. 


past, to inoculate any person with smallpox who had 


not previously undergone the inoculation with the cow-. 


OX. 


The members of the Royal College have met with 


no oecurrence in their praetiee of cowpex inoculation, 
which could operate in their minds to its disadvantage ; 
and they beg leave partieularly to notiec, that they 
have seen no instance of obstinate eruptions, or of new 
and dangerous diseases, which they could attribute to 
the introduction among mankind of this mild preventive 
of smallpox. The Royal College of Surgeons know 
of no causes which have hitherto retarded the adop- 
tion of vaccine inoculation bere; on the contrary, the 
practice has become gencral within this eity ; and 
from many thousand packets of vaccine matter having 
been sent by the members of the Royal College, and 


the vaccine institution here, to all parts of the country, 


the Royal College have reason to believe that the prac- 
tice has been as generally adopted throughout this part 
éf the united kingdom as could have been expected 
from the distance of some parts of the eountry from 
proper medical assistanee, and other ecireumstanees of 
that nature. 
I have the honour to be, 
Sir, 
Your most obedient servant, 
Wm. FarquHaRson, 


President of the Royal College and Incorpo- 
ration of Surgeons of Edinburgh. 


— 7. 


Royal College of Surgeons 1m Ircland, 

Sir, Dublin, February 4th, 1807. 
Tam directed to transmit to you the inclosed report 
of a committee of the College of Surgeons in Ireland, 
to whom was referred a letter from the Royal College 


state, that the College of Surgeons will be highly gra- 
tihed by more frequent opportunities of eorresponding 
with the English College of Physicians on any subject 
which may conduce to the advancement of seience, and 

the welfare of the public. 

I have the honour to be, 
Sir, 

Your most obedient humble servant, 

James Henruorn, Secretary. 


At a mecting of the Royal College of Surgeons. 
in Ireland, holden at their Theatre, on 'Tues- 


day the 13th day of January 1807. 
Francis M‘Evoy, Esa. President. 


My Jolinson reported from the committee, to whom 
was referred a letter from the College of Physicians, 
London, relative to the present state of vaceination in 
the united kingdom, &c. &c. that they met, and came 
to the following resolutions : 

That it appears to: this committee, That inoculation 
with vaecine infection is now very generally adopted 
by the surgical practitioners in this part of the united 
kingdom, as a preventive of smallpox. 

That it appears to this committee, tbat from the 
25th day of March 1800 to the 25th of November 
1806, 11,504 persons have been inoculated with vac- 
eine infeetion at the dispensary for infant poor, and. 
2831 at the ecowpox institution, making a total of 
14,335, exclusive of the number inocnlated at hospi- 
tals and other places, where no registry is made and 
preserved. 

That it is the opinion of this committee, that the 
eowpox has been found to be a mild disease, and rarely 
attended with danger, or any alarming symptom, and- 
that the few cases of smallpox which have oecurred in 
this country, after supposed vaccination, have been sa- 
tisfactorily proved to have arisen from accidental cir-. 
cumstanees, and cannot be attributed to the want of. 
eflicaey in the genuine vaccine infection as a preventive 
of smallpox. 

That it is the opinion of this committee, that the 
eauses which have hitherto retarded the more general 
adoption of vaccination in Ircland, have, in a great. 
measure, proeceded from the prejudices of the lower. 
classes of the people, and the interest of some irregular 
practitioners. | 

To whieh report tlie College agreed. 

Extract from the minutes, 
James Henriorn, Sceretary.. 


— 


After this report, we cannot liclp thinking that the 
British legislature would be fully warranted for passmg 
an act prohibiting the inoculation of smallpox under 
very severe penalties, and ordering all those who may 
be subjected to smallpox by accidental contagion to be 
eonfined to lazarettos, or at least to their own houses, 
under a proper guard, to prevent the eommunieation of 
infeetion, till their complete recovery. By such an 
act, there is good ground to believe, that the loathsome. 
and dangerous disease of smallpox would in a few years 


be exterminated in Britain, 
But. 
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But although providence has thas furnished mankind 
with an easy mode of preserving their offspring from 
the danger of smallpox, by the incenlation of the cow- 
pox at an early period of life, yet not a few deaths 
from the natural small-pox have occurred in Britain even 
during the course of the present year. 

When the preventive has not been duly employed, 
after the contagion of variola is introduced into the 
body, nothing yet known will prevent the disease from 
running its course, either under the mild or confluent 
form; and the endeavours of the medical practitioner 
are altogether to be cmployed in rendermg that course 
as favourable as possible by mitigating symptoms. 

{n the mild or distinct smallpox, the strictest anti- 
phlogistic regimen is to be enjoined. Gentle refriger- 
ant cathartics are often useful, and mild diluents should 
be copiously employed. Under these remedics the dis- 
ease will generally run its course without much incon- 
venience, But it will sometimes be necessary to cm- 
ploy remedies for obviating particular urgent symptoms, 
such as gargarisms or blisters for afleetions of the 
throat. | 

In the malignant smallpox, besides the same refriger- 
ant plan of cure which is best accommodated: to the 
mild, as the secondary fever shows evident marks of a 
putrid tendency, it is necessary to employ those reme- 
dies which are accommodated to typhus, and accord- 
ingly recourse is not only had to opiates and cardiacs, 
but to wine, cinchona, and the mincral acids. 


Genus X XIX. VARICELLA. 
CHICKENPOX. 


Varicella, Voge. 42. 

Variola lymphatica, Saze. sp. I. 

Angls The Curcxenrox, F.din. Med. lssays, vol. ii. 
art. 2. near the end. /leberden, Med. Transac. 
art. 14) Lhe Warery-Pox. 


This is in general a very slight disease ; and it is 
attended with so little danger, that it would not merit 
any notice, if it were not apt to be confounded with 
the smallpox, and thus give occasion to an opinion 
that a person might have the smallpox twice in his 
life ; or they are apt to deceive into a false security 
those who have never had the smallpox, and make 
them believe that they are safe when in reality they 
are not. ‘This eruption breaks out in many, accord- 
ing to Dr Heberden, without any illness or previous 
sign; in others it 1s preceded by a slight degree of 
chilness, lassitude, cough, broken sleep, wandering 
pains, loss of appetite, and feverish state for three 
days. 

In some patients the chicken-pox make their first ap- 
pearance on the back; but this perhaps is not con- 
stant. Most of them are of the common size of the 
small-pox, but some are less. Dr Hebcrden never saw 
them confluent, nor very numerous. ‘The greatest 
number was about 12 on the facc, and 200 over the 
rest of the body. 

On the first day of the eruption they are reddish. 
On the second day there is at the top of most of them 
avery small bladder, about the size of a millet seed. 
This is sometimes full of a watery and colourless, some- 


times of a yellowish liquor, contained between the cu-ry 
ticle and skin. 


many of these pocks as are not broken seem arrived at 
their full maturity ; and those which are fullest of that 
yellow liquor very much resemble what the genuine 
smallpox are on the filth or sixth day, especially where 
there happens to be a larger space than ordinary oc. 
cupied by the extravasated serum. It happens to most 
of them, either on the first day that this little bladder 
arises, or on the day after, that its tender cuticle is 
burst by the accidental rubbing of the clothes, or by 
the patient’s hands to allay the itching which attends 
this eruption. A thin scab is then formed at the top 
of the pock, and the swelling of the other part abates, 
without its ever being turned into pus, as it is in the 
smallpox. Some few cscape being burst ; and the little 
drop of liquor contamed in the vesicle at the tep of 
them, grows yellow and thick, and drics into a scab, 
On the fifth day of the eruption they are almost all 
dried and covered with a slight crust. ‘The inflamma- 


tion of these pocks is very small, and the contents of 


them do not seem to be owing to suppuration, as in the 
smallpox, but rather to what is extravasated under the 
cuticle by the scrous vesscls of the skin, as in a com- 
mon blister. [t is not wonderful, therefore, that this h- 
quor appears so soon ason the second day; and that, upon 
the cuticle being broken, it is presently succeeded by a 
slight scab: hence too, as the true skin is so little af- 
fected, no mark or scar is likely to be left, unless in one 
or two pocks, where, either by being accidentally much 
fretted or by some extraordmary sharpness of the con- 
tents a little ulcer is formed in the skin. 

The patients scarce suffer any thing throughcut the 
whole progress of this illness, except some languidness 
of strength, spirits, and appetite; all which is pro- 
bably owing to the confming of themselves to their 
chamber. 

Remcdics are not likely to be much wanted in a dis- 
ease attended with hardly any inconvenience, and which 
in so short a time is certainly cured of itself. 

The prineipal marks by which the chickenpox may 
be distinguished from the smallpox are, 

1. The appearance, on the second or third day from 
the cruption, of that vesicle full of serum upon the top 
of the pock. 

2. The crust which covers the pocks on the fifth 
day; at which time those of the smallpox are not at 
the height of their suppuration. 

Forcign medical writers hardly ever mention the 
name of this distemper: and the writers of our own 
country scarce mention any thing more of it than 1ts 
name. Morton speaks of it as if he supposed it to 
be a very mild genuine smallpox. But these two dis- 
tempers are certainly totally different from one another, 
not only on account of their different appearanees above 
mentioned, but because those who have had the small- 
pox are capable of being infected with the chicken- 
pox; but those who have once had the chickenpox 
are not capable of having it again, though to suel as 
have never had this distemper, it seems as infectious a$ 
the smallpox. Dr Heberden wetted a thread in the 
most concocted pus-like liquor of the chickenpox 
which he could find; and after making a slight mer 
S10l, 


On the second, or, at the farthest, on =», 
the third day from the beginning of the cruption, as 
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From the great similitude between the two distem- 
pers, it is probable, that instead of the smallpox, some 
persons have heen inoculated from the chickenpox ; 
and that the distemper which has succeeded, has been 
mistaken for the smallpox by hasty or unexperienced 
observers. 

There 1s sometimes seen an cruption, concerning 
which Dr Heberden is in doubt whether it be one of 
the many unnoticed cutaneous discases, or only a more 
malignant sort of chickenpox. 

This disorder is preceded for three or four days by 
all the symptoms which forcrun the chickenpox ; but 
in a much Ingher degrec. On the fourth or fifth day 
the cruption appears, with a very little abatement of 
the fever: tlic pains likewise of tlic limbs and back still 
continue, to which are joined pains of the gums. The 
pox are redder than the chickenpox, and spread wider; 
and hardly rise so high, at least not in proportion to 
their size. Instead of one little head or vesicle of a 
serous matter, these have from four to ten or twelve. 
They go off just like the chickenpox, and are distin- 
guishable from the smallpox by the samc marks; be- 
sides which, the continuance of the pains and fever af- 
ter the eruption, and the degree of both these, though 
there be not above 20 pocks, are circumstances never 
happening in the smallpox. | 


Genus XXX. RUBEOLA. 


ATEASLES. 


Rubeola, Sauv. gen. 94. Lin. 4. Sag. 203. 
Febris morbillosa, Vog. 36. Hoffm. II. 62. 
Morbilli, Jeack. 46. 


Sp. I. The Regular Mrasies. 


Rubeola vulgaris, Sawa. sp. 1. 
Morbilli regulares, Sydenh. sect. iv. cap. 5. 
Var. 1. The Anomalous Mrasues. 


Rubeola anomala, Sawv. sp. 2. 
Morbilli anomali, Sydenh. sect. v. cap. 3. 


Var. 2. The Mzasxzs attended with Quinsy. 


Var. 3. The Mzsstes, with Putrid Diathesis of the 
: Blood. 


Sp. 1. The Vanzoropss. 


, 


In Scotland commonly called the Nirles. 
Rubeola variolodes, Sawv. sp. 3. 


Description. This disease begins with a cold stage, 
Which is soon followed by a hot, with the ordinary 
Symptoms of thirst, anorexia, anxiety, sickness, and 
vomiting; and these are more or less considerable in 
different cases. Sometimes from the beginning the 
fever is sharp and violent; often, for the first two days, 
it 1s obscure and inconsiderable ; but always becomes 
violent before the eruption, which commonly happens 
onthe fourth day. This eruptive fever, from the be- 
ginning of it, is always attended with hoarseness, a 
frequent hoarse dry cough, and often with some difh- 


culty of breathing. At the same time, the eyclids 
\ on. XIII. Part I. 
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nthe- sion, it was confined upon the arm of one who had for- 
ata. merly had it; the little wound healed up immediately, 
vy and showed no signs of any infection, 


are somewhat swelled; the eyes are a littic inflamed, Rubeola | 
and pour out tears; and with this there is a coryza, ““y--—~ 


and frequent sneczing. For the most part, a constant 
drowsiness attends the beginning of this disease. The 
cruption, as we have said, commonly appears upon the 
fourth day, first on the face, and successively on the 
lower parts of the body. It appears first in small red 
points; but soon aftcr, a number of these appear in 
clusters, which do not arise in visible pimples, but, by 
the touch, are found to be a little prominent. This 
is the case on the face; but, in other parts of the 
body, the prominency, or roughness, is hardly to be 
perceived. Qn the face, the eruption retains its red-. 
ness, or has it inereased, for two days ; but on the third, 
the vivid redness is changed to a brownish red; and 
ina day or two more the cruption disappears, while 
a mealy desquamation takes place. During the whole 
time of the eruption, the facc is somewhat turgid, 
but seldom considerably swelled. | Sometimes, after 
the eruption has appeared, the fever ceases entirely ; 
but this is seldom the case; and more commonly the 
fever continues or is increased after the eruption, and 
does not cease till after the desquamation. [ven 
then the fever does not always cease, but continues 
with various duration and cflect. Though the fever 
happen to cease upon thie cruption’s taking place, it is 
common for the cough to continue till after the de- 
squamation. and sometimes much longer. In all cases, 
while the fever continues, the cough also continues, 
gencrally with an increase of the difficulty of breath- 
ing; and both of these symptoms sometimes arise to 
a degree which denotes a pneumonic affection. This 
may happen at any period of the disease; but very 
often it does not come on till after the desquamation of 
the ernption. | | 

After the same period, also, a diarrhoa frequently 
comes on,.and continues for some time. 

It is common for measles, even when they have not 
been of a violent kind, to be followed by inflammatory 
affections, particularly ophthalmia and phthisis. If 
blood be drawn from a vein in the measles, with cir- 
cumstanees necessary to favour the separation of the 
fibrine, this always appears separated, and lying on the 
surface of the crassamentum, as in inflammatory dis- 
eases. For the most part, the measles, even when vio- 
lent, are without any putrid tendency; but in some 
cases, such a tendency appears both in the course of 
the disease, and especially after the ordinary course of 
it is finished. 

Causes. ‘The measles are oceasioned by a peculiar 
kind of contagion, the nature of which is not under- 
stood ; and which, like that of the smallpox, afleets a 
person only once in his life. 

Prognosts. From the description of this distemper 
already given, it appears that the measles are attended 
with a catarrhal affection, and with an inflammatory 
diathesis to a considerable degree ; and thercfore the 
danger of them is to be apprchended chicfly from the 
eoming on of a pneumonic inflammation. 

Cure. In measles, as well as in smallpox, the dis- 
ease from its nature must neccessarily run a determined 
eourse ; and therefore the solc aim of a practitioner is 
to conduct this course in the easiest manner, by prevent- 
ing and obviating urgent symptoms. 

Irom the consideration mentioned in the prognosis, 
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it will be obvious, that the remedies especially necessary 
are those which may obviate and diminish the inflam- 
matory diathesis; and therefore, in a particular man- 
ner, blocd-letting. ‘This remedy may be employed at 
any time in the course of the disease, or after the or- 
dinary course of it is finished. It is to be employed 
more or less according to the urgency of the symp- 
toms of fever, cough, and dyspnoea; and gencrally 
may be employed very freely. But as the symptoms 
of pneumonic inflammation seldom come on during the 
cruptive fever, and as this is sometimes violent imme- 
diatcly before the eruption, though a sufhciently mild 
disease be to follow; bleeding is seldom very necessary 
during the eruptive fever, and may often be reserved 
for the times of greater danger which are perhaps to fol- 
low. 

In all cases of measles, where there are marks of 
putrescency, and where there is no reason, from the 
known nature of the epidemic, to apprehend putres- 
cency, bleeding is the remedy most to be depended 
upon: but assistanec may also be drawn from cooling 
purgatives ; and-from blistering on the sides or between 
the shoulders. The dvy cough may be alleviated by 


the large use of demulcent pectorals, mucilaginous, 


oily, or sweet. It may, however, be observed, with 
respect to these demulcents, that they are not so power- 
ful in involving and correcting the acrimony of the 
mass of blood as has been imagined ; and that their 
chief operation is by lubricating the fauces, and thereby 
defending them from tlic irritation of acrids, either ari- 
sing from the lungs or distilling from the head. For 
moderating and quieting the congh in this disease, opi- 
ates certainly prove the most effectual means, whenever 
they can be safely employed. In the measles, in which 
an inflammatory state prevails in a considerable degree, 
opiates have indced by some been supposed to’ be inad- 
missible: but cxpericnce abundantly demonstrates, that 
the objection made to their use is merely hypothetical : 
and even in cases where, from a high degree of pyrexia 
and of dyspnoea, there is reason to fear the presence, or 
at least the danger, of pneumonic inflammation, opiates 
arc highly uscful, after bleeding, to obviate or abate the 
inflammatory state, has becn duly employed: in such 
cases, while the cough and watchfulness are the urgent 
symptoms, opiates may be safcly exhibited, and with 
great advantage. Jn all the exanthemata, there is an 
acrimony diffused over the system, which gives a con- 
sidcrable irritation ; and for obviating the effects of this, 
opiates are uscful, and always proper, when no particu- 
lar contraindication prevails. 

When the desquamation of the measles is finished, 


though then there should be no disorder remaining, 


physicians have thonght it necessary to purge the pa- 
tient several times, with a view to draw off. what have 
been called the dregs of this disease ; that is, a portion 
of the morbific matter which is supposed to remain 
Jong in the body. Dr Cullen does not reject this sup- 


position; but at the same time cannot believe that the 


remains of the morbific matter, diffused over the whole 


‘mass of blood, can be wholly drawn off by purging ; 


and therefore thinks, that, to avoid the consequence 
of the measles, it is not the drawing off the morbific 
matter which we need to study, so much as to obviate 
and remove the inflammatory state of the system which 
had been induced by the disease. With this last view, 


bleeding, in proportion to the symptoms of inflammatory 
disposition, is still more so. 

Krom our late experience of the use of cold air in 
the eruptive fever of the smallpox, some physicians 


have becu of opinion that the practice may be trans. 


ferred to the measles ; but this point has not yet been 
determined by sufliciently extensive experience. We 
are certain, that external heat may be very hurtful in 


the measles, as in most other inflammatory diseases ;_ 
and therefore, that the body ought to be kept im a 


moderate temperature during the whole course of the 


disease: but how far, at any period of the disease, 


cold air may be applied with safety, is still uncertain, 
Analogy, though so often the resource of physicians, 
is frequently fallacious; and further, though the ana- 
logy with the smallpox might lead to the applieation of 
cold air during the eruptive fever of the measles, the 
analogy with catarrh seems to be against the prac- 
tice. 


When the cruption is upon the skin, there are many 


instances of cold air making it disappear, and thereby 
producing much disorder in the system; and there are 
also frequent instances of these symptoms being removed 
by. restoring the heat of the body, and thereby again 
bringing out the eruption. 

Upwards of 20 years ago, inoculation for the measles 
was proposed, and practised in several instances with 
success, by Dr Home, of Edmburgh. iis method of 
communicating the infection was, by applying to an 
incision in each arm cotton moistened with tlie blood 
of a patient labouring under the measles; but with 


others who have madc similar trials, the attempt has. 
not yet succeeded. Attempts have been madc to ino- 


culate this discase by means of the finid discharged 
under the form of tears, the squame falling from the 
surface and the like; but there is reason to believe, 
that where it was imagined the infection had thus been 
communicated, the contagion was only carried about 
the person inoculating and communicated in the ordinary 
way. 

From inoculation of the measles, it is imagined that 
several advantages may be obtained ; and among others, 
it is thought the soreness of the eyes may be mitigated, 
the cough abated, and the fever rendcred less severe. 
But the practice was never much employed, and now is 
scarce ever heard of. 


Gexus XXXI. MILIARIA. 


The Afritrary Fever. 


Miliaria, Len. 7, 

Mihanis, Savv. gen, 95. Sag. gen. 295. 

Febris miliaris, Vog. 34. 

Febris purpurata rubra et alba miliaris, Hoffm. II. 68. 

¥cbris purpurea seu miliaris, Junck. 4 5. 

Germanis der Friesecl. God. Welsch. Hist. Med de 
novo puerpcrarum morbo, qui der Lrzesel dicitur, 
Lips. 1655. 

Hamilton, de fcbr. miliar. 1710. Fontanus, de febr. 
mil. 1944. Alliont dc miliar. 1758. Fordyce, de 
febr. mil. 1748. DPvscher, de febr. mil. 1767. De 
Haen, de divis. feby. 1760, ct in Ration. med. pas- 
sim. Matt. Collin ad Baldinger de miliary. 1764- 

3 Miliaris 


indeed, purging may stil be a proper remedy 5 but ya... 


: nthe- Miliaris benigna, Save. sp. 1. 


tal. 


Mihiaris maligna, Sazrv. sp. 2. 
Miliaris recidivans, Sazz. sp. 3. 
Miliaris Germanica, Sazvv. sp. 5. 
Miliaris Boia, Sazv. sp. a. 
Miliaris Britannica, Sew. sp. 7. 
Miliaris nova febris, Sydenh. Sehed. monit. Save, 
. Sp. d. 

Miharis sudatoria, Sav. sp. e. 
Miliaris nautica, Savv. sp. g. 
Miliaris purpurata, Sazv. sp. h. 
Miliaris lactea, Sav. sp. c. 
Miliaris puerperarum, Sazv. sp. k. 
Miliaris scorbutica, Sawv. sp. /. 
Miliaris critica, Sawv. sp. 5. 


History and Description. This discase is said to have 
been unknown ‘to the ancients, and that it appeared 
for the first time in Saxony about the middle of the 
last century. It is said to have. since spread front 
thence into all the other countries of Europe; and 
since the period mentioned, to have appeared in 
many countries in which it hid never appeared be- 
fore. | | 

From the time of its having been first taken notice 
of, it has been described and treated of by many dif- 
ferent ‘writers ; and by all of them, ti! very lately, has 
been considered as a peculiar idiopathic disease. It 1s 
said to have been constantly attended with peculiar 
symptoms. It comes .on with a cold stage, which is 
often considerable. The hot stage, which follows, is 
attended with great anxiety, and frequent sighing. 
The heat of the body becomes great, and soon pro- 
duces profuse sweating,’ preceded, howcver, with a 
sense of pricking, as of pin points in the skin; and 
the sweat is of a peculiar rank and disagreeable odour. 
The eruption appears sooner or’ latcr in different per- 
sons, but at no determincd period of the disease. It 
seldom er never appears upon the face; but appears 
first upon the neck and breast, afd from thence often 
spreads over the whole body. 


The eruption named mzliary, is said to be of two 


kinds; the one named the red, the other the whzte mi- 
hary. ‘The former, which in English is strictly named 
a rush, is commonly allowed to be a symptomatic af- 
fection; and as the latter is the only one that has any 
pretensions to bc considered as an idiopatlnc disease, it 
is this only that we shall more particularly describe and 
treat of under this genus. | 
What is then called the white miliary eruption, ap- 
pears at first like the red, in very small red pimples, 
for the most part distinct, but sometimes clustered to- 
gethcr. ‘heir little prominence is better distinguish- 
ed by the finger than by the eye. . 
pearance of this eruption, and, at least, on the second 
day, 2 small vesicle is visible upon the top of the pim- 
ples. At first the vesicle is whcy-coloured: but soon 
becomes white, and stands out like a little globule. 
In two or three days, these globules break, or are rub- 
bed off; and are succeeded by small crusts, which soon 
after fall off in smali scales. While one set of pimples 
takes this course. another set arises to run the same ; so 
that the disease often continues upon the skin for many 
days together. Sometimes when one crop of this erup- 
tion has disappeared, another, aftcr some interval, is 


Soon after the ap- 


eruptions frequently appear 
Jue 
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produced. 


that they have been affected with it several times in the 
course of their lives. 

This disease is said to affect both sexes, and persons 
of all ages and constitutions: but it has been observed 
at all times to aflect especially, and most frequently, 
lying-in women. 

It is often accompanied with violent symptoms, and 
lias frequently proved fatal. The symptoms, however, 
attending it are very various; but no symptom, or 
concourse of syniptoms, are steadily the same in different 
persons, so'as to give any specific character to the disease. 
When the discase is violent, the most common symptoms 
are phrenetic, comatose, and convulsive affections, which 
are also symptoms of all fevers treated by a very warm 
yerimen. 

While there is such a variety of symptoms appearing 
in this disease, it is not to be expected that any one par- 
ticular method of ¢ure can be proposed ; and, accord- 
ingly, we find in different writers different methods 
and remedics prescribed ; frequent disputes about the 
most proper; and those received and recommended by 
some, opposed and deserted by others. 

It appears, however, to Dr Cullen, very improbable, 
that this was really a new disease, when it was first 
considered as sueh. There are very clear traces of it 
in authors who wrote long before that period; and 
though there were not, we know that ancient descrip- 
‘tions were often inaccurate and imperfect, particularly 
with respect to cutaneous affections ; and we know alse 
that those affections which commonly appeared as symp 
tomatic only, were often neglected, or confounded to 
gether under a general appellation. 

_ The antecedent symptoms of anxicty, sighing, and 
pricking of the skin, which have been spoken of as pe- 
culiar to this diseasc, are, however, common to many 
others: and perhaps to all those in which sweatings are 
forced out by a warm regimen. Of the symptoms said 
to be concomitant of this eruption, there are none which 
can be affirmed to be constant and peculiar but that of 
sweating. ‘This, indecd, always precedes and accom- 
panies the eruption: and, while the mbiary eruption 
attends many diflercnt diseases, it never, however, ap-- 
péars in any of these but after sweating; and in persons 
labouring under the same diseases it does not appear, if 
in such persons sweating be avoided. It is therefore 
robablc, that the ernption is the cflect of sweating : 
and that it is the effect of a matter not before prevail- 
ing in the mass of blood, but generated under particu- 
lar circumstances in the skin itself. That it depends 
upon particular circumstances of the skin, is also pro- 
bable from its being observed that the eruption seldom 
or never appears upon the face, although it affects the 
whole of the body besides; and that it comes upon 
those places especially which are more closely covered ; 
and that it can be brought out upon particular places 
by external applications. » 
It is to be observed, that this cruptive disease dif- 
fers from the other exanthemata in many circumstan- 
ces, especially the following; that it is not contagious, 
and therefore never epidemic ; that the eruption. ap- 
pears at no determined period of the disease ; thatthe 
eruption has no determined duration ; that successive 
in the course of the same 
2 féver, 


And it has been further observed, that im Mitiaris. 
some persons there is such a disposition to this disease, —“—~y~=~4 
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mata. 


course of the same person’s life. All this renders it 
very probable, that, in the miliary fever, the morbific 
matter is not a subsisting contagion communicated to 
the blood, and thence, in consequence of fever and 
assimilation, thrown out upon the surface of the body, 
but a matter occasionally produced in the skin itself by 
sweating. 

This conclusion is further rendered probable from 
hence, that, while the miliary eruption has no symp- 
toms or concourse of symptoms peculiar to itself, it, 
upon occasions, accompanies almost every febrile dis- 
ease, whether inflammatory or putrid, if these happen 
to be attended with sweating ; and from thence it may 
he presumed, that the miliary eruption is a symptomatic 
affection only, produced in the manner we have said. 

But as this symptomatic affeetion docs not always 
accompany evcry instance of sweating, it may be pro- 
per to inquire, what arc the circumstanecs which cspe- 
cially determine this eruption to appear? And to this 
Dr Cullen gives no full and proper answer. Ele can- 
not say that there is any one circumstance which in all 
cascs gives occasion to this eruption ; nor can he say 
what different causes, in different cases, may give oc- 
casion to it. There is only one observation that can be 
made to the purpose ; and it is, that these persons, swcat- 
ing under febrile diseases, are especially lable to the 
miliary eruption, who have been previously weakencd 
by large evacuations, particularly of blood. This will 
explain why it happens to lying-in women more fre- 
quently than to any other persons ; and to confirm this 
explanation, he has observed, that the eruption has hap- 
pened to other women, though not in childbed, but who 
had been much subjected to a frequcnt and copious 
menstrnation, and to an almost constant flvor albus. 
4fe has also observed it to have happened to men in fe- 
vers, after wounds from which they had suffered a great 
loss of blood. 

Further, That this cruption is produced by a certain 
state of debility, is, he thinks, probable, from its so of- 
ten attending fevers of the putrid kind, which are al- 
ways aceompanied with great debility. It is true, that 
it also sometimes attends inflammatory diseases, when it 
cannot be accounted for in the same manner; but he 
believes it nay be observed, that it espeeially attends 
ihose inflammatory diseases in which the sweats have 
been long protracted, or frequently repeated, and 
which have thereby produced a debility, and perhaps 
a debilitating putrid diathesis. ; 

Phat, however, the miliary eruption is not necessarily 
er even generally connected with a certain state of de- 
bility, is abundantly evident from its beg cntifely 
wanting iu by much the greater number of instances 
of typhoid fever, and in a varicty of other diseases 
where every possible degree of debility occurs: And 
that it is net connected with any certain state of debi- 
lity, still farther appears, both from the cendition of 
those affected with it in different instances, which in 
point of strength is very varions; and likewise from 
the continuance of fresh erupticns with the same indi- 
vidual, although during that time in very diferent 
States with respeet to debility. It appears, thereforc, 
much more probable, that it depends on some peculiar 
state of the surface, induced by the concurring influ- 
ence of certain predisposing and occasional causes, 


It appears so clearly that this eruption is always a 
symptomatic and factitious affection, that Dr Cullen is 
persuaded it may be, in most cases, prevented merely 
by avoiding sweats. Spontaneous sweatings, in the be- 
ginning of diseases, are very rarcly critical ; and all 
sweatings not evidently critical should be prevented, 
or at least modcrated ; and the promoting them, by in- 
creasing external heat, is commonly very pernicious. 
Even critical sweats should hardly be encouraged by 
such means. If, therefore, spontaneous sweats arise, 
they are to be checked by the coolness of the chamber ; 
by the lightness and looseness of the bedclothes ; by 


_the persons laying out their arms and hands ; and by 


their taking cold drink: and in this way Dr Cullen 
thinks he has frequently prevented miliary eruptions, 
which were otherwise likely to have appeared, particu- 
larly in puerperal womcn. 

But it may happen, when these precautions have 
been neglected, or from other circumstances, that a mi- 
liary cruption does actually appear ; and the question 
will then be put, how the case is to be treated? This 
is a question of conscquence ; as there is reason to be- 
lieve that the matter here generated is often of a vi- 
rulent kind; it is often the oflspring of putrescency ; 
and, when treated by increasing the external heat of 
the body, it seems to acquire a virulence which prodn- 
ces those symptoms mentioned above, and proves cer- 
tainly fatal. 

It has been an unhappy opinion with most physi- 
cians, that eruptive diseases were ready to be hurt by 
cold ; and that it was therefore necessary to cover up 
the body very closely, and thereby increase the exter- 
nal heat. We now know that this is a mistaken opi- 
nion ; that increasing the external heat of the body is 
very generally mischievous ; and that several eruptions 
not only admit, but require the application of cold air. 
Dr Cullen is persuaded, therefore, that the practice 
which formerly prevailed in the case of miliary erup- 
tions, of covering up. the body closely, and both by 
external means and internal remedies encouraging the 
sweatings which accompany this eruption, was highly 
pernicious, and commonly fatal. He is therefore of 
opinion, that even when a miliary eruption has appcar- 
ed, in all cases in which the sweating is not manifestly 
critical, we should employ all the means of stopping 
the sweating that are mentioned above ; and he has: 
sometimes had occasion to ohserve, that cven the ad- 
nussion of cool air was safe and useful. 

This is, in general, the treatment of miliary crup- 
tions : but at the same time, the remedies suited to the 
primary diseasc are to be employed; and therefore 
when the eruption happens to accompany inflammatory 
affections, and the fulness and hardness of the pulse or 
other symptoms show an inflammatory statc present, 
the case is to be treated by blood-letting, purging, and 
other antiphlogistic remedies. 

On the other hand, when the miliary eruption at- 
tends diseases in which debility and putrescency pre- 
vail, it will be proper to avoid all cvacuations, and to 
employ tonic and antiseptic remedies, particularly the 
cinchona, cold drink, and cold air. 

The most distressing circumstance attending this af- 
fection, is the almost unsupportable sickness at sto- 
mach which frequently occurs, and which is often ob- 
served to precede fresh eruptions taking place i 

the 
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drink much at a tine. They have much uneasiness scarlatina. 
also from want of rest during the might. Jn the ——_— 


» tice. 
the course of the disease. With the view of counter- 


te e disease | 
t~ acting and alleviating this symptom, recourse is had to 


jta. 


~——wine and other cordial medicines. 


But with many 
patients nothing is found to have so much influence 
as the use of camphor, particularly when introduced 
gradually in small doses, under the form of the maistz- 
va camphorata of the London Pharmacopceia, or of the 
emulsio camphorata of that of Edinburgh. 


Genus XXXII. SCARLATINA. 


SCARLET FEVER. 


Vog. 39. Sag. 294. 


Searlatina, Sawvv. gen. 98. 


Junck. 75. 
Sp. I. The Mild Scarzer Fever. 


Scarlatina febris, Sauv. sp. 1. Sydenham, sect. vi. 


cap. 2, 


Sp. II. The Scarter Fever with Ulcerated Sore 
Throat. 


Searlatina anginosa. Withering on the Searlet Fe- 


ver. 


The mild scarlet fever is deseribed by Sydenham, 
who tells us that he can searce account it a disease ; 
and indeed nothing more seems to be necessary in the 
treatment of it than an antiphlogistic regimen, avoid- 
ing the applieation of cold air and cold drink. The 
disease, however, often rages epidemically, and is at- 
tended with very alarming symptoms, in whieh ease it 
is called scarlatina anginosa.—Vhe best deseription of 
this distemper has been published by Dr Withering in 
the year 1778. This disease made its appearance, we 
are told, at Birmingham and the neighbouring villages, 
about the middle of May 1778. It eontinued in all its 
force and frequeney to the end of October; varying, 
however, in somie of its symptoms, as the air grew eold- 
er. In the beginning of November it was rarely met 
with; but towards the middle of that month, when the 
air beeame warmer, it increased again, and in some 
measure resumed those appearances it possessed in the 
summer months, but which it had lost during the cold 
winds in October. 

It affected children more than adults; but seldom 
occurred in the former under two years of age, or in 
the latter if they had passed their fiftieth year. 

Description. With various general symptoms of 
fever, the patient at first complains of a dejection of 
spints, a slight soreness or rather stiffness in the neck, 
with a sense of straitness in the museles of the neck 
and shoulders, as if they were bound with eords. 
The second day of the fever this soreness in the throat 
increases, and the patients find a difheulty in swallow- 
ing: but the difheulty seems less occasioned hy tlie 
pain cxeited in the attempt, or by the straitness of 
the passage, than by an inability to throw the ne- 
Cessary museles into aetion. The skin fecls hot and dry, 
but not hard; and the patients experience frequent, 
small pungent pains, as if touched with the point of 
anecedle. The breath is hot and burning to the lips, 
and thirst makes them wish to drink; but the ten- 

ency to sickness, and the exertions nceessary in deglu- 
tition, are so unpleasant, that they seldom care to 


morning of the third day, the face, neck, and breast, 
appear redder than usual: in a few hours this redness 
becomes universal; and inereases to such a degree of 


intensity, that the faee, body, and limbs, resemble a 


boiled lobster in colour, and are evidently swollen. 
Upon pressure the redness vanishes, but soon returns 
again. The skin is smooth to the touch, nor is there 
the least appearance of pimples or pustules. The eyes 
and nostrils partake more or less of the general redness; 
and in proportion to the intensity of this colour in the 
eyes, the tendeney to delirium prevails. 

Things continue in nearly this state for two or 
three days longer, when the intense scarlet gradually 
abates, a brown eolour sueeceds, and the skin be- 
coming rough, peels off in small scales. The tume- 
faction subsides at the same time, and the patients gra- 
dually recover their strength and appetite. 

During the whole course of the disease, the pulse 
is quiek, small, and uneommonly feeble, the urine 
small in quantity ; the sub-maxillary glands somewhat 
enlarged and painful to the touch. The velum pen- 
dulum palati, the uvula, the tonsils, and gullet, as far 
as the eye ean reaeh, partake of the general redness 
and tumefaetion ; but although collections of thick nm- 
cus, greatly resembling the speeks or sloughs in the 
putrid sore throat, sometimes oceur, yet those are easily 
washed off; and real ulcerations of those parts were 
never observed. 

These are the most usual appearanees of this disor- 
der; but it too frequently assumes a much more fatal 
form. In some children the delirium commenees in a 
few hours after the first attack; the skin is intensely 
hot ; the searlet colour appears on the first or seeond 
day, and they die very early on the third. Others 


again, who survive this rapid termination, instead of 


reeovering, as is usual about the time the skin begins 
to gct its natural colour, fall into a kind of lingering, 
and die at last in the. eourse of six or eight weeks. 

In adults, eireular livid spots were frequently ob- 
served about the breast, knecs, and elbows ; also large 
blotehes ef red, and others of white intermixed, and 
often ehanging plaees. 


In the month of Oetober, when the air became. 


colder, the searlet colour of the skin was both less 
frequent and less permanent. Many patients had no 
appearanec of it at all; while. others, especially adults, 
had a few minute red pimples, erowned with white 
pellucid heads. The inside of the throat was con- 
siderably tumefied, its colour a dull red, sometimes 
tending to a livid. The pulse beat in general 139 
or 140 strokes in a minute; was small, but hard, 
and sometimes sufficiently so to justify the opening of 
a vein; and the blood thus taken away, in every 1n- 
stance, when eool, appeared sizy, and the whole crassa- 
mentum firm. 

Happy would it be, Dr Withenng. observes, if the 
baneful influence of this disorder terminated with the. 
febrile symptoms. But in ten or fifteen days from 
the eessation of the fever, and whcu a complete re- 
covery might be expected, another train of symptoms 
ocenrs, which at last frequently terminate fatally. 


The patients, after a few days amendment, feel a. 


something that prevents their farther approach to 


health; 
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vail, a stiffness in the limbs, an accelerated pulse, 
disturbed slecp, disrelish to food, and a Scarcity of 
urine. These symptoms, we are told, are soon suc- 
ceeded by swellings of a real dropsical nature, form- 
ing sometimes an anasarea, and on other occasions ‘an 
ascites ; and not unfrequently scarlatina has proved fa- 


tal, from supervening hydrothorax in consequence of 


the effusion of water into the chest. It is thnecessary 
to remark, that when this happéns, a fatal termina- 
tion is more sudden than from any other modification 
of dropsy. ; = | 
Dr Withering, afier examining the accounts ‘given 
of this disease by different authors, proceeds to the diag- 
nosis. It may be distinguished, he ‘observes, from the 
petechial fever, by the eruption in the latter appearing 
seldom before the fourth day, by the regularity and di- 
Stinctness of the spots, and by its principally occupying 
the neck, the back, and the loins. On the other hand, 
-in the scarlet fever, the eruption generally appears about 
the third day ; and consists either of broad blotches, or 
else one continued reduess, which spreads over the face 
and the whole body. . | 
In the fever called purpura, the pustules are pro- 
minent, keep their colour under pressure, and never 


appear early in the disease ; whereas in the scarlet fe- 


ver, the eruption appears more early, is not prominent, 
but perfectly smooth to the touch, and becomes quite 
white under pressure. 

Although the purple fever and scarlatina may be 
connected by some general cause, yet our author takes 
occasion to observe, that they cannot be mere modifi- 
cations of the same eruption: fdr examples occur, 
he says, of the same pérson being first seized with one 
of these disorders, and afterwards with the other; 
bnt he never met with an ‘instance of the same person 
having the scarlet fever twice; and he believes it to 
be as great an improbability as a repetition of the 
‘smallpox. Fists 

This disorder is particularly distinguished from the 
measles, we are told, by the want of that cough, wa- 
tery eye, and running at the nose, which are known 
to be the predominant symptoms in the early state 
of the measles, but are never known to exist in the 
scarlatina. 


From the e7ystpelas this disease is distinguishable, 


by the limited scat of the former, ‘together with its not 
being contagious. 

The cynanche maligna, however, is, according to Dr 
Withering, more difficult to distinguish from this disease 
-than any other; and yet the distinction is, he thinks, a 
matter of the greatest importance, as the method of 


-treatment, according to him, ought to be extremely 


different.—Although, in a number of circumstances, 
these two diseases bear a very great resemblance, yet, 
with a little attention, the one may in general, he thiuks, 
“be distinguished from the other. From Dr Fother- 
gill’s account of the sore throat attended with ulcers, 
our author has made out the following characteristi- 
cal circumstances of .the two diseases, contrasted to 
one another. 


Scarlatina Anginosa. 
Season.. Summer . . Au- 
tumn. - 


Angina Gangrenosa. 
Season. . Spring. . Win- 


ter, “ 


Places. High.. Dry... 


Scarlatina Anginosa. 


Air. . Hot... Dry. 


Gravelly. 
Subjects. Vigorous. Both 
sexes alike. . Robust im ° 
“most danger. ... 


Skin. 


smooth .. 


Full scarlet .... 
If ‘pimply, 


“the pimples white at’ 
the top.. Always ‘dry 


‘and hot. 


Eyes. 


watery. 

Throat. nsummer, ton- 
sils, &c. little tume- 
fied; no slough. . In 
autumn, more swelled. 
Integuments separating 
. . Sloughs white. 

Breath. Very hot, but not 
fetid. 


Voice. In summer, natural. . 
Bowels. ‘Regular ‘at the | 


accession. 
Blood. Buffy. . ‘Firm. _ 
Termination. The 34, 5th, 
8th, or 11th day. 
Nature. Inflammatory. 


Shining, equable, © 
intense redness, rarely 


Da 
ra rt, 


Angina Gangienosa, ecer.. 

Air. "Waits ; oan on 

Places. Close .. Low:. ~ 
Damp. . Marshy. . 

Subjects. Delicate .. Wo- 
men’ ‘and female chil- 
dren. Robust adults net’ 
in danger... — 

Skin. Red tinct. . pim- 
ply.’. The pimples. red- 
der than the interstices 
.  bedewed -with sweat 
towards morning. 

Eyes. Inflamed and wa- 
tery, or ‘Sunk:and dead: 


Throat. Tonsils, &c. con- 
“siderably swelled and 
ulcerated . . . Stoughs 
dark brown. 


Breath. ° Offensive to the 
patients and assistants. 

Voice. Flat and rattling. 

Bowels . . Purging at the 
accession. 

Blood... Florid. . Tender. 

Termination. No stated 
period. — 

Nature. Putrid. 


‘It is not pretended, Dr Withering remarks, that all 
the above contrasted symptoms will be met with in 
every case. It is enough, he observes, that some of 
them appear; and that if, conjoined with the consi- 
eration of the prevailing constitution, they enable us 


-to direct that mode of treatment which will most con- 


tribute to the relief of thé sick. 

But notwithstanding the attention which Dr Wi- 
thering has bestowed upon this subject, we are still 
decidedly of opinion, that the disease which he has so 
accurately described under the title of scarlatina angi- 
nosa, isin reality the same affection with the malignant 


culcerous sote throat of Huxham and Fothergill. Dur- 


ing different epidemics, this disease, like smallpox and 


measles, in different séasons, is considerably varied in 


its appearance. But still there occurs such a simila- 
rity as clearly marks the sameness of the affection. 


And indeed this; as in the case of the smallpox, 1s 


abundantly demonstrated’ by infection from one con- 
tagion giving protection against succeeding ones, al- 


though the appearances be much varied. ‘This has parti- 
‘cularly appeared at Edinburgh, where the disease has of 


late prevailed as an epidemic on five different years, Viz 
1774-75, 1782-83, 1789-90, 1797-98, and 1804-5. 
During the first of these occasions, in the, greater part 0 
patients, the sore throats were of a very gangrenous and 
malignant nature: during the second, the disease more 
commonly appeared under the form of what might be 
called szmple scarlatina: and during the other ep 
demics, the ¢ontagion was, if we may be allowed the ex-_ 
pression, of an intermediate nature. But itis farther te 
be remarked, that during every one of those epidemics, 
when several children of a family were at the same time 
ubjected 


tices 


been attended:with almost all the symptoms mentioned 
in the eolumn of scarlatina anginosa, with respect to 
skin, eyes, throat, breath, bowels, termination of the 
affections, &e. In another, would have occurred all 
the symptoms with respect to those particulars which 
hie has mentioned under the column of angzna gan- 
grenosa. While at the same time, in numberless in- 
stances, even in the, same patient, the disease at its 
commencement has shown evident marks of an inflame 
matory, and at its termination of a putrid tendency: 
And there cannot be a doubt, that both.the searlatina 
anginosa of Withering, and the eynanche maligna, as 
deseribed by Fothergill and Huxham, have oecurred in 
every season and situation, and have affected persons of 


every age and constitution not before subject to either: 


disease. 


Causes. 1. Dr Withering affirms, that the immediate 
cause of this disease is a poison of a peeuliar kind com- 
municable by contagion. 

2. That this poison first takes possession of the 
mucous membrane lining the fauees and the nose; and 
either by its action upon the secretory glands, or 
upon the mucus itself, assimilates that mucus to its 
own nature. 

_ 3. That it is from this beginning, and from this on- 


ly, that it spreads to the stomach, &c. and at length 


‘acts upon the system at large. 
_ 4. That its first action upon-the neryes:is of a seda+ 
tive or debilitating natnre. 

5. That in consequence of certain laws of the ner- 
vous system, when the debilitating effects operate upon 
the sensorium commune, a reaction takes place; and 
debilitating power. 

6. That, in consequence of this reaction of the 
nervous system, the vibratory motion of the eapillary 
hlood-vessels dépendant thereon is greatly increased ; 


that this reaction is, ceteris partbus, proportioned to the. 


an unusually large quantity of blood is aceumulated in’ 


those vessels ; the heart and large blood-vessels are de- 
prived of their customary proportion ; and hence, though 
stimulated to more frequent eentraction, the pulse must 
necessarily be feeble. f+. 


7. That as violent exertions are followed by debility, 
upon the cessation of the fever, the capillary vessels, 


_ which had acted with sueh unusual violence, are left in 


@ State of extreme debility, and are Jong in reeovering _ 
their tone ; hence it is that’so many patients afterwards - 


become dropsieal. 


Dr Withering next proceeds to the consideration of - 


the different remedies which either are at present in 


Common use, or have been recommended as proper in. 


this discase. 

Cure. Blood-letting has been recommended by aus 
thors; but such was the state of the pulse in this dis- 
order, at least during the summer months, that it was 
Rot in any instance thought advisable to take away 
blood. In some eases, indeed, where the fiery red- 
ness of the eyes seemed to demand the use of leeches, 
they were had recourse to, but never with any advan- 


e. In the harvest months, when the pulse was. 


more frm, and when suffocation seemed to be threaten- 
ed from the swelling in the fauees, bleod-letting was 
fometimes advised; but still with less advantage than 
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: thes subjected to the infection, in one the disease would have one would have. expected in almost any other situa- Scarlatina. 


tion. . 

Vomiting.}| This, Dr Withering observes, seems to 
be the remedy of nature; and he is surprised how it 
should have been omitted by several authors who have 
gone before him. Vomiting, he says,. most amply ful- 
fils the indieations arising both from a consideration of 
the eause and of the effects ; and a liberal use of the re- 
medy he holds forth as the true foundation for success- 
ful practice in searlet fever and sore throat. His com- 
mon form. of emetic is a combination of tartar emetic 
aud ipecacuanha, given in pretty smart doses ; and: 
these are to be repeated at least onee in 48 hours, and 
in the worst cases so often as twice in 24 hours. 

Purging.]. The action of. purgatives is considered 
by Dr Withering as altogether repugnant to the cura- 
tive indications in this disease: for the poisons, as for- 
merly remarked, being received into the system by the 
fauces; the operation of a purge, instead of discharging 
it, can only promote its diffusion along the alimentary 
canal; and, in fact, we are told, that when even a 
spontaneous purging supervenes in this disease, the pa- 
tients sink so amazingly fast, that it is not within the 
reach of art to support thems When, however, a con- 
siderable quantity of acrid matter passing from the 
fauces into the stomach, makes its way to the rectum, 
a considerable degree of looseness often takes place. 
And although evacuations from the: system in general by 
means of eatharties may be hurtful, yet patients often 
obtain great rehef from a free discharge of this matters. 
and by diseharging it, , purgatives -have the effect even. 
of preventing an evacuation from the system, which 
would otherwise take place. 

Sudorifies. Cordials. Aléxipharmics.] None of 
these remedies were found beneficial.. With respeet to 


_eordials, Dr Withering observes, that although they 


seem to be indieated by.the great loss of strength and. 
feeble. pulse, yet the certain consequenee of their use 
always was, aninerease of restlessness, of the delirinm, 
and of the heat. 

Dinreties.] These were found very beneficial. The 
vegetable fixed alkali is recommended as the most pro- 
per article of this kind: a dram or two may be easily 
swallowed every 24 hours, by giving a small quantity 
in eyery thing the patient drinks. Diuretics, however, 


‘have been found prineipally serviceable, by practitioners 
-in general, in those cases where the urine is observed. 


is be:seanty, and: where dropsical symptoms have taken 


piace... 


, Cinehona.] No medicine, we are told, ever had 
a fairer trial in any disease than the Peruvian bark 
had in,.this epidemic; for the feeble pulse, great pro-- 
stration of strength, with here and there a livid spot, - 
were thought *to be such undeniable evidences of a pu- 
trid tendency, that cinchona. was poured down not 
with a sparing hand. But this was only at first ; for’ 
these livid spots and the sloughs in the throat being 
found to be the eflects of inflammation instead of pu- 
trefaction, and the bark instead of diminishing, rather ' 
increasing these symptoms, it was at last entirely lajd ; 
aside hy Dr Withering in his praetice. But although - 
cinchona may not have been.successful with a particu- 
lar epidemic at a particular place ; yet from the econ- 
eurring testimony of many practitioners, it is very nid 
monly 
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there is perhaps'na remedy on which greater depend- 
ance is in general put, particularly in the advanced pe- 
riods of the disease, where the foetor is considerable. 

Upon the same principles that cinchona was pre- 
scribed, fixable air was at first likewise advised, but 
with no cvident effects cither one way or another. 
Dulcified acids were also had recourse to, but with no 
advantage. 

Opiates.} These, although recommended by some 
authors for the removal of inquictude and watchfulness, 
yet in this epidemic, instead of effecting these purposes, 
always increased the distress of the patient. 

Blisters.] In the summer appearance of the disease, 
blisters were universally detrimental ; they never failed 
to hasten the delirium; and if the case was of the 
worst kind, they too often confirmed its fatal tendency. 
But although this may have been the case during the 
epidemic which Dr Withering describes, it has by no 
means been generally observed. On the contrary, by 
the early application of blisters to the external fauces, 
both the glandular swellings and likewise the discharge 
from the mouth and fauces have been much diminish- 
ed; and practitioners have believed, not without pro- 
bable reason, that the after-affections of the throat 
were less considerable than would otherwise have been 
the case. : 

Injected gargles of contrayerva decoction, sweetened 
with oxymel of squills, &c. were found very beneficial 
in bringing always large quantities of viscid ropy stuff 
from the fauces. 

The immersion of the feet and legs in warm water, 
although it did no harm, yet did not either procute 
sleep or abate the delirium, as it frequently does in 
other kinds of fever. 

As in summer it was found difficult to keep the pa- 
tients sufficiently cool, they were ordered to lie upon 
a mattress instead of a feather-bed; a free circula- 
tion of air was kept up; and where the patients strength 
would admit of it, they were ordered frequently out 
of doors. Animal food and fermented liquors were 
denied them, and nothing allowed but tea, coffee, 
chocolate, milk and water, gruel, barley-water, and 
such articles. 

With respect to the dropsical disorder which so fre- 
quently succeeds to this complaint, it was never obser- 
ved, Dr Withering remarks, when the preceding 
symptoms had bcen properly treated. 

When called upon to patients in the dropsical state, 
he began his practice by a dose of calomel at night, 
and a purgative in the morning. When a febrile 
pulse attended the other symptoms, emetics were use- 
ful, as well as the saline draughts and other neutral 
salts. When great debility, comatose or peripneu- 
monic symptoms occurred, blisters were found very ser- 


viceable : but when dropsical symptoms were the prin- 
‘cipal cause of complaint, small. doses of rhubarb and 
calomcl were advised 3 recourse was also had to diluted 
solutions of fixed alkalies, squills, Seltzer waters, and 


other diurctics. 

When the urine flows frecly, steel and other tonics 
are recommended 3 together with gentle cxercise, high- 
seasoned food, wine, and the wearing of flannel in con- 
tact with the skin. 


Dr Withering concludes his essay with an enumera- 


x 
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tion of several cases, treated according to the principles 
above laid down. ‘The successful termination of these 
cases demonstrates the propriety of the practice which 
he has recommended ; at least for the epidemic under 
the form in which it then appeared. 

Since Dr Withering’s publication, two ether prac+ 
tices have obtained considerable celebrity in this disease, 
The one is dashing cold water on the surface of the 
body in the manner recommended by Dr Currie in 
proper fevers. It is, however, very certain that al- 
though this may obviate symptoms, and_ particularly 
diminish the heat when very urgent, yet it never pro- 
duces an artificial termination of the disease as some 
have alleged. When the contagion of scarlatina 1s in- 
troduced into a human body, never before subjected to 
the disease, it must, like smallpox and measles, run a 
certain course, and the attention of the practitioner 
must merely be employed in endeavouring to render 
that course as mild as he can, principally by obviating 
urgent symptoms. 

The other remedy lately introduced, and highly 
commended in scarlatina anginosa, is the oxygenated 
muriatic acid. This has been particularly extolled by 
Mr John Ayrey Braithwaite, surgeon at Lancaster. 
One dram of the oxygenated muriatie acid is mixed 
with eight ounces of distilled water. This quantity he 
directs to be taken hy a patient at the age of puberty 
every day. But the quantity must be regulated by the 
age and situation of the patient. This remedy also is 
very useful as obviating symptoms, particularly the aly 
fection of the throat. But with this intention we have 
often employed it with great advantage. 


Genus XXXII. URTICARIA. 


NETTLE-RASH. 


Febris urticata, Vog. 40. 
Uredo, Lin. 8. 
Purpura urticata, Junck. % §. 
Scarlatina urticata, Sawv. sp. 2. 
Erysipelatis species altera, Sydenham, sect. Ve 
cap. 6. 
Febris scarlatina, ct febris urticata, Meyserey, 
Mal. des armées, 291 et seq. 


Description. This disease has its English name of 
nettle-rash from the resemblance of its eruption to that 
made by the stinging of nettles. These little elevations 
upon the skin in the nettle-rash often appear instant- 
aneously, especially if the skin be rubbed or scratched, 
and seldom stay many hours in’ the same place, and 
sometimes not many minutes. No part of the body 8 
exempt from them; and where many of them rise to- 
gether, and continue an hour or two, the parts are 
often considerably swelled ; which particularly happens 
in the face, arms, and hands. These eruptions will 
continue to infest the skin, sometimes in one place and 
sometimes in another, for one or two hours at a time, 
two or three times every day, or perhaps for the 
greatest part of the 24 hours.—In some persons they 
last only a few days, in others many months; nay, 
sometimes the disease has lasted for ycars with very 
short intervals. 

But though the eruption of the urticaria resembles, 
as already observed, that produced by the stinging of 

nettles, 
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nettles, it is somctimes accompanied with long weals, 
as if the part had been struck with’a whip. What- 
ever be the shape of these emincnces, they always ap- 
pear solid, without having any cavity or livad con- 
taining cither water or any other liquor: and this 
affords an easy mark whereby this disease may be di- 
stinguished from the itch. Por it often happens, that 
the insufferable itching with which this eruption is at- 


tended, provokes the patient to scratch the parts so 


violently, that a smal] part of the cuticle on the top of 
these little tumours is rubbed off; a little scab suecceds , 
and, when the sweiling is gone down, there is left an 
appearanec hardly to be distinguished from the itch, 
but by the circumstance just now mentioned. The 
nettle-rash also further differs from the itch, in not 
being infectious. 

Causes, &c. Dr Heberden is inclined to ascribe 
this distemper to some mechanical cause outwardly ap- 
plied to the skin. Iie observes, that most people suf- 
fer in a similar manner fron the real stinging of nettles. 
Cowhage, or, as it is corruptly called, covw-ztch, a 
sort of phaseolus, or French bean, the pod of which 
is covered over with a kind of down or hair, and the 
eflect of which upon the skin is much the same as that 
of nettles; and almost any hairs eut equally short, and 
sprinkled upon the skin, whenever they happen:to stick 
in it, will make the part iteh or smart in such a man- 
ner as to give great uneasiness 5 it is alsa a considerable 
time before the skin can be cleared of the finer ones, 
when once they are strewed upon it. 

Reaumur, in the fourth memoir of his Fhistory of 
Insects, describes a species of caterpillars to which be- 


long a sort of hairs almost invisible to the naked eye, 


which are easily detached, and frequently float in the 
air round their nest, though it have not been at all 
disturbed. "Vhe touch of these hairs has a similar effect 
with the cow-itch ; that is, they occasion intolerable 
itchings with little bumps and redness, arismg some- 
times to a slight inflammation. ‘These he found would 
continue four or five days, if the animal or the nest 


tad been much handled; and though they had not 


heen touched at all, yet hy only walking near their 
nests, the same effects would be brought on, but for a 
shorter time. ‘These hairs affect the skin in this man- 
ner by sticking in it, as he eould perceive with a glass of 
a great magnifying power ; for with one of a smal] power 
they were not visible. ‘The uneasy sensations caused by 
these smal] wounds, not only, as he says, last several 
days, hut move from one part of the body to another 3 so 
that they will cease upon one wrist, and immediately 
begin on the other ; from the wrist they will go to the 
fingers or the face, or even to the parts of the body 
which are covered. He supposes, that the motions of 
the body, when much of this fine down lies near or upon 
the skin, may drive it from one part to another, or 
change what was lying there inoflensively to a situation 
fit to make it penctrate into the skin. Neither cold 
water, nor oil, nor spirit of wine, with which the 
parts affected were bathed, had any effcet in removing 
the itching. He thinks the most efficacious remedy 
Which he tried for this complaint was, to rub the parts 
strongly with parsley, which instantly lessened the sen- 
sations, and after two or three hours, entirely freed the 
patient from them. It is also well known that many 
Rpecies of eaterpillars, by only walking over the hands, 
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will produce something like this effect on the parts Urticaria. 
Which they touch; and undoubtedly from the same ~——~ 


cause, 

Dr Heberden asks, Is it impossible that the nettle- 
rash shonld arise from the same causes, or from others 
similar, which we miss by looking too deeply for 
them in the blood and humours ? Such, says, he, may 
have been its origin in some instanees, where it has 
lasted only a few days; but where this affeetion has 
contmued for some years, in persons who change their 
linen every day, and who bathe frequently all thie 
time, it can hardly be ascribed. to such an external 
cause. He has observed it frequently to arise from 
cantharides: but though it has continued many weeks 
after the removal of the blister, yet it might be sn- 
spected that this arose from the fine spiculee of the 
eantharides sticking all this time about the skin ; it 
being customary to strew much of the dry powder of 
the eantharides over the blister-plaster, whence it may 
readily be carried to other parts.of the body. But it 
1s certain that similar cfleets will sometimes follow the 
internal use of wild valerian root, or the eating of fish 
not suffieiently dressed; muscles, shrimps, and even 
honey, and the kernels of fruits, will also sometimes 
produce symptoms of a similar kind. But whatever 
be its cause, Dr Heberden never saw any reason ta 
suppose that the nettle-rash had in any way vitiated 
the humours to such a degree as to require the usc of 
internal remedies; and if the itching could be cer- 
tainly and expeditiously allayed, there would be no 
ovcasion for any farther cure. He concludes this 
lustory of the disorder with a case communicated 
to him by Dr Monscy, physieian of Chelsea College, 
and in which the disease appeared with uncommon vio- 
lence. 

W. A. aged near 30, of a thin spare habit, was 
seized with a disorder attended with symptoms of a 
very uncommon kind. Whenever he went into the 
air, if the sun shined bright, he was seized with 2 
tiekling of his flesh on those parts exposed to the sun: 
this tickling, by his continuing in the air, inercased to 
a violent itching, attended with great heat and pain: 
the skin would then be almost as red as vermilion, and 
thieken like leather 5 and this remained till he went out 
of the open air, and then ahated in about 15 or 20 ini- 
nutcs. This happened only when the sun was above 
the horizon; at other times he was what he called 
quite well.— But it was not owing to the heat ef the 
sun; for the sun in winter affected him full as mneh, 
if not more, and the heat of the fire had no such ef- 
feet. ‘Thus he was confined to the house for 10 years. 
He tried several hospitals, and had advices from many 
physicians, without the least abatement of his eom- 
plaints, At last it was agreed by a consultation of 
physicians, that he should try dipping in salt water; 
which he did at Yarmouth for 13 wecks, without any 
visible amendment. One hot day, having pulled off 
his clothes and gone into the sea in the middle of the 
day, the heat diffused itself so violently all aver his 
hody, that, by the time he had put on his clothes, 
his eyesight began to fail, and he was compelled to he 
down upon the ground to save himself from falling. The 
moment he lay down, tho faintness went off; upon this 
he got up again; but had no sooner arisen, than he 
found himself in the former condition; he thérefore lay 
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Having arrived at Aberdeen, he was quartered in a pom 
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Exanthe- down again, and immediately recovered. He continued 


mata. 


alternately getting up and lying down, till the disorder 


eye began to be exhausted, wiich was in about half an 


pd 


hour; and he was frequently obliged to have recourse 
to the same cxpedient. 

Having at last accidentally met with Dr Monsey, 
this physician questioned him concerning the cause of 
the disorder; but nothing could be guessed at, ex- 
cepting that the patient had owned he had one winter 
lived entirely upon bullock’s liver and portcr, from 
inability to purchase better victuals. A comrade lived 
with him at that time, on the same provisions; and 
he also was affected in a similar manner, though in a 
Iess degrec, and had recovered. ‘The patient was then 
first put upon a course of Dover’s sweating powder 
without any effect, and afterwards tried a course of ni- 
trous oncs with the same bad suecess. At last Dr 
Monscy determined to try the effect of mercury, which 
happily proved cflectual in removing this obstinate and 
uncommon distemper. The patient began with taking 
five grains of calomel for three nights running, and a 
cathartic next morning. In this course he went on for 
near a fortnight, at the end of which he found him- 
self very sensibly relieved. This encouraged him to go 
on rather too boldly, by which means a slight saliva- 
tion cnsued ; however, that went off soon, and in about 
six weeks he was quite well.—Some time after, he was 
threatencd with a return of his disorder ; but this was 
effectually relieved by a dose of calomel, which he had 
afterwards occasion to repeat for the samc reason, and 
with the same success 3 but at last the disordcr seemed 
to be radically cured, by his having no further symp- 
toms of a relapse. 


Genus XXATV. PEMPHIGUS, 


Pemphigus, Sazv. gen. 93. Sag. 291. 
Morta, Len. 1. 
Febris bullosa, Vog. 41. 
Pempligus major, Save. sp. 1. 
Exanthemata serosa, C. Prson. Obs. 1 50. 
Febris pemphygodes, Ephem. Germ. D.I. A, viii. 
Obs. 56. 
Pemphigus castrensis, Sav. sp. 2. 
Febres syneches, cum vesiculis per pectus et col- 
lum sparsis, Morton. App. ad Exerc. II. 
Pemphigus Helveticus, Sawv. sp. 3. Langhans ‘in 
Act. Helvet. vol. i. p. 260. et in Beschreibung 
des Sicmenthals, Zurich 17 53. 


‘This is a very rare disease, insomuch that Dr Cul- 
len declares he never saw it. Hc declines taking the 
descriptions of foreign physicians: we shall therefore 
content ourselves with giving an instance of this ve 
uncommon distemper, as it was observed in the Infir- 
mary at Aberdeen, and was treated by the late Dr 
David Stuart, then physician to that hospital, who 
seon after published an account of it in the Edinburch 
Medical Commentaries. A. private soldier of the 73d 
regiment, aged eighteen years, formerly a pedlar, and 
naturally of a healthy. constitution, was received into 
the hospital at Abcrdcen on the 25th of April. About 
twenty days before that, he had been seized with the 
measles when in the country; and, in marching to 
town, on the second day of their, eruption, he was ex- 
posed ta cold; upon which they suddenly disappeared, 


damp, ill-aired, under-gronnd apartment. He then 
complained of sickness at stomach, great oppression 
about the przecordia, headach, Jassitude, and weari- 
ness, on the least exertion ; with stiffness and rigidity 
of his knees and other joints. The surgcon of the re- 
giment visited him: lhe was purged, but with little 
benefit. About ten days beforc, he observed on the 
inside of his thighs a number of very small, distinct, 
red spots, a little elevated above the surface of the 
skin, and much resembling the first appearance of small- 
pox. This eruption gradually spread itself over his 
whole body, and the pustulcs continued every day to in- 
crease in size. 

Upon being received into the hospital, he complain- 
ed of headach, sickness at stomach, oppression about 
the prcordia, thirst, sore throat, with difficulty of 
swallowing ; his tongue was foul, his skin felt hot and 
feverish ; pulse from 110 to 120, rather depressed; 
belly costive ; eyes dull and languid, but without deli: 
rium. ‘The whole snrfacc of his skin was interspersed 
with vesicles, or phlyctenz, of the size of an erdinary 
walnut ; many of them were larger, especially on the 
arms and breast. In the interstices, between the vesi- 
cles, the appearance of the skin was natural, nor was 
there any redness round their base ; the distance from 
one to another was from half an inch to a hand- 
breadth or more. In some places two or three were 
joined together, like the pustules in the confluent small- 
pox. A few vesicles had burst of themselves, and form- 
ed a whitish scab or crust. These were chiefly on the 
neck and face; others showed a tolerably laudable pus. 
However, by far the greatest number werc perfectly 
entire, turgid, and of a bluish colour. Upon opening 
them, it was evident that the cuticle elevated above 
the cutis, and distended with a thin, yellowish, semi- 
pellucid sernm, formed this appearance. Nor was the 
surface of the cutis ulcerated or livid; but of a red 
florid colour, as when the cuticle is separated by a 
blister, or superficial burning. No other person la- 
bonred under a similar disease, eithcr in the part of the 
country from which he came, or when he resided jn 
Aberdeen. 

This case was treated in the following manner. The 
Jargest of the vesicles were snipped, and dressed with 
unguent. é lap. calaminart. In the evening he was vo- 
mited with a solution of tartar emetic, given in small 
quantities and at intervals. This also procured two 
loose stools. And he was ordered for drink, water- 
gruel acidulated with lemon juice. 

“‘ April 16. He still complained of sickness, some 
oppression about Ins breast, and sore throat ; he had 
slept little during the night ; his tongue was foul and. 
blackish ; his skin, however, was not so hot as the pre- 
ceding day ; his urine was high-coloured, but had the 
appearance ofseparation ; his pulse go, and soft ; most 
of the sores on the trunk of the body looked clean. 
Others, particularly where the vesicles were confluent, 
seemed beginning to ulcerate, and to have a blnish sub- 
livid appearance. They were dressed afresh with ce- 
rate, and he was ordercd the following medicines : 


Ro Decoct. Cort. Peruvian, 3vj. Vini rubr. Lusitan. 
3uj. M. Efnjus mixturz capiat 3%. tertia qua- 
que hora, 


‘6 Tis 


, 


* itpe- 
ta. 
4——~him, some vincgar was placed in a bason before the 


Tis aeidulated drink was continued ; and on ac- 
count of the very offensive smell on approaching near 


bed, and sprinkled on the floor; and the room was 
kept properly aired. | 

«“ April 17. His sores looked tolerably clean, un- 
less on his arms and thighs ; wherc they were livid, a 
little ulcerated, and discharged a bloody ichor. 

s¢ His headach, sickness, &c. were almost gone; his 
tongue was rather cleaner; pulsc 68, and soft. As 
the decoction of the bark sat casily on his stomach, the 
following prescription was ordered : 


R, Pulv. subtiliss. Cort. Perv. 5. Vini rnbri Lu- 
sitan. Aque fontan. 4a 3ss. M. ft. Haust. tertia 
quaque hora repetend. 


The acidulated drink was continucd, and fresh dressings 
applied to the sorcs. | 

“ April 18. The little ulcers in his arms and thighs 
still discharged a bloody ichor, and looked ill; his other 
complaints were better ; pulse 82. The bark had not 
nauseated him, and it was continued as well as his for- 
mer drink. 

“ April 19. His sores looked much cleaner and 
better ; the fever was gone, his pulse natural, and he 
had no complaint but weakness and a troublesome 
itching of the skin: The Peruvian bark, &c. were 
continued. 

«April 20. Some of the ulcers still poured forth a 
bloody ichor; most of them, however, looked well, 
and had begun to heal—fever gonc—medicines conti- 
pued. 

“From the 21st of April, he went on gaining 
strength, and his sores appeared to heal fast; he was 
desired to take only four doses cvery day ; and by the 
2th his sores, &c. were totally dricd up—he had no 
complaint, and was dismissed cured.” 

Since the publication of this case of pemphigus by 
Dr Stuart, observations on this disease have been pu- 
bhshed by Dr Stephen Dickson of Dublin, in the Trans- 
actions of the Royal Irish Academy. In thicse obser- 
vations, an account is given of six different cases which 
Dr Dickson has had an opporturity of seeing. Judging 
from these, Dr Dickson thinks that Dr Cullen’s defini- 
tion of this disease requires correction; and that it 
ought to be defined, “a fever accompanied with the 
successive cruption, from diffcrent parts of the body, 
internal as well as external, of vesicles about the size of 
an almond, which become turgid with a faintly ycllow- 
ish scrum, and in threc or four days subside.” 

Fyom the cases which have fallen under Dr Dick- 
son’s observation, he concludes, that the disease varies 
considerably as to its mildness or malignity. In three 
vf the cases which he has seen, the symptoms were ex- 
tremely mild, but in the other three strong symptoms of 
putrescency were manifested, and the life of the paticnt 
was in great danger. With respect to the method of 
cure, he is of opinion, that the general symptoms of 
Weakness, and tendency to putrefaction, obviously point 
vut the proper treatment. Nourishment must be supplied, 
and the Peruvian bark and wine carefully administered ; 
and when vesicles appear on internal parts, irritation 
must be guarded against by opiates, demulcents, and 
gentle laxatives. 

Some additional observations on the subject of pem- 
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phigus have lately been published in the London Me- Aphtha. 


dical Journal by Mr Thomas Christie. 
which Mur Christie describes, he is disposed to agrec 
with Mr Dickson in thinking that sometimes at least 
pemphigus is not contagious. He remarks, however, 
that the pemphigus described by some foreign writers 
was extremely infectious ; which he thinks may lead 
to a division of the disease into two species, the pem- 
phigus simplex and complicatus: both of which, but 
especially the last, secm to vary much with respect to 
mildness and malignity. 


Genus XXXV. APHTHA. 
The TxrusuH. 


Aphtha, Sawv. gen. 100. Lin. 9. Sag. 298. 
Boerh. 978. Hoffin. VI. 478. Junck. 137. 
Febris aphthosa, Vog. 44. 
The only idiopathic species is the thrush to which 
infants are subject; (Aphtha lactucimen, Sawv. sp. I.) 


The aphthz are whitish or ash-coloured pustules, in- 
vading the uvula, fauces, palate, tonsils, inside of the 
cheeks, gums, tongue, and lips. ‘They for the most 
part begin at the uvula, sending forth a glutinous mu- 
cus, and the pustules covering all or the greatest 
number of the parts above mentioned, with a thick 
whitish crust adhering most tenaciously. ‘This crust 
does not induce an eschar on the parts on which it 
lies by cating into them, but comes off in whole pieces 
after the pustules have arrived at maturity. This will 
often happen in a short time, so that the throat and 
internal parts of the mouth are frequently observed to 
be clean, whieh a few hours before were wholly cover- 
cd with white crusts. Neither «is this disease confined 
to the throat and fauces, but is said to aflect the oeso- 
phagus, stomach, and all parts of the alimentary canal. 
Of this indeed there is no other proof, than that, after 
a great difficulty of swallowing, there is sometimes an 
immense quantity of aphths evacuated hy stool and 
vomiting, such as the mouth could not be thought ca- 
pable of containing. 

Cuuses, &c. The aphthous fever seems to be pro- 
duced by cold and moisture, as it is found only in the 
northern countries, and especially in marshy places ; 
and in them the aphthze often appear without any fever 
at all. 

Prognosis. There is no symptom by which the 
coming out of aphthz can be foretold, though they are 
common in many fevers; but they themsclves are in 
gencral a bad symptom, and always signify a very te- 
dious disorder: the danger denoted by them 1s in pro- 
portion to the difficulty of deglutition ; and a diar- 
rheea accompanying them is hkewise bad. This in- 
deed generally carrics off old people when they be- 
come affected with aphthe. The dark-coloured aph- 
thee also are much morc dangerous than such as are of 
a brown or ash colour; but it is a good sign when the 
appetite returns, and the dark-coloured ones are suc- 
ceeded by others of a whiter colour. Neither are those 
which are unaccompanied with fever so dangerous as 
the other kind. 

Cure. As the aphthe are scldom a primary disease, 
we must ‘gencrally cndeavour to remove thie disorder 
upon which they depend, after which they will fall 
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Hemor- off; but in the mean time we are not to negleet appli- 
rhagia. eations to the aphthz themselves, such as detergent and 


2 


ta 


softening gargles made of the deeoction of figs, with the 
addition of honey of roses, a little vinegar, and some 
tineture of myrrh. 


OrvDER IV. HAEMORRIIAGLZ. 
FT #®#MORRHAGES. 


Hemorrhagie, Vog. Class. If. Ord. I. Hoffm. I. 
194. Junek. 5. 

Sanguifluxus, Sawv. Class TX. Ord. I. Sag. Class V. 
Ord. I. 


Genus XXXVI. EPISTAXIS. 
BieEepine at the Nose. 


Hemorrhagia, Sauv. gen. 239. Lin. 173. Sag. gene 
174. 

Hemorrhagia narium, Hoffm. TI. 196. Junek. 6. 

Heemorrhagia plethoriea, Sawv. sp. 22. Tloffin. II. 
198. 


The other species enumerated by authors are all 
symptomatie. 


Description. The milder species of this hemorrhage 
comes on more frequently in summer than in winter, 
and for the most part without giving any warning, or 
being attended with any inconvenienee; but the less 
benign kind is preeeded by several remarkable symp- 
toms. These are, congestions of the blood sometimes 
in one part, and sometimes in another, and which are 
often very troublesome in the sides of the head: there 
is a redness of the cheeks; an inflation of the face, 
and of the vessels of the neck and temples 5 a tznnitus 
aurium ; a heavy pain of the eyes, with a prominence, 
dryness, and sparks; there is a vertiginous affection of 
the head, with an itching of the nostrils, and a sense of 
weight, especially about the root of the nose. In some 
the sleep is disturbed with dreams about blood, fire, &e. 
requently the belly is eostive, there is a diminution of 
the quantity of urine, a suppression of sweat, eoldness 
of the lower extremities, and tension of the hypoehon- 
dria, espeeially the right one. . 

Causes, &e. This hemorrhage may oecur at any 
time of life; but most commonly happens to young 
persons, owing to the peculiar state of the system at 
that time. Sometimes, however, it happens after the 
axun and during the state of manhood, at which time 
it is to be imputed to a plethoric state of the system 5 tO 
a determination of the blood, by habit, to the vessels of 
the nose; or to the particular weakness of these ves- 
sels. 

In all these eases the disease may be considered as an 
arterial hemorrhage, and depending upon an arterial 
plethora; but it sometimes occurs in the decline of 
life, and may then be considered as the sign of a ve- 
nous plethora in the vessels of the head. It often hap- 
pens at any period of life in certain febrile diseases, 
which are altogether or partly of an inflammatory na- 
ture, and which show a particular determination of the 
blood to the vessels of the head. As by this evaeua- 
tion, other diseases are often removed, it may on these 


tient; and the econsequenees which result from the 


oceasions be deemed truly erztical. It happens to per- Fp: 
sons of every constitution and temperament; but most 
frequently to the plethoric and sanguine, and more com- 
monly to men than women. 

Prognosis. In young people, the bleeding at the 
nose may he considered as a slight disease, and scaree 
worth notice. But, even in young persons, when it re- 
curs frequently and in great quantity, it is alarm. 
ing and is to be considered as a mark of an arterial 
plethora, which in the decline of life may give the 
blood a determination to parts from which the hzemor- 
rhage would be more dangerous ; and this will require 
more particular attention, as the marks of plethora and 
congestion preeeding the hemorrhage are more consi- 
derable, and as the flowing of the bloed is attended 
with a more considerable degree of febrile disorder, 
These consequences are more especially to he dreaded, 
when the epistaxis happens to persons after their anen, 
returning frequently and violently. Even in the de- 
cline of life, however, it may be considered as in itself 
very salutary; but at the same time it is a mark ofa 
dangerous state of the system, 7. ¢. of a strong tend- 
ency to venous plethora in the head, and it has ac- 
cordingly been often followed by apoplexy, palsy, &« 
When it happens in febrile diseases, and is in pretty 
large quantity, it may generally be considered as criti- 
cal and salutary ; but it is very apt to be too profuse, 
and thus becomes dangerous. Jt sometimes occurs du- 
ring the eruptive fever of some exanthemata, and is in 
such cases sometimes salutary 3 but if these exanthema- 
ta be aeecompanied with any putrid disposition, this he- 
morrhage, as well as artifieial bloodlettings, may have 
a very bad tendeney. 

Cure. ‘The treatment in cases of epistaxis may be 
referred to two heads. ist, The treatment during the 
time of the discharge ; and, 2dly, ‘The treatment after 
the discharge is stopt, with the view of preventing the 
return of it. During the former of these periods, it 
is necessary in the first place to consider whether the 
discharge should be left to its natural course, or stop- 
ped by artificial means. In determining this question, 
regard must be paid to the quantity of the discharge 5 
the appearance of the blood; the constitution with 
which epistaxis oeeurs; the former habit of the pa- 


discharge. When, from due consideration of these cir- 
eunstances, there is reason to fear that further eva- 
euation would be attended with bad consequences, 
though this disease has been generally thought very 
slight, it should seldom be left to the conduct of na- 
ture ; and im all eases it should be moderated by keep- 
ing the patient iu cool air, by giving cold drink, by 
keeping the body and head creet, by avoiding any 
blowing of the nose, speaking, or other irritation; and 
if the blood has flowed for some time without showing 
any tendency to stop, we are to attempt the suppres- 
sion of the hamorrhage, by pressing the nostril frem 
which the blood flows, washing the face with cold wa- 
ter, or applying this to some other parts of the body. 
These measures Dr Cullen judges to be proper even on 
the first attacks, and even in young persons where the dis- 
ease is in the least hazardous: but they will still be more 
requisite if the disdase frequently reeurs without any 
external violence; if the returns happen to persons not 
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disposed te a plethoric habit; and more particularly if 
no signs of plethora appear in the symptoms preceding 
the discharge. 

When the bleeding is so profuse that the pulsc be- 
comes weak and tlic face pale, every means must be 
wsed to pnt a stop to it, and that whether the patient 
be young or old. Besides those methods above men- 
tioned, we must use astringents both internal and ex- 
ternal; but the latter arc the most powerful, and the 
choice of these may be left to the surgeon. The in- 
ternal astringents are either vegetable or fossil ; but 
the vegetable astringents are seldom powerful in the 
cure of any hemorrhages except those of the alimen- 
tary canal. The fossil astringents are more active, but 
differ considerably im strength from one another.— 
The ehalybeates appear to have little strength: the 
preparations of lead are more powerful; but eannot be 
employed, on account of their pernieious qualities, un- 
Jess in cases of the utmost danger. ‘The tzactura satur- 
nina, or antiphthisica, is a medieinc of very little effi- 
eacy, either from the small quantity of lead it contains, 
or from the particular state in whieh itis. The safest 
and at the sanie time the most powerful astringent, 
seenis to be alum. 

For suppressing this and other hemorrhages, many 
superstitious remedics and eharms have been used, and 
sail to have been employed with snecess. ‘This has 
probably been owing to the mistake of the by-standers, 
who have supposed that the spontaneous cessation of 
the hemorrhage was owing to their remedy. At the 
same time Dr Cullen is of opinion, that sueh remedics 
have sometimes been useful, by impressing the mind 
with horror or dread. Opiates have sometimes proved 
successful in removing hemorrhages; and when the 
fulness and inflammatory diathiesis of the system have 
been previously taken off by bleeding, they may, in Dr 
Cullen’s opinion, be used with safety and advantage. 


Ligatures have becn apphed upon the limbs, for retard- 


ing the return of the venous blood from the extremi- 
ties; but their use seems to be ambiguous. In the ease 
of profuse haemorrhages, no care is to be taken to pre- 
vent the patient from fainting, as this 1s often the most 
certain means of stopping them. 


Genus XXXVII. HAEMOPTYSIS. 
SprrtTine of Bioop. 


Heemeptysis, Suav. gen. 240. Lin. 179. Vog. 84. 
Sag. gen.175. Junck. &. 
Heamoptoé, Boerh. 1198. 


Sanguinis fluxus ex pnimonibus, Lfoffm. II. 202. 
Sp. I. Hauorrysis from Plethora. 
Sp. Ii. Hamoprrysis from External Violence. 


Heemoptysis aceidentalis, Saaz. sp. I. 
Heemoptysis habitualis, Save. sp. 2. 
Heemoptysis traumatica, Save. sp. 12. 
Sp. LIL. Flamorrysis with PAthiszs. 
Heemoptysis phthisica, Sawzv. sp. 9. 
He«emoptysis ex tuberculo pulmonum, Sav. sp. 10. 
Sp. [V. Lhe Calculous Hamorrysis. 


Heemoptysis calculosa, Saue. sp. 14 


i 


from the lungs. 


MEDICINE. 


Sp. V. The Ficarmus FLeuoprysis. 


Heemoptysis catamenialis, Sawv. sp. 4. 
Heemoptysis periodica, Sazv. sp. 5. 


Description. 'Vhis hemorrhage eommenly begins with 
a sense of weiglit and anxicty m the chest, some unea- 
siness in breathing, pain of the breast or other parts ct 
tlie thorax, and some sense of heat under the sternum : 
and very often it is preeeded by a saltish taste in the 
mouth. Immediately before the appearanee of blood, 
a degree of irritation is felt at the top of the laryny. 
The person attempts to relieve this by hawking, which 
brings up a little florid and somewhat frothy blood. 
The irritation returns 5 and in the same manner blood 
of a similar kind is: brought up, with some noise in the 
windpipe, as of air passing through a fluid. Sonie- 
times, however, at the very first, the blood comes up 
with conghing, or at least somewhat of coughing, and 
accompanics the hawking above mentioned. 

The blood ts often at first in very small quantity, and 
soon disappears ; but in other eases, especially when it 
frequently recurs, it is in greater quantity, and often 
continues to appear at times for several days together. 
It is sometimes profuse, but rarely in such qnantity as 
either by its exeess or by a sudden suflocation to prove 
immediately mortal. 

It is not always easy to discover whether the blood 
evacuated by the mouth proeeeds from the internal 
surface of the mouth itself, from the fauces or adjom- 
ing cavities of the nose, from the stomaeh, or from the 
lungs. [t is, however, very necessary to distinguish 
these different cases; and for this Dr Cullen offers the 
following eonsiderations. 

1. When the blood proceeds from some part of the 
internal surface of the mouth, it comes out without 
any hawking or coughing; and generally, upon in- 
spection, the cause is evident. 

2. When blood proceeds froni the fanccs, or adjoin- 
ing cavities of the nose, it may be bronght out by haw- 
king, and sometimes by conghing. 
may be a doubt concerning its real sourec, and the pa- 
tient may be allowed to please himself with the thoughts 
that the blood does not come from the lungs. But the 
physieian must remember that the lungs are much more 
frequently the souree of a hemorrhage than the fauccs. 
The latter seldom happens bnt to persons who have be- 
fure been liahle to a hemorrhage from the nose, or to 
some cvident cause of erosion; and in most cases, by 
looking into the fauces, the distillation of the blood 
from thence will be perceived. 

3. When blood proceeds from the lungs, the man- 
ner in which it is brought up will commonly show from 
whence it eomes; but, independent of that, it may 
also be known from the causes of haemoptysis from 
the lungs, to be afterwards mentioned, having pre- 
ceded. : 

4. When vomiting accompanics the throwing out 
of blood from the mouth, we may generally know the 
source from whenee it proceeds, by cousidering that 
blood does not procced so frequently from the stomach 
as from the lungs: that blood proceeding from the 
stomach commonly appears in greater quantity than 
‘The pulmonary blood also is usually 
of a florid colour, and mixed with a little frothy 
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Hemor- mucus only; but the blood from the stomach is of a 


darker colour, more grumous, and mixed with the 
other contents of the stomach. The coughing or 
vomiting, as the one or the other happens first to 
arise, may sometimes point out the source of the blood ; 
and this has also its pecuhar antecedent signs and 
causes. 

Causes, &c. A heemoptysis_may be produced at any 
time of life by extcrnal violence; and, in adult per- 
sons, while the arterial plethora prevails in the system, 
i. e. from the age of 16 to 35, a hemoptysis may at 
any time be produced merely by a plethoric state of 
the lungs. More frequently, however, it arises from 
a faulty proportion between the capacity of the lungs 
and that of the rest of the body. ‘Thus it is often an 


hereditary disease, which implies a peculiar and faulty 


conformation. 

This disease especially happens to persons, who dis- 
cover the smaller capacity of their lungs by the nar- 
rowness of their chest, and by the prominence of their 
shoulders ; which last is a mark of their having been 
long liable to a difficulty of respiration. In such cases, 
too, the disease very frequently bappens to persons of 
2 sanguine temperament, in whom particularly the ar- 
terial plethora prevails. It happens also to persons of a 
slender delicate make, of which a long neck is a mark ; 
to persons of much sensibility and irritability, and there- 
fore of quick parts; to persons who have formerly been 
liable to hemorrhages from the nose: to those who 
have suffered a suppression of any usual hemorrhage, 
the most frequent instance of which is in females who 
have suffered a suppression of their menstrual flux ; and, 
lastly, to persons who have suffered the amputation of 
a limb. 

All this constitutes the predisponent cause of he- 


imoptysis; and the disease may happen merely from 


the predisponent cause arising to a considerable height. 
But in those who are already predisposed, it is often 
brought on by the concurrence of various occasional 
and exciting causes. One of these, and perhaps a fre- 
quent one, is external heat ; which, even when in no 
great degree, brings on the disease in spring, and the 
beginning of summer, while the heat rarcfies the blood 
more than it relaxes the solids, which had before been 
contracted by the cold of winter. Another exciting 
cause is a sudden diminution of the weight of the at- 
mosphere, especially when concurring with any effort 
in bodily exercise. ‘The effort alone, may often be the 
exciting cause in those who are already predisposed ; and 
more particularly any violent exercise of respiration. In 
the predisposed, also, the disease may be occasioned by 
any degree of external violence. | 

Prognosis. Heemoptysis may sometimes be no morc 
dangerous than a hemorrhage from the nose; as when 
it happens to females, in consequence of a suppression 
of their menses; when, without any marks of predis- 
position, it arises from external violence ; or, from 
whatever cause it may procecd, when it leaves no congh, 
dyspnoea, or other affection of the lungs, behind it. 
But, even in these cases, a danger may arise from too 
Jarge a wound being made in the vessels of the lungs, 
from any quantity of red blood being led to stagnate in 
the cavity of the bronchiee, and particularly from any 
determination of the blood being made into the vessels 


z 


of the lungs, which by renewing the ‘hemorrhage may 
have these consequences. 

Cure. In the treatment of this disease, with a view 
of stopping the discharge, it is first necessary to have 
recourse to those measures which tend to diminish the 
unpetus by which the blood is expelled. This is to 
be eflected by a removal of plethora when it exists; by 
diminishing the general impetus of circulation ; by di- 
minishing local increased action when it takes place in 
the vessels of the lungs; and by producing a determi- 
nation of blood to other parts of the system remote 
from the lungs. But besides practices diminisbing 
impetus, it is often also necessary to employ such as 
augment the resistance to the passage-of blood through 
the ruptured vessels of the lungs. With these views 
a variety of practices may be employed, particularly 
blood-letting, refrigerants, sedatives, astringents, and 
the like. 

On this subject Dr Cullen differs from those who 
prescribe chalybeates and cinchona in the cure of he- 
moptysis. Both of these, he observes, contribute to 
increase the phlogistic diathesis then prevailing in the 
system, and the hemoptysis from predisposition is al- 
ways accompanied with such a diathesis. Instead of 
these, therefore, he recommends blood-letting in great: 
er or smaller quantity, and more or less frequently re- 
peated as the symptoms shall direct. At the same 
time cooling purgatives are to be employed, and every 
part of the antiphlogistic regimen is to be strictly 
enjoined. In the London Medical Observations, the 
use of nitre is greatly recommended by Dr Dickson, to 
whom its efficacy was made known by Dr Letherland, 
physician to St Thomas’s Hospital. The most commo- 
dious method of exhibiting it he found was in an elec- 
tuary. Four ounces of conserve of roses were made in- 
to an clectuary with half an ounce of nitre; of which 
the bulk of a large nutmeg was directed to be given, 
four, six, or eight times a day, according to the urgency 
of the case. The good effects of this, he tells us, have 
often astonished him : and when given early in the dis- 
ease, he says he can depend as much upon it for the 
cure of an hemoptysis, as on cinchona for the cure of 
an intermittent. He agrees with Dr Cullen, however, 
that in those cases where there is ‘any hardness in the 
pulse, and which almost always happens, there is a ne- 
cessity for venesection. A cool regimen, and quiet of 
body and mind, are certainly useful ; but Dr Cullen 


observes that some kinds of gestation, such as sailing, 


and travelling in an easy carriage on smooth roads, have 
often proved a remedy. When the cough is very trou- 
blcesome, it is absolutely necessary to exhibit frequently 
a small dose of an opiate. Dr Dickson also informs us, 
that the nitre joined with spermaceti, or pulv. ¢ traga- 
canth. comp. has produced equally good effects with the 
clectuary above mentioned ; in the composition of whicl1 
he at first considered the conserve only as a vehicle for 
the nitre, though he means not to insinuate that the 
former 1s totally destitute of efficacy. | 
When this hemorrhage has resisted other modes of 
cure, and there is reason to apprehend, even from the 
mere quantity of blood evacuated, that the patient may 
sink under the discharge, blisters, particularly when 
applied to the breast, are often had recourse to with » 
great advantage; and the sulphuric acid, propery * 
uted, 
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employed with very good eflects. 


PHTHISIS. 


Purtmonary Consuvmprion. 


Phthisis, Sawv. gen. 276. Lin. 208. 
Sag.101. Junck. 33. 

Phthisis pulmonis, Boerh. 1196. 

Affectio phthisica, sive tabes pulmonalis, Hoffin. II. 
284. 


Vog. 3x Q. 


Sp. I. The Lnciprent Puruisis, without expectoration 
of Pus. 


Phthisis incipiens, Morton Physiolog. L. LU. cap. 3. 
Phthisis sicca, Sawv. sp. t. 


Sp. LI. The Confirmed Puruisrs, with an expectora- 
tion of Pas. 


Phthisis confirmata auctorwm. 
Phthisis humida, Sazv. sp. 2. 


Sometimes, notwithstanding all the care that can be 
taken, the hemoptysis will degenerate into a phthisis 
pulmonalis, or consumption of the lungs; and some- 
times hzemoptysis will be the consequence of this dan- 
eerous disorder. It has indeed been supposed, that 
an ulceration of the lungs, or phthisis, was the natural 
and almost necessary consequence of hemoptysis: but 
according to Dr Cullen, this is in general a mistake ; 
for there are many instances of a hemoptysis from 
external violence without being followed by any ulcer- 
ation. ‘The same thing has often been observed where 
the hemoptysis arose from an internal cause ; and this 
not only in young persons, when the disease returned 
for several times, but when it has often recurred during 
the course of along life ; and it may easily be conceiv- 
ed, that a rupture of the vessels of the lungs, as well as 
of the vessels of the nose, may be sometimes healed. 
The causes of phthisis, therefore, Dr Cullen reduces to 
five heads. 1. A hemoptysis. 2. A suppuration of 
the lungs in consequence of a pneumonia. 3. A ca- 
tarrh, 4. An asthma; and, 5. Tubercles. 

1. When a phthisis arises from a hemoptysis, it is 
probable that it is occasioned by particular cireum- 
stances; and what these circumstances are, may not al- 
ways be easily known. It is possible, that merely the 
degree of rupture, or frequently repeated rupture, pre- 
venting the wound from healing, may occasion an ul- 
eer; or itis possible, that red blood effused, and not 
brought up entirely by coughing, may, by stagnating 
in the bronchize, become acrid, and erode the parts. 
But these hypotheses are not supported by any certain 
evidence ; and from many observations we are led to 
think, that several other circumstances must eoncur in 
producing the disease from heemoptysis. 

2. The second cause of an ulceration of the lungs 
mentioned above is a suppuration formed in conse- 
quence of pneumonia. When a pnenmonia, with symp- 
toms neither very violent nor very slight, has conti- 
nued fer many days, it is to be feared it will end in a 
Suppuration; but this is not to be determined by the 
number of days; for, not only after the fourth, but 
even after the tenth day, there have been examples of 
4 pneumonia ending by a resolution; and if the dis- 
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Juted, both as an astringent and refrigerant, is often ease has suffered some intermission, and again recurred, Phthisis. 


there may be instances of a resolution happening at a 
much later period from the beginning of the disease 
than that now mentioned. But if a moderate disease, 
in spite of proper remedies employed, be protracted to 
the rqth day without any considerable remission, a sup- 
puration is pretty certainly to be expected ; and it will 
be more certain. still, if no signs of resolution have ap- 
peared, or if an expectoration which had appeared shall 
have agained ceased, and the difficulty of breathing has 
continued or increased, while the other symptums have 
been rather abated. . 

That in a pneumonia, the effusion is made which 
may lay the foundation of a suppuration, may be con- 
cluded from the difficulty of breathing becoming 
greater waen the patient is in a horizontal posture, or 
when the patient can le more easily on the affected 
side. That, in such cases, a suppuration is actnally 
begun, may be inferred from the patient’s being fre- 
quently aflected with slight cold shiverings, and with a 
sense of cold fclt sometimes in one sometimes in an- 
other part of the body. We form the same conclu- 
sion also from the state of the pulse, which is com- 
monly less frequent and softer, but sometimes quicker 
than before. ‘hat a suppuration is already formed, 
may be inferred from there being a considerable re- 
mission of the pain which had before suhsisted; while 
with this the cough, and especially the dyspnoea, con- 
tinue, and are rather increased. At the same time 
the frequency of the pulse is rather increased, the fe- 
verish state suffers considerable exacerbations every 
evening, and by degrees a hectic fever in all its cir- 
cumstances comes to be formed. 

In this state of symptoms, we conclude very confi- 
dently, that an abscess, or, as it is called, a vomrca, is 
formed in some part of the pleura, and most frequently 
in that portion of it investing the lungs. Here purulent 
matter frequently remains for some time, as if enclosed 
ina cyst; but commonly not long before it comes to 
be either absorbed and transferred to some other part 
of the body, or breaks through into the cavity of the 
lungs, or into that of the thorax. In the latter ease it 
produces the disease called empyema; hut it is when 
the matter is poured into the cavity of the bronchis 
that it properly constitutes the phthisis pulmonalis. In 
the case of empyema, the chief cireumstances of a 
phthisis are indecd also present : but we shal] here con- 
sider only that case in which the abscess of the lungs 
gives occasion to purulent expectoration. 

An abscess of the lungs, in consequence of pneumo- 
mia, is not always followed by a phthisis: for some- 
times a hectic fever is not formed; the matter poured 
into the bronchiz is a proper and benign pus, which 
frequently is coughed up very readily, and spit out ; 
and though this purulent expectoration. should continue 
fur some time, if it be without hectic fever, the ulcer 
soon heals, and every morbid symptom disappears. 
This has so frequently happened, that we may con- 
clude, that neither the access of the air, nor the con- 
stant motion of the lungs, will prevent an ulcer of 
these parts from healing, if the matter of it be well- 
conditioned. An abscess of the lungs, therefore, does 
not necessarily produce phthisis pulmonalis ; and if it 
be followed by such a disease, it must be in conse- 
quence of particular cireumstances which corrupt the 
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time be allowed, that catarrh, degeneratmg into a phy, 
chronic state after subsisting for many years, has of it. “y=. 
self often proved fatal without inducmg phthuisis. 


aaa | ME DI 
Pemor- purulent matter produced, rendcr it wnasuitable to the 


rhagiz. healing of the ulcer, and at the same time make it af- 
y= ford an acrimony, which, absorbed, produces a hectic 


fever and its consequences. 
~The corruption of the matter of such abscesses may 
“be owing to several causes ; as, 1. That the matter ef- 
fused during the inflammation had pot been a pure se- 
rum fit to be converted into a laudable pus, but had been 
joined with other matters which prevented that, and 
gave a considerable acrimony to the whole. Or, 2. ‘That 
the matter effuscd and converted mto pus, merely by 
long stagnation in a vomica, or by its connexion witli 
an empyema, had been so corrnpted as to become unht 
for the purpose of pus in the healing of the ulcer. 
‘hese seem. to be possible causes of the corruption of 
matter in abscesses, so as to make it the occasion of a 
phthisis in persons otherwise sound; but it is probable 
that a pneumonie abscess especially produces phthisis 
when it happens to persons previously disposed to that 
disease, and therefore only as concurring with some 
other causes of it. 

3. The third cause supposed to produce a phthisis 
is a catarrh; which, in many eascs, seems in length of 
time to have the expectoration of mucus proper to it 
gradually changed to an expeetoration of pus; and at 
the same time, by the addition of a hectic fever, the 
disease, which was at first a pure catarrh, is changed 
into a phthisis. But this supposition is, in the opinion 
at least of some physicians, liable to several difficulties. 
The catarrl is properly an affection of the mucous 
glands of the trachea and bronchi, analogous to tlie 
coryza and less violent kinds of cynanche tonsillaris, 
which very seldom end in suppuration. And although 
a eatarrh should ke supposed to do so, the ulcer produ- 
ced might readily heal up, as it docs in the case of a 
eynanche tonsillaris; and therefore should not produec 
2 phthisis. 

Farther, The catarrh, as purely the effect of cold, is 
generally a mild disease as well as of short duration ; 
and, according to Dr Cullen, there are at most but 
very few of the numerous cases of it, which ean be said 
to have ended in a phthisis. In all these cases in which 
this seems to have happened, he thinks it probable that 
the persons affected were peculiarly predisposed te 
phthisis ; and the beginning of phthisis so often resem- 
bles a catarrh, that it may have been mistaken for such 
a disease. It often happens also, to increase the fal- 
Jacy, that the application of cold, which is the most 
frequent cause of catarrh, is also frequently the exciting 
cause of the cough, which proves to be the beginning 
of a phthisis. 

Many physicians ‘have supposed that an acrimony of 
the fluids eroding some of the vesscls of the lungs is a 
frequent cause of ulceration and phthisis; but this ap- 
pears to Dr Cullen to be a mere supposition. He ac- 
knowledges, that in many cases in acrimony subsisting 
in some part of the fluids is the cause of the discase ; 
but observes that itis at the same time probable, that 
ihis acrimony operates by produeing tubercles, rather 
than by any direct erosion. | 

But, notwithstandmg these objections, experience 
allords numerous examples of eases in which a disease 
Jong subsisting under the form of catarrh has at last de- 
generated into phthisis, and proved fatal from super- 
vening hectic fever. It must, however, at the same 
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4. If phthisis does not frequently follow catarrh, it 
is still more rarely a consequence of asthma. Innumer- 
able examples are unquestionably afforded of that dis- 
case subsisting for many years without any symptom 
whatever of phthisis as a consequence of it. But, at 
the same time, there are unquestionable examples of 
phthisis deriving its origin from asthma; which, how- 
ever, probably liappens only in cases where a peeuliay 
state of the lungs at the same time takes place. But, 
without the concurrence of asthma, this state would 
not of itself have been sufficient for inducing the af- 
fection. 

5. Of all the causcs formerly mentioned, phthisis 
most frequently arises from tubercles. Dr Simmons 
informs us, that he has had opportunities of inspecting 
the bodies of many people who died in this way, and 
never found them totally absent. He has likewise seen 
them in subjects of different ages, who had been trou- 
bled with no symptoms of an affection of the breast 
during their hfetime. In these, however, they were 
small, and few in number. ‘This proves that thcy may 
exist without inconvenicnee till they begin to disturb 
the functions of the lunes by their size and number; 
or till some degree of inflammation be excited, either 
by accidental causes, or by ccrtain changes that take 
place within their substanee ; for as yct we know but 
little of their true nature. These little tumours vary in 
their consistence ; in some they are composed of a 
pulpy snbstance, and in others approach more to the 
nature of scirrhus. 
m eonsequence of a ecrtain constitutional predisposi- 
tion ; but whatever is capable of oeeasioning a morbid 
irritability of the lungs secms also to be capable of ge- 
nerating them. ‘Thus the spasmodic asthma frequent- 
ly ends in tubercles and consumption; and it is nat 
unusual for millers, stone-cutters, and others, to die 
consumptive, from their being so constantly exposed 
to dust, which in these eases probably aets by produ- 


.cing similar coneretions ; Dr Kirkland observes, that 


scythe-grinders are subject to a disease of the lungs, 
from particles of sand mixing with iron dust, which 
among themselves they call the g7zzders rot. 'Tu- 
bereles, however, in by much the greater number of 


instances, have their source from a scrophulous ‘dis- 


position; and some cminent physicians have supposed 
that the gencrality of pulmonary consumptions are of 
this kind. “This notion, however, they have perhaps 
carried too far: they have probably been misled by 
those tuberculous eoneretions which, withqut goed rea- 
son, have been supposed to be diseased glands, and of 
course analogous to the glandular atfections we meet 
With in the scrophula. Tubereles may likewise some- 
times be owing to the sudden repulsion of eutaneous 
eruptions, or of the matter of exanthemata, &c. or to 
other causes, 
~ The persons who are most liable to consumption are 
those of a fair complexion, fine and soft skin, florid 
cheeks, and a slender make; with high cheek-bones, 
hollow temples, long neck, shoulders standing out like 
wings, narrow chest, and a remarkable prominence of 
the proeesses of the os saerum. To these marks we 
may add, that of sownd teeth, which, as the disease ad- 
vances, 


‘They are most commonly formed 
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1git- more or less transparent. Of those who are carried off 


by this disease, Dr Simmons asserts, the greater num- 
ber will be found never to have had a carious tooth. 
This circumstance, however, does not seem to us to 
hold so generally as Dr Simmons is disposed to ima- 
ine: and instances not unfrequently occur of patients 
dying of phthisis, although they have had many teeth 
subjected to caries ; and some of these beginning cven 
at an early period of life. 

Persons of the above description often remain for 
a long time without fecling any othcr inconvenience 
than some oppression at the breast in moist weather, 
or in hot apartments. ‘Their breathing is easily hur- 
ried, sometimes by the slightest motion; and they be- 
come languid, paler, and thinner. All this time, 


however, they feel no heat or painful sensation in the 


breast. As the cvil increases, the patient begins to 
be attacked with a slight, frequent, and dry cough, 
which is most troublesome in the night time. But 
this, by proper care, is often relieved ; and the patient 
remains in this state for a considerable time, and even 
for many years, if he be sensible of his danger, and 
careful to guard against it by a suitable manner of liv- 
ing. More commonly, however, we find the cough 
increasing, and sometimes accompanied with more or 
Jess catarrh. This is usually ascribed to cold ; and 
but too generally neglected, till the disease becomes 
alarming by its obstinacy and its cflects. This may 
be considered as the beginning, or first period, of the 
disease. During this stage, the cough is sometimes 
dry from the first: and sometimes when it begins in 
the form of a catarrh, is attended with more or less 
expectoration of mucus. 

When the cough begins in the form of a catarrh, 
and appears to be occasioned by an increased secretion 
of a thin saltish mucus irritating the membrane of the 
trachea, all judicious practitioners agree in recom- 
mending an attention to regimen, the free use of dilut- 
ing liquors, bland emulsions, small doses of nitre, the 
taking away a few ounces of blood if there be much 
inflammation, the inhaling the steams of warm water 
by means of the machine contrived for that purpose, 
and the occasional use of such a dose of elixir parego- 
rieum as will be sufficient to allay the irritation of the 
bronchiz, and to promote a general moisture on the 
skin, These methods will generally be found to be 
cficacious, especially if the patient’s chamber be of a 
moderate temperature, and he carefully avoid exposure 
to a cold, damp, or raw air, till the complaint be re- 
moved. In cases in which the cough has been obsti- 
nate, and the inflammatory symptoms considcrable, 
Dr Simmons has often expericnced the great advan- 
tages of the warm bath, the heat of which did not 
exceed 92°, When this is had recourse to, the paticnt 
Should remain in it only a very few minutes, and go 
soon afterwards to bed; but not with a view to foree 
2 Sweat by an increased weight of bedclothes, as is too 
often injudiciously practised. 

Patients of a cousumptive habit, who have had an 
attack of this kind at the beginning of winter, are 
particularly liable to a return of thie complaint during 
the continuance of the cold season, on the slightest oc- 
casion and with greater violence. A relapse is therc- 
fore-to be carefully guarded against ; and nothing will 
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mor- vances, usually become of a milky white colour, and 


be Fee: 


be found to do this more effectually than the ‘use of Bias. 


socks and a flannel under-waistcoat. 
nel has been condemned by several medical writers as 
increasing the insensible perspiration 5 but in the pre- 
sent case, to say nothing of some others in ‘which it 
may be useful, it will in general be found to have the 
best effects. It will prevent a too great detcrmina- 
tion to the lungs, and should not be left ‘off till the 
approach of summer. In some few instances ‘in which 
flannel was found to have a disagrecable effect, a piece 
of dimity woru over the breast next the skin, ‘will pre- 
vent the return of colds and coughs in persons of a de- 
licate habit, who had before been liable to them on the 
slightest occasions. Shirts made of cotton cloth are 
much more effectual than linen in preserving an cquable 
temperature of the surface, and guarding against the 
action of external cold; while at the same time they 
are much more pleasant to most people than even the 
finest flannel. In these cases, circumstances ‘that are 
secmingly of the most trifling nature become of im- 
portance. 

Sometimes the cough is occasioned by an immediate 
inflammation of some part of the lungs, from some 
of the usual causes of inflammation; and when this 
happens, no time is to be lost in removing it. To do 
this will perhaps require more than one bleeiiing, to- 
gether with a strict attentian to a cooling plan ‘of diet, 
diluting drinks, the inhalation of warm steams, and if 
convenient, the use of the warm bath ; but, above all, 
the speedy application of a large blister as near as may 
be to the supposed seat of the inflammation. The 
cough, in this case, will often remain after the original 
complaint is abated. A prudent use of opiates at 
bedtime, eithcr by themselves or combined with gummy 
and mucilaginous medicines, will then generally be use- 
ful as a sedative and antispasmodic. 

In this, as well as in the catarrhal cough just noww 
mentioned, many practitioners are too eager to admi- 
nister cinchona, with the view, as they term it, of dbr-a- 
cing up the patient: but this never fails to increase the 
cough, and of course to do great and very irreparable 
nuschicf, 

And here it will not be foreign to our subjcet to 
observe, that a symptomatic cough, which has its ‘rise 
not from catarrh, or from an immediate inflammation of 
the lungs, but from their sympathy with the stomach, 
las sometimes laid the foundation of phthisis, from its 
having becn mistaken, and of course improperly treat- 
ed. It seems to be owing ‘to a redundancy or vitiated 
state of the bile, or to some affection of the stomach, 
witch it is perhaps not easy to define. It is sometimes 
a concomitant of other bilious symptoms; and when 
this happens to be the case, it cannot casily be mistaken; 
but we sometimes find it oecurring singly, and in gene- 
ral attacking persons of a sedentary life. Dr Stoll of 
Vienna, who has noticed this cough, has very properly 
given it the name of ¢ass’s stomachica. "Chis complaint’ 
is so far from being relieved by blecding, that it con- 
stantly grows worse after it, especially if the evacuation’ 
bein any cdnsiderable quantity. The cily remedies sel- 
dom fail to exasperate this congh, whieh at first is dry, 
frequent, and often extremely violent, but which sel- 
dom fails to give way to one or two gentle pukes, and 
the occasiona! usc of mild catharties. he cough, as in’ 
other cases, often continues from habit after the cause 
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Hiemor- that gave rise to it has been removed, and may then be 
rhagiw. checked by opiates. 
wna) 


When the disease has been neglected, or our at- 
tempts to remove it in the beginning have failed, both 
of which circumstanees but too frequently happen, 
the patient begins to complain of a soreness, and of 
slight lancinating pains shooting throngh the breast, 
sometimes in the direction of the mediastinum, and 
sometimes confined chiefly to one side. The soreness 
is pretty constant, and much increased by the cough. 
The pain in the side often prevents the patient from 
lying on the side affected; and this inability of lying 
exeept on onc side, frequently occurs even when no 
such pain is felt. In this stage of the disease, flush- 
ing heats are felt on the palms of the hands and soles 
of the feet: the breathing is short and laborious; and 
it is not long before the patient begins to expectorate 
a thin and frothy phlegm, at first in small quantities, 
coughed up with difficulty, and some pain of the breast, 
and now and then streaked with blood: this may be 
considered as the inflammatory period of the disease, to 
which succeeds the suppurative stage. Inthe latter, the 
expectoration becomes more copious and purulent, ‘ the 
breath proportionably offensive, and the exacerbations 
of the hectic fever more considerable: an increased 
quickness of the pulse comes on about the middle of 
the day ; but the most considerable paroxysm of the fe- 
ver is at night, and at first continues ti] towards morn- 
ing, commonly till three or four o’clock, when it ter- 
minates in a sweat, which usually begins upon the 
breast. As the disease advances, these sweats become 
more profuse, and sometimes come on almost as soon 
as the pulse begins to quicken, but without affording 
any relief to the patient. During the exacerbations, 
we observe a circumscribed redness of the cheeks, 
while the rest of the face is pale, and appears as if it 
were not clean washed. The costiveness that com- 
monly accompanies the beginning of the disease is 
usually succeeded by a diarrhoea; the spitting lessens, 
and all the purulent matter seems to be earried down- 
wards. The wasting of the fat and the loss of nourish- 
ment occasion the nails to curve inwards, the hair to fall 
off, and the eyes to sink in their sockets. In the mean 
time, the legs commonly swell; till at length death 
closes a scene which is melancholy to all but the patient 
himself, who in general continues sensible to the last 
moment, and even then indulges a vain hope of pro- 
longing a miserable existence. In some cases, and that 
not unfrequently, a delirium comes on towards the close 
of the disease. 

The hectic fever that attends this and some other 
chronic diseases, is evidently the effect of acrimony, 
and most commonly of pus absorhed and carried into 
the circulation. The nature of this acrimony, and the 
different irritability of different patients, are probably 
the sources of the variety we observe in fevers of this 
denomination; a variety which is doubtless much greater 
than we are aware of. Thus we find that the matter 
of the smallpox excites a fever of this kind; but this 


secondary fever, as it is called, differs from the hectic. 


attendant on consumptions ; nor does the latter corre- 
spond with that which sometimes acconrpanies’ the sup- 
puration of a cancerous ulcer. In the pulmonary con- 


suniption, or at least in the third stage of it, the fever 
induced often, appears to he of the putrid kind, and bas. 


been denominated fedris hectica putrida by the judicious Phtpj 
Morton, who considers it as being combined with a peri- =~ 
pneumonic or inflammatory fever, which recurs as of- 
ten as fresh tubercles begin to inflame. For although we 
have named one period of the disease the zxflammatory, 
andanotherthe sappurative period, yet we are not to sup- 
pose that the latter is exempt from inflammation. While 
matter is poured into the bronchiz, or absorbed and 
carried into the system from one part of the luugs, other 
parts are in a crude state of inflammation, or advancing 
towards suppuration ; so that, on examining the lungs 
of persons who die consumptive, we find some tubereles 
that are small and just formed, some that are large and 
full of matter, and others that are in a state of ulcera- 
tion. This easily accounts for the occasional combi: 
nation of inflammatory symptoms with those of the pu- 
trid hectic. When the matter absorbed is a laudableé 
pus, as in the case of the psoas abscess, we find the form 
of the hectic fever differing from cither of those we 
have mentioned, 

Cure. In these different periods of the disease, the 
curative indications are sufficiently obvious. To pre- 
vent the formation of fresh tubercles; to obviate the 
inflammation of those already formed; to promote 
their resolution ; to allay morbid irritability, the cough, 
and other troublesome symptoms; and, above all, to 
check the tendency to the hectic state, are the views 
that every rational physician proposes to himself in the 
treatment of the genuine consumption. We know of 
no medicmes that can exert their specific effects upon 
the lungs by dissolving tuberculous concretions ; nor 
is it probable, from what we know of the animal 
economy, that any such will ever be discovered. Yet 
medicines that operate in a general manner upon the 
system, may, by promoting absorption, and diminish- 
ing the determination to the lungs, tend to disperse 
tubercles, or to prevent their formation. There are 
not wanting instances of wonderful recoveries, in cases 
where the evil was supposed to be beyond the power of 
physic; and in some, where nature was left to her- 
self; so that a physician who has observed the various 
and powerful resources nature has within herself, will 
be very cautious how he asserts that a disease is in- 
curable. 

The most formidable effects of ulcerated lungs are the 
absorption and consequent hectic. It seems evident, 
that, in many cases, death is brought on by this, rather 
than by the lungs themselves being rendered unfit for 
the purposes of respiration. So that if we can obviate 
the effects of the absorption, diminish the preternata- 
ral determination to the lungs, and fulfil the other ge- 
neral indications just now mentioned, we may very often 
enable nature to recover herself. It may be alleged, in- 
deed, that the physicians art has hitherto proved very 
unsuccessful in these cases ; but may not this be owing 
to the remedies that are employed being very often such 
as are inimical to the cure? 

The cinchona is, perhaps, the most commonly eni- 
ployed of any, and often confided in as an ultimate 
resource in these cases. Bnt besides this, the sulphuric 
acid, the balsams, and frequent bleeding, have each had 
their partizans. The usc of blisters and issues, opiates, 
a milk and vegetable dict, exercise, and change of air, 
are pretty generally recommended by all. Concerning 
cinchona, Dessault long ago observed, that it had been 

productive: 


a 
Acltice. 


Temor- productive of great mischief in consumptive cases; and 


1 


}.gie. Dr Fothergill, in a paper lately published by him on 
~ this subject, very judiciously remarks, that it is so far 


from curmg the hectic fever arising from distempered 
lungs, that according to the best of his observations, 
ean only takes up that time which might pvro- 
bably have been better employed in the use of other 
medicines, but for the most part aggravates the dis- 
ease beyond remedy. Indced it has been the opinion 
of several attentive observers, that whenever pus or 
any kind of matter excites an hectic fever, by being 
absorbed and carried into the circulation, the cinchona 


will never fail to exasperate the complaint, especial- 


ly if it be accompanied with any degree of inflamma. 
tory diathesis, unless the matter has a free outlet from 
the system ; as in the case of abscesses, for instance, 
in which we often find it productive of excellent 
effects. It is likewise well known to be used as a to- 
nic, to obviate the eflects of fluor albus, or any other 
immoderate evacuation in delicate persons, which, by 
enfeebling the system, very often lays the foundation 
of phthisis: but the moment we have reason to sus- 
pect that the lungs are ulcerated, especially if this 
ulceration be attended with an inflammatory dispo- 
sition; or if the separation of vitiated pus be the con- 
sequence of a peculiar increased morbid action of the 
vessels at the part, it ought to be laid aside; and in the 
genuine tuberculous consumption, perhaps, it is rarely 
admissible. 

Dr Fothergill, however, observes, that there are two 
causes of consumption, which often produce symptoms 
so similar to those of the genuine phthisis, as some- 
times to have led him to make use of cinchona, in ap- 
parent tendencies to a genuine pulmonary consumption, 
with advantage. 

One of the causes is, the suckling of children 
longer than is consistent with the mother’s ability. 
This case frequently occurs among the middling and 
lower classes of females, of constitutions naturally deli- 
eate and tender. In such a state of weakness, some 
slight cold brings on a cough, which increases gradual- 
ly, till at length it produces the true pulmonary con- 
sumption. Here, cinchona given early, in moderate 
doses, and merely as a tonic remedy, is often of ex- 
cellent use. | 

Another cause, is any weakening discharge, either 
from abscesses, the greater operations of surgery, a co- 
pious and constant fluor albus, or similar enfeebling eva- 
euations. That cinchona is, for the most part, of use in 
these cases, when the lungs are not inflamed, is indubi- 
table; and if they be so affected, but not beyond a cer- 
tain degree, it is also efficacious in preventing the pro- 
gress of the consumption. ; 

In phthisical complaints succeeding such situations, 
2 prudent trial of cinchona seems necessary. Small 
doses of the decoction, cither alone, or joined with 
the saline mixture or such other additions as the phy- 
sician thinks proper, may be given. But if the breath 

mes more tight and oppressed, the cough dry, 
the pulse more quick and hard, and especially if slight 
transitory pains or stitches about the thorax are more 
frequently complained of, a perseverance in the use 
of cinchona will increase the disease. If such also 
should be the appearances in the progress of the dis- 
ease, or, from whatever cause, if cinchona be accom- 
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pamied with such effects, the use of it ought to be Pht 


withheld. 

_ Hf, on the other hand, no pain, tightness, or oppres- 
sion, is perceived, and there appear a manifest abatement 
of the symptoms, it will be adviseable to proceed. The 
administration of this medicine, however, requires a ju- 
dicious observer 5 and it ought neither to be given in 
the early inflammatory stage of this disease, nor be con- 
tinued in any subsequent period, if it produce the effects 
above mentioned. 

By its tonic virtues it will often enable nature to 
conquer many difficulties. In confirmation of this re- 
mark, Dr Fothergill farther observes, that he has secu 
it of use in promoting expectoration, when this became 
deficient from want of strength towards the end of peri- 
pneumonic fevers; but that it stops this discharge, 
changes slight wandering pains into such as are fixed, 
-and increases them with all their consequences, in a va- 
ricty of cases. 

The elixir of vitriol, or the sulphuric acid pro- 
perly diluted, though in many instances a highly use- 
ful remedy, is often exhibited in consumptive cases 
with no less impropriety than cinchona. This me- 
dicine, from its astringency, is obviously improper in 
the inflammatory state of the disease. But in the lat- 
ter stage, when a general tendency to putrefaction 
takes place, it is serviceable in resisting the effect ; it 
restrains the colliquative sweats; and if the lungs be 
not injured past reparation, it is allowed to be a very 
useful auxiliary. 

Various are the opinions concerning the efficacy of 
Bristol water in this disease. The experienced author 
last mentioned informs us, that he has seen many per- 
sons recover from pulmonary diseases after drinking 
these waters, whose cure seemed to be doubtful from 
any other process; and he thinks this circumstance, 
added to the general reputation of Bristol waters in 
phthisical cases, affords sufficient inducement to recom- 
mend the trial of them in the early stages of such com- 
plaints. It is, however, before the approach of a con- 
firmed phtliisis that patients ought to repair to Bristol ; 
otherwise a journey thither will not only be without be- 
nefhit, but may even prove detrimental. 

Some have imagined, that the journcy, a better air, 
change of situation and of objects, have contributed to 
the patient’s recovery ; and these may doubtless be of 
advantage. It seems, however, that the water drank 
fresh at the pump, actually contains principles conducive 
to the recovery of patients affected with phthisical com- 
plaints. It seems to possess a slight calcareous stypticity, 
and perhaps the air it contains may also have an an- 
tiseptic quality. On the whole, it appears to be an ef- 
ficacious medicine, and is often found of remarkable 
benefit to consumptive patients. bce 

Change of air, particularly from bad to good, is of 
great consequence to all chronic diseases of the lungs. 
In consumptive cases, the air of all large cities is found 
to be particularly injurious. ; 

A sea voyage has been much recommended in the 
cure of this disease. The benefit of exercise has also 
been strongly urged by many writers; but, however 
salutary when properly used, it certainly ought to be 
regulated with discretion. Dr Dickson declares him- 
self of opinion, that riding on horseback in consumptive 
cases is most commonly hurtful, without such regulations 
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England in her own coach. At first, whencver she re- Phthie 
mained three or four days in any place, the disorder be- +m 


as in general have been little regarded. For instance, 
he has known a person who, by a ride of an hour or two 
in the morning, was very much recruited, and who, at 
another timc, in the afternoon and evening, without 
undergoing more bodily motion, has returned faint and 
languid, and apparently worse. This observation on 
the same person has been so frequently made, as to point 
out clearly the times when this exercise shall not do 
hurt in consumptive cases. In this disease, the pulse, 
however calm in the morning, becomes more frequent 
m the afternoon and night, attended with heat and 
other feverish symptoms. Exercise therefore, at this 
time, can only add to the miscbief of the fever. For 
this reason he prudently recommends to all hectic per- 
sons, especially those who shall travel to distant places 
on account of a better air, or the bencfit expected 
from any particular water, that their travelling should 
be slow, confined to a very few hours, and only in the 
morning. 


E.xereise on horseback secms to be chiefly benefi-. 


cial in those cases where consumption is a secondary 
discase. For example, in the nervous atrophy; in 
the hypochondriacal consumption; or when it is the ef- 
fect of long-continued intermittents, or of congestions 
in any of the abdominal visccra; or, in a word, when- 
ever the consumption is not attended with an inflamed 
or ulcerated state of the lungs, long journeys on horsc- 
back will be beneficial. Such a practice may likewise 
be highly useful in obviating an attack of phthisis, or 
in carrying offa dry husky cough in a person of a con- 
sumptive habit, when there is reason to suppose that 
no tubercles are as yet formed. On the other hand, 
in the confirmed phthisis, when the lungs are inflamed 
er ulcerated, much or violent exercise will be impro- 
per; and there have becn instances where the death of 
the patient was evidently accelerated by it. The exer- 
cise therefore should be gentle, proportioned to the 
strength of the patient, and employed only in the 
morning. In fine weather, an easy open carriage is 
perhaps the most eligible, not only on account of its 
being open to the air, but because it affords that kind 
of agitation which is most wanted in these cases. For 
if we consider the different modes of exercise, we shal] 
find that walking, though the best exercise in health, 
as it employs the most muscles, is the worst for the 
sickly, who should have the benefit of exercise without 
fatigue.. Riding on horseback agitates the viscera more 
than walking, and is therefore preferable to it in many 
chronic diseases; but when a preternatural determina- 
tion to the lungs has taken place, it will be liable to 
increase the evil, and may likewise be hurtful by the 
fatigue that attends it. For these reasons it will be 
prudent to begin with a carriage ; and if the patient 
gain strength, and the disease abates, recourse may af- 
terwards be had to horse-exercise. 

The gentle motion of a coach has been often found 
of great utility in pulmonary complaints. Its efficacy 
seems to depend chiefly on its increasing the determina- 
tion to tlic surface of the body. The nausca whieh 
this motion excites in some persons is an effect of this 
increased determination. It has therefore been found 
beneficial in hemoptysis ; and Dr Simmons mentions 
the case of a lady, who, after trying various remedics 
to ne purpose, was cured of this.complaint by travel- 
Rng several hundred miles throngh different parts of 


if not greater service. 


gan to return again; but at length by persevering in 
her journeys, it gradually went off. Dessault, who 
practised at Bourdeaux about 40 ycars ago, tells us, he 
sent several consumptive patients to Bareges, and with 
good success ; but that m these cases his reliance was 
not so much upon the Bareges waters, as upon the 
motion of the carriage and the change of air in a jour- 
ney of more than 100 leagues. 

[t is now pretty generally acknowledged, that the 
good eflects of sea voyages in consumptive cases de- 
pend more upon the constant and uniform motion of 
the ship, than upon any particular impregnation of the 
sea air; although this from its coolness and purity may 
likewise be of great use, especially in the hot months, 
when sea voyages are generally undertaken by con- 
sumptive patients. ‘The ancients were no strangers to 
this remedy ; and amongst the Romans it was no unvu- 
sual thing for consumptive persons to sail to Egypt. 
Pliny observes, that this was not done for the sake of 
the climate, but merely on account of the length of the 
voyage. 

Many of our English physicians have reccommended 
a voyage to Lisbon in these cases. When this is done, 
the proper season of the year should be carefully at- 
tended to. Dr Simmons knew a gentleman who went 
thither with symptoms of incipient phthisis, and who 
experienced some relief during the course of the voyage; 
but happening to arrive at Lisbon at the beginning of 
the rainy season, the disease was soon greatly increased, 
and terminated fatally. 

Another specics of motion has of late been extolled 
as highly useful in consumptive cases. Dy James Car- 
michael Smyth of London, has lately published an 
account of the eflects of swinging, employed as a re- 
medy in the pulmonary consumption and hectic fever. 
In this treatise Dr Smyth contends, that sea aiy, in 
plaee of being of advantage, is constantly prejudicial 
to hectic and consumptive paticnts, and even to those 
who have a tendency to such complaints. He thinks, 
thercfore, that the bencfit derived from sea voyages 
must certainly be referred to some other cause. In 
stating his sentiments on this subject, he attempts to 
establish a distinction between exercise and motion. 
By exercise, he understands muscular action, or the 
exertion of the locomotive powers of the body ei- 
ther alone or combined. This he represents as in- 
creasing the force and frequency of the heart’s con- 
traction, the velocity and momentum of the blood, 
the quickness of breathing, the heat, the irritability, 
and the transpiration ef the whole body. By motion, 
in contradistinction te exercise, he means such motion 
as is not necessarily accompanied with any agitation 
or succussion of the body, and which is totally indc- 
pendent of any muscular exertion. The effects of 
this, both on the heart, the lungs, and indeed on the 


system in gencral, he considers as of the sedative kind; 


thus it suspends the action of coughing, and lessens 
the frequency of the pulse. He is, therefore, led to 
refer the good effects of sea voyages entirely. to this 
cause. And on these grounds he was led to conclude, 
that the motion given by swinging might be of equal 
This conclusion, we are. told, 
in the treatise above alluded to, experience in. many: 

cases 


Practic 


b, 
/ 
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cases has fully confirmed ; and he recommends it as 
a mode of cure which may be employed with advan- 


— tage in every stage of phthisis. While, however, the 


reasoning of Dr Smyth on this subject seems to be 
liable to many objections, we are sorry to add, that 
his observations in practice have by no means been 
confirmed by those of others, who have had recourse 
to this mode of cure. 

The best adapted diet in consumptive cases is milk 3 
the milk of asses, both as an article of dict and asa 
medicine, has in particular been highly extolled. It 
may however be remarked, that there are constitutions 
in which this salutary nutriment seems to disagree. A 
propensity to generate bile, or too strong a disposition 
to acescency from a weakness of the digestive organs, 
both merit attention. Whey, either from cows or 
goats milk, appears to be more suitable in the former 
case; and for correcting acidity, lime water may be 
added to the milk. The method of adding rum or 
brandy to asses or cows milk, should be used with great 
caution: for when added beyond a certain quantity, 
as is often the case, they not only coagulate the milk, 
but heat the body; by which means the milk dis- 
agrecs with the patient, and the spirit augments the 
disease. 

In consumptive eases, Dr Simmons observes, that 
the patient’s taste should be consulted; and says that a 
moderate use of animal food, where the salted and high- 
seasoned kinds are avoidcd, is not to be denied. Shell- 
fish, particularly oysters, are useful, as well as snails 
swallowed whole, or boiled in milk. 

Repeated bleedings, in small quantities, are by some 
considered in consumptive cases as highly advantageous : 
and in particular cireumstances they undoubtedly are 
so; for instance, when the constitution apparently a- 
bounds with blood; when the fluid drawn off is ex- 
tremely sizy ; when there is much pain in the breast ; 
and when venescction is followed by an abatement of 
every symptom. In these cases, bleeding is certainly 
proper, and ought to be repeated so long as it seems 
to be attended with advantage. In very delicate con- 
stitutions, however, even where the pulse is quick, with 
some degrce of fulness, and the blood last drawn con- 
siderably sizy, it may not prove serviceable. 

It deserves to be remarked, that the inflammatory 
appearance of the blood is not alone a sufhicient reason 
for bleeding ; but, in determining the propriety of this 
evacuation, all other circumstances should be consider- 
ed; such as the patient’s age, strength, habit, and the 
state of the disease. 

A remark which has been judiciously made by Dr 
Fothergill, ought not to be omitted in the account of 
this disease. It is, that young delicate females, abont 
the age of 15 or 16, and upwards, are often subject 
to consumptions. When the disease has advanced con- 
siderably, the menses, if they have made their appcar- 
ance, most generally cease. This alarms their female 
friends, and they eall upon the physician to use his 
utmost endeavours for restoring the discharge 5 believ- 
ing the cessation of it to be the immediate cause of 
the phthisical complaint. Induced by thcir solicita- 
tions, medicines have sometimes been administered, 
which, without obtaining this end, have tended to ag- 
gtavate the distemper. ‘This deficiency is often of no 
real. disadvantage in those cases ; and in many the eva- 
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cuation would prove injurious, by diminishing the phthisis. 
strength, which is already too much impaired. Even ——\—— 


small bleedings at the regular periods have often done 
more harm than good. A sudden suppression may re- 
quire bleeding ; but when the evacuation fails through 
want of strength, and from poverty of blood, the re- 
newal of it increases the disease. 

Besides these remedies, Dr Simmons strongly recom- 
mends a frequent repetition of vomits. Many physi- 
cians have supposed, that where there is any increascd 
determination to the lungs, vomits do mischief: but 
Dr Simmons is persuaded, that instead of augmenting, 


they diminish this determination ; and that much good. 


may be expected from a prudent use of this remedy, 
than which none has a more general or powerful effect 
on the system. If any remedy be capable of dispersing 
a tubercle, he believes it to be emetics. The affections 
of the liver, that sometimes accompany. pulmonary 
complaints, give way to repeated emctics sooner than 
to any other remedy. In several cases where the cough 
and the matter expectorated, the flushing heats, loss 
of appetite, and other symptoms, threatened the most 
fatal event ; the complaints were greatly relieved, and 
in others wholly removed, by the frequent use of eme- 
tics. Other suitable remedies were indecd employed 


at the same time ; but the relief the patients generally. 


experienced after the emctic, was a sufhcient proof 
of its salutary operation. By this, however, he docs 
not mean that vomits will be useful in every period of 
the disease, or in every patient. In general, it will be 
fonnd that the earlicr in the disease emetics are had re- 
course to, the more likely they will be to do good, and 
the less likely to do harm. ‘The cases in which cme- 


tics may be reckoned improper, are commonly those in, 
which the disease is rapid in its progress; or in that. 


stage of it when there is great debility, with profuse 


colliquative sweats. 
In these cases, when an emetic has been administer- 


ed twice a-week, and the cough is mitigated, the ex- 


pectoration facilitated, and the other symptoms relicy-. 


ed, both the patient and the physician will be encou- 
raged to proceed, and to repeat the vomit every second 


day, or even every day, for several days together, as. 


Dr Simmons has sometimes done when the good effects 
of it were obvious. 


The choice of emetics to be employed in these cases. 


is by no means a matter of indifference. Carduus tea, 


chamomile tea, warm water, and others that act by. 
their bulk, and by exciting nausca, relax the tone of 
the stomach when they are frequently repcated, and of. 


course will be improper. More active emetics are 
therefore to be preferred ; and here some of the prepa- 


rations of antimony might naturally be thought of. 


But the operation of these is not confined to the sto- 


mach. They. produce evacuations by stool, and a dis- 


position to sweat; and are therefore improper iu tlic 
pulmonary hectic. 


these cases, Dr Simmons has often employed the sul- 


phate of copper, concerning the effects of whieh we. 
meet with some groundless assertions in several medical | 
books. Its operation is confined to the stomach ; it. 


acts almost instantaneously ; and its astringency seems 


to obviate the relaxation that 1s commonly. supposed. 


to attend. the frequent use of emetics. In two cases 
he. 


The mildness and excellence of 
ipecacuanha. as an emetic, are well known; but in, 
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he experienced its good ecilects, after vomits of ipeca- 
cuanha had been given incflectually. It should be 
administered in the morning, 2nd in the following man- 
ner : 

Let the patient first swallow abont half a pint of wa- 
ter, and immediately afterwards sulphate of copper dis- 
solved in a eupful of water. ‘The dose of it must be 
adapted to the age and other cireumstances of the pa- 
tient, and may be varied from two grains to ten, fifteen, 
or twenty. As some persons are much more easily puk- 


ed than others, it will be prudent to begin with a small 


dose: not that any dangerous effects will be produced 


by a large one, for the whole of the medicine is instant- 
ly rejected ; but if the nausea be violent, and of long 
continuance, the patient may perhaps be discouraged 
from repeating it. In general, the moment the emetic 
has reached the stomach it is thrown up again. The 
patient must then swallow another half pint of water, 
whieh is likewise speedily rejceted ; and this 1s eom- 
monly sufficient to remove the nausea. 

Dr Marryat, in his New Practice of Physic, pre- 
scribes with great frecdom what he ealls the dry vomut, 
from its being dirccted to be taken without drinking. 
This medicine consists of sulphate of copper and tartrite 
of antimony. It has the benefit also of produeing in- 
stantaneous operation ; but itis more apt to exeite nau- 
sea than the sulphate of eopper alone, and 1s liable to 
some of the objections stated to antimonial emeties. 

Another remedy which Dr Simmons strongly re- 
commends in eonsumptive eases, both from his own 
observation, and on the authority also of many other 
eminent practitioners, is gnm-myrrh. This given by 
itself to the extent of a seruple or half a draehm for a 
dose, two or three times a-day, or, if there be much in- 
flammatory tendeney, eombined with a proportion of 
nitre or of eream of tartar, has often been serviceable 
in eases which were apparently instances of ineipient 
phthisis even of the tuberculous kind. But when the 
disease is far advaneed, or even decidedly marked, as 
far as our expericnee goes it has rarely been productive 
of any benefit. | 

Besides the use of internal remedies in pulmonary 
affections, physicians have often prescribed the smoke 
of resinous and balsamie substanees to be conveyed in- 
tothe lungs. ‘The vapour of sulphurie ether, dropt in- 
to warm water, has likewise been used in these eases. 
‘The inhaling of fixed air has also been spoken of as an 
useful praetice. Dr Simmons has scen all these me- 
thods tried at different times; but without being able 
to perceive any real advantages from them in the sup- 
purative stage of the disease, where they might be ex- 
peeted to be of the greatest use; and in the beginning 
he has often found the two first to be too stimulating. 
ffe therefore preferred the simple vapour of warm wa- 
ter, and has experienced its excellent effeets in several 
instances 5 but when the complaint has made any con- 
siderable progress, its ntility is less obvious ; and when 
the patients have been mueli weakened, he has seen it 
bring on profuse sweats, especially when used in bed, 


-and therefore he generally recommended it to be used 


in the day time. Formerly he made use of a fumigating 
machine, deseribed in the Gentleman’s Magazine for 
1748, m which the air, inspired by the patient, is 
made to pass through hot water by means of a tube 


that communicates with the external air, and with the 


3 


bottom of the vessel: but we have now a more elegant, p,,- 
and, on acconnt of the valve and mouth-piece, a more “~~ 
useful instrument of this kind, the inhaler, invented by 
the ingenious Dr Mudge. 

Atother remedy recommended by some as a specific 
in consumptions is the carth-bath. Van Swieten, in: 
his Commentarics on Boerhaave, tells ns, from the in- 
formation of a person of credit, that im some parts of 
Spain they have a method of cumng the phthisis pul- 
monalis by the use of this remedy ; and he quotes the 
eelebrated Solano de Lngque in confirmation of this 
practice. Solano speaks of the banos de terra, or 
earth-baths, as a very old and common remedy in 
Granada and some parts ef Andalusia, in cases of hee- 
tie fever and consumpticns; and relates several in- 
stances of their good cflects in his own practice. The 
method he adopted on these oeeasions was as follows: 
He chose a spot of ground on which no plants had 
been sown, and there he made a hole large and deep 
enough to admit the patient up to the ehin. The in- 
terstiees of the pit were then carefully filled up with 
the fresh mould, so that the earth might everywhere 
eomc in contaet with the patient’s body. In this situ- 
ation the patient was suffered to remain till he began 
to shiver or felt Inmself uneasy ; and during the whole 
proeess, Solano oceasionally administered food or some 
cordial medicine. ‘The patient was then taken out, 
and, after being wrapped in a linen cloth, was placed 
upon a mattress, and two hours afterwards his whole 
body was rubbed with an omtment, composed of the 
leaves of the solanum nigrum and hog’s lard. He ob- 
serves, that a new pit must be made every time the 
operation is repeated ; and advises the use of these baths 
only from the end of May to the end of October. Dr 
Fouquet, an ingenious I'reneh physician, has tried 
this remedy in two cases. In one, a eonfirmed phthi- 
sis, he was unsuccessful; but the remedy had not a fair 
trial. ‘The patient, a man 30 years of age, had been 
for several months afflieted with cough, hectic fever, 
and profuse colliquative sweats. He was first put into 
the earth in the month of June; but soon complained 
of an uneasy oppression at his stomach, and was remoy- 
ed at the end of seven minutes. ‘The second time he 
was able to remain in it half an hour, and when taken 
out was treated in the way prescribed by Solano. In 
this manner the baths were repeated five times, and 
the patient was evidently relieved ; but having eonceiv-_ 


‘ed a dislike to the process, he refused to submit’to any 


further trials, and died some months afterwards. In 
the seeond case he was more fortunate: the patient, 2 
girl 11 years of age, had been for three months trou- 
bled with a congh brought on by the measles, which 
was at length attended with a purulent expectoration, 
hectic fever, and night sweats. She began the use of 
the earth-bath in August, and repeated it eight times 
in the space of 20 days. At the end of that time the 
fever and disposition to sweat had entirely ceased, and 
by the use of the common remedies, the patient was 
perfeetly restored. A physician at Warsaw has hike- 
wise prescribed the earth-bath with good success m 
cases of hectic fever. The Spaniards confine it entirely 
to such cases ; but in some other parts of the world we 
find a similar method employed as a remedy for other 
diseases, and particularly for the sea-scurvy. Dr Priest 


ley observes, that the Indians, he has been told, have 
a 
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4 a custom of burying their patients labouring ander pu- 
trid diseases up to the chin in fresh mould, which is 
also known to take off the foetor from flesh meat begin- 
ning to putrefy. The rancidity of a ham, for example, 
may be corrected by burying it for a few hours in the 
earth. The efficacy of this remedy in the sea scurvy 
has, it is said, frequently been experienced by the crews 
of our East India ships. 

Solano, who is fond of philosophizing in his writings, 
is of opinion, that the earth applied in this way ab- 
sorbs the morbid taint from the system; but does it 
not seem more probable, that the offlu via of the carth, 
by being absorbed and carried into the circulation, cor- 
rect the morbid state of the fluids, and thus are equal- 
ly useful in the sea scurvy and in the pulmonary hectic? 
That the earth when moistened does emit a grateful 
odour is a fact generally known; and Baglivi long ago 

ve his testimony in favour of the grateful eflects of the 
efluvia of fresh earth. He ascribes these good effects 
to the nitre it contains. 

The earth-bath, both in consumptive cases and like- 
wise in a variety of other affections, has of late been 
extensively employed in Britain by a celebrated empi- 
nie. But, as far as we can learn, in most cases it pro- 
duced to the patient a very distressing sensation of cold ; 
in some, it seemed to be productive of bad effects, pro- 
bably in consequence of this cold; and we have not 
heard of any consumptive cases in which good effects 
were decidedly obtained from it. 

With regard to the drains, such as blisters, issues, 
and setons, which are so frequently recommended in 
pulmonary complaints, there is less danger of abuse 
from them than from the practice of venesection. The 
discharge they excite is not calculated to weaken the 
patient much ; and the relief they have so often been 
found to afford, is a sufficient reason for giving them 
atmal. Blisters, as is well known, act in a twofold 
manner; by obviating spasm, and producing revulsion: 
Issues and setuns act chiefly in the latter of these two 
ways 5 and in this respect their effects, though less sud- 
den and less powerful at first, are more durable from the 
continuance of the discharge they oceasion. It is per- 
haps hardly necessary to remark, that, if much service 
is to be expected from either of these remedies, they 
should be applied early in the disear>. The ingenious 
DrMndge, who experienced the good effects of a large 
scapulary issue on his own person, very properly ob- 
Serves, that the discharge in these cases ought to be 
considerable enough to be felt. But it is seldom possi- 
ble for us to prevail on the delicate persons, who are 
most frequently the victims of this disease, to submit to 
the application of a caustic between the shoulders. The 
discharge produced by a seton is by no means incon- 
siderable ; and as in these cases there is generally some 
part of the breast that is more painful or more affected 
by a deep inspiration than the rest, a seton in the side, 
as near as ean be to the seat of the pain, will be an use- 

| auxiliary. Dr Simmons has seen it evidently of 
great use in several cases. | 
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Genus XXX VIII. HAEMORRHOIS. 


fzmorruors, or P izes. 


ee; Sauv. gen. 217. Lin. 192.. Sag. gen. 
182. . 


MEDICINE. 


Hemorrhoidalis fluxus, Hofim. 219. 
Hemorrhoides, Junck. 11. et 12. 
Leucorrhois, Vog. 112. 


Sp. I. External P mes. 
Var. A. Bloody Pires. 


Heemorrhois moderata, Savv. sp. 1. 

Heemorrhoides ordinate, Junck. 11. 

Heemorrhoides nimiz, Junck. 11. 

Hemorrhois immodica, Sauv. sp. 2. 

Hemorrhoides excedentes, A/berti de hemorrhoid. 
e 179. : 

Ficemorrhois polyposa, Save. sp. 3. 


Var. B. Mucous Pines. 


Hemorrhoides decoloratz, albee, et mucide, Junck. 


13. Alberti, p. 248. 
Sp. Il. The Pizzs from a Procidentia Ani. 


Hzemorrhois ab exania, Sazv. sp. 4. 
Sp. II. The Running Pres. 


Sp. IV. The Bhind Pizes. 
Hemorrhoides coece, Junck. 12. Alberti, p. 274.. 


Description, The discharge of blood from small tu- 
mors on the verge of the anus constitutes what is called 
the hemorrhoids or piles. They are distinguished into 
the external and internal, according to the situation of 
the tumors, either without or within the anus. Some- 
times, however, these tumors appear without dischar- 
ging any blood ; and in this case they are called the 
hemorrhoides coce, or blind piles. Sometimes the dis- 
ease appears without the verge of the anus in distinct se- 
parate tumors; but frequently only one tumid ring ap- 
pears, seeming as it were the anus pushed without the 
body. Sometimes these tumors appear without any 
previous disorder of the body: but more frequently, be- 
fore the blood begins to flow, and sometimes even before 
the tumors are formed, various affections are perccived 
in different parts of the hody ; as headach, vertigo, stu- 
por, difficulty of breathing, sickness, colic pains, pain of 
the back and loins, and frequently a considerable degree 
of pyrexia; while along with these symptoms there is a 
sense of fulness, heat, itching, and pain, in and about 
the anus. Sometimes the disease is preceded by a se- 
rous discharge from the anus; and sometimes this se- 
rous discharge, accompanied with swelling, seems to 
come in place of the discharge of blood, and to relieve 
the above-mentioned disorders of the system. This se- 
rous discharge hath therefore. been named the Aemor- 
rhois alba. 

In this disease the quantity of blood discharged is dif- 
ferent upon different occasions. . Sometimes it flows on- 
ly when the person goes to: stool, and commonly fol- 
lows the discharge of feeces.«.In other cases it flows 
without any discharge of feeces; and then generally m 
consequence of the disorders above mentioned, when it 
is also commonly in larger quantity. This is often ve~ 
ry considerable ; and, by the repetition, so great, that 
we.could hardly suppose the body to bear it but — 
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ease happens frequently to those who are subject toa Tiss 


the hazard of life. Indeed, though rarcly, it has been 
so great as to prove suddenly fatal. ‘These considerable 
discharges occur especially to persons who have beeu 
frequently liable to the disease. They often induce 


‘preat debility, and frequently a leucophlegmatia or 
‘dropsy which proves fatal. 
-discharges of blood in this disease recur exactly at sta- 
‘ted periods. 


Sometimes the tumors and 


In the decline of life it frequently hap- 
pens that the hemorrhoidal flux, formerly frequent, 


“ceases to flow; and in that case it generally happens 


that the persons are affected with apoplexy or palsy. 
Sometimes hemorrhoidal tumors are affected with in- 
flammation, which ends in suppuration, and gives 
eccasion to the formation of fistulous ulcers in those 
parts. 

The lemorrhoidal tumors have often been consi- 
dered as varices or dilatations of the veins ; and in some 
éases varicous dilatations have appeared on dissec- 
tion. ‘These, however, do not appear in the greater 
part of cases; and Dr Cullen is of opinion that they 
are usually formed by an effusion of blood into the 
cellular texture of the intestine near to its extremity. 
When recently formcd, they contain fluid blood; but 
after they remain for some time they are usually of 


‘a firmer consistence, in consequence of the blood being 


coagulated. 

Causes, &c. It would seem probable, that the he- 
morrhoidal tumors are produced by some intetruption 
of the free return of the blood from the rectum, by 
which a rupture of the extremitics of the veins is occa- 
sioned. But considering that the hemorrliage occur- 
ring here is often preceded by pain, inflammation, and 
a febrile state, and with many other symptoms whicli 
show a connection of the topical affection with the state 
of the -whele system, it is probable that the interruption 
of the blood in the veins produces a considerable resist- 
anec to the motion of the blood through the arteries, 
and consequently that the discharge of blood is com- 
monly from the latter. Some have thought, that a 
difference of the hzmorrhois, and of its effects upon the 
system, might arisc from the diflerence of the hamor- 
rhoidal vessels from whence the blood issued. But Dr 
Cullen is of opinion, that we can scarce ever distinguish 
the vessels from which the blood flows, and that the 
frequent inosculations of both arteries and veins belong- 
ing to the lower extremity of the rectum, will render 
the effects of the hemorrhage much the same, from 
whatever source it proceeds. 

With regard to the hemorrhoids, however, he is 
of opinion, that they are for the most part, merely 
a topical affection. They take place before the pe- 
riod of life at which a venous plethora happens. They 
happen to females, in whom a venous plethora deter- 
mined to the hemorrhoidal vessels cannot be supposed 
to occur; and they happen to both sexes, and to per- 
sons of all ages, from causes which do not affect the 
system, and are manifestly suited to produce a topical 
affection only. 

These causes are, in the first place, the frequent 
voiding of hard and bulky feces, which, by their long 
stagnation in the rectum, and especially when voided, 
must necessarily press upon the veins of that part, and 
intcrrupt the course of the blood inthem. Fer this 
reason the disease so frequently happens to those who 
are habitually costive. From the same causes, the dis- 
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prolapsus ani. In voiding the fecccs, it almost always 
happens that the internal coat of the rectum is more or 
less protruded ; and, during this protrusion, it some- 
times happens that the sphincter ami is contracted: in 
consequence of this, a strong constriction is made, which 
preventing the protruded gut from being replaced, and 
at the same time preventing the return of the blood from 
it, occasions a Considerable swelling, and the formation 
of a‘tumid ring round the anus. , 

Upon the sphincter’s being a little relaxed, as it is 
immediately after its strong contraction, the portion 
of the gut which had fallen out is commonly taken 
into the body again; but by the frequent repetition 
of the accident, the size and fulness of the ring formed 
by the prolapsed intestine is much increased. It is 
therefore more slowly and difficultly replaced ; and in 
this consists the chief uneasiness of hamorrhoidal per- 
sons. As the internal edge of this ring is necessarily 
divided by clefts, the whole often puts on the appear- 
ance of a number of distinct swellings ; and it also fre- 
quently happens, that some portions of it are more 
considerably swelled, become more protuberant, and 
form those small tumors more strictly called hemor- 
rhoids or piles. 

From considering that the pressure of tle faeces, and 
other causes interrupting the return of venous blood 
from the lower extremity of the rectum, may operate a 
good deal higher up than that extremity, we may un- 
derstand how tumors may be formed within the anus; 
and probably it also happens, that some of the tumors 
formed without the anus may continue whien taken 
within the body, and cven be increased by the causes 
just mentioned. ‘Thus may the production of internal 
piles be explained, which, on account of their situation 
and bulk, are not protruded on the person’s going to 
stool, and are thercfore more painful. 

The production of piles is particularly illustrated 
by this, that pregnant women are frequently affected 
with the disease. This is to be accounted for, partly 
from the pressure of the utcrus upon the rectum, and 
partly from the costive habit to which pregnant wo- 
men are liable. Dr Cullen has known many instances 
of piles happening for the first time during the state of 
pregnancy; and there are few women who have bora 
children, that are afterwards entirely free from piles. 
—Purgatives also, especially those of the more acrid 
kind, and particularly aloetics, are apt to produce 
the piles when frequently used; and as they stinu- 
late particularly the larger intestines, they may be 
justly reckoned among the cxciting causes of this dis- 
ease. | 
Prognosis. Though the hemorrhoids are commonly, 
as we have said, to be estccmed a topical disease, they 
may, by frequent repetition, become habitual and con- 
nected with the state of the whole system; and this 
will more readily happen in persons who have been 
once affected with the disease, if they be frequently 
exposed to the renewal of the causes which occasioned tt. 
It happens also to persons much exposcd to a con- 
gestion in the hemorrhoidal vessels, in conscquence 0 
their being often in an ercet position of the body, and 
in an exercise which pushcs the blood into the depend- 
ing vessels, while at the same time the effects of these 


circumstances are much favoured by tke abuadance 
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and Jaxity of the cellular texture about the anus. It 
is to be particularly observed, that when an hemor- 
rhoidal affection has either been originally or has be- 
eome a disease of the system, it then acquires a parti- 
eular eonnection with the stomaeh; so that certain af- 
fections of the stomaeh exeite the hemorrhoidal disease, 
and eertain states of this disease exeite the disorders of 
the stomach. 

It-has been an almost universally reecived opinion, 
that the hemorrhoidal flux is a salutary evacuation, 
which prevents many diseases whieh would otherwise 
rave happened; and that it even eontributes to give 
long life: and as this opinion has been strenuously 
adopted by Dr Stahl, it has had a very considerable in- 
fluence on the praetiee of physie in Germany. ‘But Dr 
Cullen maimtaims that we can never expeet to reap 
much benefit from this flux, whieh at first is purely 
topical; and, granting that it should beeome habitual, 
it is never, he thinks, proper to be eneouraged. It is 
a disagreeable disease 5 ready to go to exeess, and there- 
by to prove hurtful, and sometimes even fatal: at best 
it is liable to aceidents, and thus to unhappy eonse- 
quenees. Ee is therefore of opinion, that even the first 
approaches of the discase are to be guarded against ; and 
that, though it should have proceeded for some time, it 
ought always to be moderated, and the necessity of it 
superseded. : 

Cure. 'The general intention of eure in cases of 
hemorrhois are much varied, aecording to the eireum- 
stances of the affection at the time. When hamor- 
rhois exists in the state of tumor, the prineipal ob- 
jeets ave to counteract inflammation, and to promote 
a discharge of blood from the part. When it is in the 
state of evaeuation, the chief intentions of cnre are, to 
diminish the impetus of bloed at the part affeeted, and 
to increase the resistance to the passage of blood 
through the ruptured vessels. And finally, when the 
disease exists in the state of suppression, the aims of 
the practitioner must chiefly be, to obviate the parti- 
cular affeetions whieh are induced in eonsequence of 
the suppression ; to restore the diseharge,.as a means 
of mitigating these and preventing others ; or, when 
the discharge caunot with propricty or advantage be 
restored, to compensate the want of it by viearious 
evacuations. 

With these various intentions in different eases, a 
variety of different remedies may be employed with 
advantage. 

When any evident eause for this disease is pereeived, 
we ought immediately to attempt a removal of that 
cause. One of the most frequent remote causes is an 
habitual eostiveness; whieh must be obviated by a pro- 
per diet, such as the persen’s own experience will best 
direet 5 or if the management of diet be not effeetual, 
the belly must be kept open by medicines, which may 
prove gently laxative, without irritating the reetum. 
In most eases it will be of advantage to acqmre a ha- 
bit with regard to the time of discharge, and to ob- 
Serve it exaetly. Another cause of the hsemorrhois to 
he especially attended to is the prolapsus ani, whieh 
18 apt to happen on a person’s having a stool. If this 
shall occur to any considerable degree, and be not at 
the same time easily and immediately replaced, it most 


_ certainly produees piles, or inereases them when otlier- 


wise produced. Persons therefore who are liable to 
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this prolapsus, should, after having becn at stool, take H:mor- 


great pains to have the intestine immediately replaeed, 
by lying down in a horizontal posture, and pressing 
gently upon the anus, till the reduetion shall be eom- 
pletely obtained. When this prolapsus is oeeasioned 
only by the voiding of hard and bulky fieees, it is to 
be removed by obviating the costiveness whieh oeea- 
sions it. But in some persons it is owing to a laxity of 
the reetum ; and in those it is often most eonsiderable 
on oeeasion of a loose stool. In these eases, it is to 
treated by astringents, and proper artifices are to be 
employed to keep the gut in its plaee. 

When the disease has frequently reeurred from ne- 
glect, and-is thus in some measure established, the me- 
thods above mentioned are no less proper ; but in this 
case some other measures must also be used. It is espe- 
elally proper to guard against a plethorie state of the 
body ; and therefore to avoid a sedentary life, full dict, 
and intemperanee in the use of strong liquor, whieh in 
all eases cf haemorrhage is of the most pernicious eon- 
sequenee. 

Exereise of all kinds is.of great serviee in obviating 
and removing a plethorie state of the body ; but upon 
occasion of the hemorrhoidal flux, when this is immc- 
diately to come on, both walking and riding, as in- 
creasing the determination of the blood into the 
heemorrhoidal vessels, are to be avoided. At other 
times, when no sueh determination is already formed, 
these modes of exereise may be very properly em- 
ployed. 

Another method of removing plethora is by cold 
bathing ; but this must be employed with caution. 
When the hemorrhoidal fiux is approaehing, it may be 
dangerous to divert.it ; but during the intervals of the 
disease, cold bathing may be employed with safety and 
advantage ; and in those.who are hable to a prolapsus 
ani, the frequent washing of the anus with cold water 
may be nseful. 

Besides general antiphlogistie regimen, in some eases 
where the inflammation runs high, recourse may be 
had with great advantage both to general blood-letting 
and to leeches applied at the anus. Helief is also often 
obtained from the external applieation of emollients, 
either alone or combined with different articles of the 
sedative. kind, as acetite of lead or opium, by which it 
is well known that pain in general, partieularly when 
depending on increased sensibility, or augmented aetion 
of the vessels, is powerfully allayed. 

When the flux has aetually eome on, we are to mo- 
derate it as much as possible, by eansing the patient 
lie in a horizontal posture on a hard bed; by avoiding 
exereise in an ereet posture, using a eool diet, and 
avoiding external heat. But with respeet to the fur- 
ther eure of this disease, we must observe, that there 
are only two cases in whieh it is eommon for hamor- 
rhoidal persons to eall for medieal assistanee. ‘The one 
is, when the affeetion is aeeompanied with much pain ; 
and the other, when the piles are aeeompanied with 
exeessive bleeding. In the first ease, we must consi- 
der whether the piles he external or internal. The pain 
of the external piles happens especially when a consi- 
derable protrusion of the rectum has taken plaee; and 
while it remains unreduced, it is strangled by the con- 
strietion of the sphineter; and at the same time no 
bleeding happens to take off the swelling of the pro- 
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truded portion of the intestine ; and sometimes an in- 
flammation supervenes, whieh greatly aggravates the 
In this case, emollient fomentations and poul- 
tices are sometimes of service, but the application of 
leeches is generally to be preferred. 

In case of execssive bleeding, we are on all occasions 
to endeavour to moderate the flux, even where the dis- 
ease has occurred as a eritical discharge ; for if the pri- 
mary disease shall be entirely and radically eured, the 
preventing any return of the hemorrhois seems pertfect- 
ly safe and proper. It is only when the disease arises 
from a plethoric habit, and from a stagnation of blood 
in the hypochondriac region, or when, though origi- 
nally topieal, it has by frequent repetition become ha- 
bitnal, and has thereby aequired a conneetion with the 
system, that any doubt can arise about curing it entire- 
ly. In any of these cases, however, Dr Cullen is of 
opinion, that it will be proper to moderate the bleed- 
ing, lest, by its continuance or repetition, the pletho- 
ric state of the body, and the partieular determination 
of the blood into the hemorrhoidal vessels, be inereased, 
and the return of the disease be too much favoured. 
Dr Stahl is of opinion, that the hemorrhoidal flux is 
never to be aecounted excessive, excepting when it oc- 
casions great debility or leucophlegmatia: but Dr Cul- 
len thinks, that the smallest approach towards produ- 
cing either of these effects should be considered as an 
exeess which ought to he prevented from going far- 
ther ; and even in the cases of congestion and plethora, 
if the plethoric habit and tendency can be obviated and 
removed, the hemorrhoidal flux may then with safety 
be entirely suppressed. In all cases therefore of exces- 
sive bleeding, or any approach to it, astringents both 
internal and external may be safely and properly ap- 
plied ; not indeed to induce an immediate and total 
suppression ; but to moderate the hemorrhage, and by 
degrees to suppress it altogether ; while at tlle same 
time nicasures are to be taken for the removing the ne- 
cessity of its recurrenee. 


Genus XXXIX. MENORRHAGIA. 


Immoderate Flow of the Mernses. 


Menorrhagia, Sauv. 244. Lin. 202. Vog. 96. 
Menorrhagia, Sag. gen. 179. 
Uteri hemorrhagia, Hoffm. IT. 224. 
Heemorrhagia uterina, Junck, 14. 
Leucorrheea, Sawv. gen. 2647. Lin. 201. Vag. 119. 
Sug. gen. 202. 
Cachexia uterina, sive fluor albus, Hoffi. III. 348. 
Fluor albus, Juack. 133. 
Abortus, Sawv. gen. 245. Lin. 204. Sag. gen. 180. 
Junck. 92. 
Abortio, Yog. 97. 
Fluor uterini sanguinis, Boerh. 1303. 
Convulsio uteri, sive abortus, Hoffm. III. 176. 


Sp. I. The Immoderate Flow of the Mewnszs, properly 
so called. 


Menorrhagia rubra, Cul. 
Menorrhagia immodiea, Sawv. sp. 3. 
Menorrhagia stillatitia, Sawv. sp. 2. 


Description. 'The quantity of the menstrual flux is 


different in dillerent women, and likéwise in the same 
woman at different times. 
fore is not always to be considered as morbid: but 
when a large flow of the menses has been preceded 
by headaeh, giddiness, or dyspnea 5 has been ushered 
in by a cold stage; and is attended with much pain of 
the back and loins, with a frequent pulse, heat, and 
thirst, it may then be considered as preternaturally 
morbid. On the other hand, when the face becomes 
pale, the pulse weak, an unusual debility is felt in exer- 
cise, and the breathing is hurried by little labour; 
when the back beeomes pained from any continuance 
in an ereet posture, when the extremities become fre- 
quently eold, and when at night the feet appear affect- 
ed with oedematous swelling; from all these symptoms 
we may conclude, that the flow of the menses has been 
immoderate, and has already induced a dangerous state 
of debility. The debility, duced in this ease, often 
appears also by affections of the stomach, an anorexia, 
and other symptoms of dyspepsia ; by a palpitation of 
the heart, and frequent faintings ; by a weakness of 
mind, liable to strong emotions from slight causes, espe- 
cially those presented by surprise. A large flow of the 
menses attended with barrenness in married women, may 
generally be considered as preternatural and morbid. 
Generally, also, that flow of the menses may be consi- 
dered as immoderate, which is preceded and followed 
by a leucorrheea. 

Causes, &c. The proximate cause of the menor- 
rhagia is either the effort of the uterinc vessels preter- 
naturally increased, or a preternatural laxity of the ex- 
tremities of the uterine arteries—The remote causes 
may be, 1. Those which increase the plethoric state of 
the uterine vessels ; as a full and nourishing diet, much 
strong liquor, and frequent intoxications. 2. Those 
which determine the blood more eopiously and for- 
cibly into the uterine vessels; as violent strainings of 
the whole body ; violent shocks from falls; strokes or 
contusions on the lower belly; violent exercise, parti- 
cularly in daneing ; and violent passions of the mind. 
3. Those which particularly irritate the vessels of the 
uterus; as exeess in venery; the exercise of venery 
in the time of menstruation ; a costive habit, giving 
occasion to violent strainiug at stool; and cold applied 
to the feet. 4. Those which have foreibly overstramed 
the extremities of the uterine vessels ; as frequent abor- 
tions, frequent childbearing without nursing, and diffi- 
cult or tedious labours. Or, lastly, Those whieh im- 
duce a general laxity ; as living mueh in warm eham- 
bers, and drinking mueh of warm cnervating liquors, 
such as tea, coffee, &c. 

Cure. The treatment and cure of the mnenorrhagia, 
must be different according to the different causes of 
the disease. ‘The practices employed, however, are 
chiefly used with one of two intentions ; either with 
the view of restraining the discharge when present, or 
of preventing the return of an excessive discharge at 
the sueceeding period. The first is chiefly to be ac- 
complished by employing such practices as diminish 
the force occasioning the discharge of blood, or as 
augment the resistance to its passage throngh the 
vessels by whieli it is to be diseharged. The last 1s m 
some degrce to be obtained by avoiding causes which 
either inereasc the general impetus of the blood, of 
the impetus at the uterus in particular; but ~— 
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; nor. Pally by giving additional vigour to the uterine ves- 
ix. sels. 
7 ; r— In all cases, the first attention ought to be given td 


avoiding the remote causes, whenever they ean be 
done; and by such attention the disease may be often 
entirely cured. When the remote eauses cannot be 
avoided, or when the avoiding them has been ne- 
eleeted, and a eopious menstruation has come on, it 
should be moderated as much as possible, by abstain- 
ing from all exercise at the coming on or during the 
continuanee of the menstruation; by avoiding even an 
ereet posture as much as possible ; by shnnning exter- 
nal heat, and of course warm chambers and soft beds 4 
by using a light and cool diet; by taking cold drink, 
at least as far as former habits will allow; by avoid- 
ing venery; by obviating ecostiveness, or removing it 
by laxatives which give little stimulus. ‘The sex are 
commonly negligent, cither in avoiding the remote 
causes, or in moderating the first beginnings of this 
disease. It is by such neglect that it so frequently 
beeomes violent and of difheult cure ; and the frequent 
repetition of a copious menstruation may be considered 
as a eause of great laxity in the extreme vessels of the 
uterus. 

When the coming on of the menstruation has been 
preceded by some disorder in other parts of the body, 
and is accompanied with pains of the back, somewhiat 
like parturient pains, with febrile symptoms, and when 
at the same time the flow seems to be copious, a bleed- 
ing at the arm may be proper, but is not often neces- 
sary ; and it will in most eases be sufficient to employ, 
with great attention and diligence, those means already 
mentioned for moderating the discharge. 

When the immoderate flow of the menses shall seem 
to be owing to a laxity of the vessels of the uterus, as 
may be concluded from the general debility and laxity 
of the person’s habit; from the remote causes that 
have oeeasioned the disease; from the absence of the 
symptoms which denote increased action in the vessels 
of the uterus; from the frequent recurrence of the 
disease ; and particularly frona this, that the female in 
the intervals of menstruation is liable to a leucorrheea: 
in such a case, the disease is to be treated, not only by 
employing all the means above mentioned for mode- 
rating the hemorrhage, but also by avoiding all irrita- 
tion, every irritation having a greater effeet in propor- 
hon as the vessels are more lax and yielding. If, in 
Such a case of laxity, it shall appear that some degree 
of irritation oceurs, opiates may be employed to mode- 
rate the diseharge ; but in using these much caution is 
requisite. If, notwithstanding these measures having 
heen taken, the discharge shall prove very large, astrin- 
gents both external and internal may be employed. In 
such eases, Dr Cullen asks, May small doses of emeties 
be of serviee ? 

When the menorrhagia depends on the laxity of the 
uterine vessels, it will be proper, in the intervals of 
menstruation, to employ tonic remedies $ a3 cold bathing 
and chalybeates. The exercises of gestation also may 
be very useful, both for strengthening the whole system, 
and for taking off the determination of the blood to the 
interna! parts. 

These remedies may be employed in all cases of me- 
norrhagia, from whatever cause it may have proceeded, 
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if it shall have already induced a considerable degrec of eucor 
debility in the body. rhea. 
omens, jane 


Sp. If. Azsonrioy. 249 
Menorrhagia abortus, Cu/, 
Menorrhagia gravidarum, Sazv. sp. 6. 
Abortus eflluxio, Sawv. sp. 1. 
a, Abortus subtrimestris. 
b, Abortus subsemestris. 
c, Abortus oetimestris. 


Abortus ab uteri laxitate, Sawv. sp. 2. 


Sp. ILI. Immoderate Flux of the Locura. 248 


Menorrhagia lochialis, Sawv. sp. 8. Cul. 


For the description, treatment, and cure, of these 
two last diseases, see MIDWIFERY. 


Sp. IV. Immoderate Flow of the Menszs from some 


loeal disorder. — 


Menorrhagia vitioram, Cu/. 
Menorrhagia ex hysteroptosi, Sawv. sp. 5. 
Menorrhagia ulcerosa, Sawv. sp. 9. 


Sp. V. The Leucorrhea, Fluor Albus, or Wurres. 


Menorrhagia alba, Cu. 

Leueorrhoea, Sawv. gen. 26%. 
Menorrhagia decolor, Sawv. sp. 7. 
Leueorrhcea Amerieana, Sauv. sp. 5. 
Leucorrhcea Indiea, Sav. sp. 6. 
Leucorrhcea Nabothi, Sau. sp. g. 
Leueorrhcea gravidarum, Sav. sp. 8. 
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Description. The fluor albus, female weakness, or 
whites, as it 1s commonly ealled, is a disease of the 
womb and its contiguous parts; from which a pale-eo- 
loured, greenish, or yellow fluid is discharged, attend- 
ed with loss of strength, pain in the Joins, bad diges- 
tion, and a wan sickly aspeet. 

Causes, &e. The quantity, eolour, and consistence 
of the diselarge chiefly depend upon the time of its 
duration, the patient’s habit of body, and the nature 
of the cause by which it was produced. aking cold, 
strong liquor, immoderate heat and moisture, or vio- 
lent exercise, are all observed to produee a bad effect, 
as to its quantity and quality. 

Weakly women of lax solids, who have had many 
children, and long laboured under ill health, are of 


all the most subject to this disagreeable discase ; from 


whieh they unfortunately suffer more severe penance 
than others, as the nicest sensations are often connected 
with such a delicacy of bodily frame as subjeets them 
to it. 

In Holland it is very frequent, and in a manner pe- 
culiar to the place, from the dampness of its situation : 
the surrounding air being so overcharged with moisture 
as to rclax the body, stop perspiration, and throw it 
upon the bowels or womb; producing in the first a 
diarrhoea or flux, in the last the for albus or female 
weakness. 

The discharge often proceeds from the vessels subser- 
vient to menstruation; because, in delicate habits, where 
those vessels are weak, and consequently remain too 
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Hemor- long uncontracted, the fluor albus sometimes inmediate- 
rhagie. ly follows the menses, and goes off by degrees as they 


gradually close. It also comes from the mucous glands 
of the womb, as i$ particularly evident in very young 
females of eight and ten years old; in whom, tlrough 
very rarely, it has been observed, and where it must 
then necessarily have escaped from those parts, as the 
uterine vessels are not sufficiently enlarged for its passage 
at so early a period. 

Sometimes, as in women with child, it proceeds 
from the passage to the womb, and not from the womb 
itself; which, during pregnancy, is closely sealed up, 
so that nothing can pass from thence till the time of 
labour. The application of those instruments called 
pessaries, from the pain and irritation they occasion, 
is also apt to bring on this discharge. Hence we 
may conclude, that this disease may happen although 
the blood be in a pure state. Here the fault secms to 
be placed in the vessels at the part, by which the 
fluids are vitiated and changed from their natural quali- 
ties. 

The fluor albus has been supposed to supply the 
want of the menses; because where the first prevails, 
the last is generally either irregular or totally wanting : 
but it might more properly be said, that the presence 
of the Auor albus, which is a preternatural evacuation, 
occasions the absence of that which is natural; as 1s 
evident from the return of the menses after the fluor 
albus has been cured. Indeed, when this discharge 
appears about the age of 13 or 14, and returns once a 
month, with symptoms like those of the menses, then 
it may be deemed strictly natural, and therefore ought 
not to be stopped. 

Prognosis. 
to two kinds. The first arises from a simple weakness, 
or the relaxation of the solids; which may either be 
general, where the whole bodily system 1s enervated and 
unstrung 3 or partial, where the womb only is thus af- 
fected, in consequence of hard labour, frequent miscar- 
riages, a suppression or immoderate qnantity of the 
menses, or a sprain of the back or loins. 

In the first case, the discharge being generally mild, 
may be safely taken away. In the sccond, it may 
proceed from a vitiated or impure blood, where the 
body, from thence, is loaded with gross humours, 
which nature for her own security and relicf thus en- 
deavours to carry off. In such cases, the discharge is 
often of a reddish colour, like that from old ulce- 
rous sores ; being sometimes so sharp as to excoriate 
the contiguous parts, and occasion a smarting and heat 
of urine. 

A deep-seated, darting pain, with a forcing down, 
attending such a discharge is a very dangerous and 
alarming sign, and indicates an ulceration or cancerous 
state of the womb. This malignant state of the disease, 
if of long continuance, is extremely difficult to cure ; 
and disposes the patient to barrenness, a bearing down, 
dropsy, or consumption. | 

Cure, &c. The causes of those two kinds of this 
disease being diffcrent, so they will require a very dif- 
ferent method of cure. For this purpose, in the first 
case, nothing will be more proper than nourishing 
simple food ; such as veal broths, jellies, fresh eggs, 
and milk diet. The acid fruits will also be proper ; 


and the patient may take a restorative, strengthening 


$ 


The fluor albus may be distinguished in- 


CIN E. 


the weakened fibres of the womb in returning to their 
natural state, 

The same method may be used with success, where 
the fluor albus {follows tlie menses, as already obser- 
ved, , 

The Tunbridge or Spa waters may be drank at the 
same time; and, if necessary, an infusion of green tea, 
or pure smith’s forge watcr, may be used avith a womb- 
syringe as an injection twice a-day. Should the dis- 
ease prove uncommonly obstinate, the patient may go 
into the cold bath every second day; and also drink 
lime-water with milk, which will expedite the cure, 
and prevent a relapse. Volatile liniment, and after- 
wards a strengthening plaster, may be applied to the 
small of the back. 

By way of caution, the female should abstain from 
the immoderate use of tea ; and be rcmoved into a dry 
elear air; or if she be obliged to remain in one less 
proper, she may apply the flesh-brush, and wear a flan- 
nel shift next lier skin, impregnated with the fumes of 
burning frankincense or any of the grateful aromatic 
gums. Cold spring water pumped on the loins, ora 
blistering plaster applied to the bottom of the spine or 
back, are both very powerful in their effects, and have 
sometimes succeeded after other remedies had been 
tried in vain. 

In the second species of the disease, where the dis- 
charge is sharp and of long standing, it would be ex- 
tremely dangcrous to suppress it suddenly, either by 
astringents internally taken, or applied as injections, 
until the system be restored toa more sound and vigo- 
rous condition. 

A purging potion may be taken twice a-week, and 
in the intervals an alterative pill night and morning. 
After this course has been continued a fortnight or 
three weeks, she may begin with the strengthening 
bitter infusion, or some other tonic, in the quantity 
of a tea-cupful twice a-day, or to a greater extent if 
the stomach will allow. 

The same sort of food and regimen will here be 
proper as in the first kind of the disease. The patient 
should abstain from malt liquors, and drink rice-water, 
in each pint of which half an ounce of gum-arabie has 
been dissolved; or if she be weak, and of a cold bloat- 
ed habit of body, a little French brandy may be added 
occasionally. 

When she begins to take the bitter infusion, it will 
be proper to use the Tunbridge or Pyrmont water for 
common drink; but if those cannot conveniently be 
had, the alkaline aérated water, impregnated with iron, 
will make an excellent substitute. [fit should render her 
costive, and oecasion headach, she may desist, and drink 
a solution of crystals of tartar, or a little senna tea sweat- 
ened with manna, till those complaints be removed. 

In short, as this is a malady of the most disagreeable 
kind, which by long continuance or negleet becoms 
difficult of curc, and often produces an wlceration of 
the womb, bearing down, barrenness, a dropsy, ox eon- 
sumption ; it were to be wishcd that women, on such 
occasions, would be more attentive to thcir own safety, 
by using all possible means, in due time, to prevent 
those disorders. 

Dr Leake says he has attended more patients labour- 
ing under the flor albus in the autumn than at any other 

season 
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infusion, which will give firmness to the body, and assist Jen 
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« or- sexson of the year, especially wlien the weather was 

bie. uncommonly moist and cold: most of them were cured 

— by change of diet, an inercased perspiration, and the 
proper use of einehoua with aromatics. He observed, 
that several about this time who escaped the disorder, 
were visited with bad colds, a defluxion on the throat, 
ora diarrhoea, which were removed by a sinslar treat- 
ment. 

Among other remedies which have been recom- 
mended in leucorrhcea, recourse has lately becn had to 
the internal use of cantharides. This remedy for leu- 
corrheea has, 1n particular, been highly extolled in a 
late publication on the powers of cantharides, when 
used internally, written by Mr John Roberton, surgcon 
in Edinburgh. The analogy between gleet and Icu- 
eorrheea, Mr Roberton tells us, suggested to him, that 
the cantharides, which he had employed with such good 
effects in gleet, might also be used in: leucorrlea. 
The event, he affirms, fully answered his expectations, 
and he has employed the remedy with very great suc- 
cess. The cantharides were used under the form of 
tincture : the tenctura meloes vesivcatoria: of the Edin- 
burgh Pharmacopoeia. This medicine he employed in 
much larger doses than:is commonly prescribed. ‘Thus 
a nuxturc containuig an ounce of the tincture of can- 
tharides, diffused. in-six ounees of water, was taken to 
the extent of half an ounec, four times a day; nay, in 
some cases, the tincture was exhibited to the extent of half 
an ounce in a day, withont any inconvenience, and with 
the best effects. As cxamples of the power of this re- 
medy, Mr Roberton has given a detail of six eases, se- 
lected from a number which have been under his care. 

, In three cases, as being the most inveterate, the effects 
of the cantharides were most evident. And we shall 
only observe, that if this remedy be found by other 
practitioners to be equally successful in the eure of leu- 
corrhoea, it will be a very valuable acquisition in the 
practice of medicine, especially if it shall be found by 
others, as well as by Mr Roberton, that not only the 
general symptoms of leucorrhcea are removed, but that 
the tone and functions of the utcritie system are com- 
pletely restored by the use of cantharides. 

As women are sometimes connected with those who 
do not conscientiously regard their safety, it is a cir- 
cumstance of the utmost censequence to distinguish a 
fresh venereal infection from the fluor albus or whites : 
for if the first be mistaken for the last, and be either ne- 
glected or improperly treated, the worst consequences 
may arise. 

The following signs will best inform the patient 
whether there be occasion for her doubts or not. 

A fresh infection, called gonorrhea, is malignant and 
inflammatory ; the fluor albus most commonly ariscs 
from relaxation and bodily weakness : and therefore the 
remedies proper in the first disorder would render the 
last more violent, by locking up aud confining the in- 
fectious matter. 

In the gonorrhoea, the discharge chiefly procecds 
from the parts contiguons to the urinary passage, and 
Continues whilst the menses flow ; but in the fluor albus 
it is supplicd from the cavity of the womb and its pas- 
sage, and then the menses are seldom regular. 

In the gonorrhoea, an itching, inflamination, and 
heat of urine, are the forerunners of the discharge ; the 
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orifice of the urinary passage is prominent and painful, casarihas. 
and the paticnt is affected with a frequent irritation to 
make water. In the /lwor albus, pains in the loins, and 
loss of strength, attend the discharge 5 and if any in- 
flammation or heat of urine follow, they happen in a 
less degrce, and only after a long continuance of the 
discharge, which, becoming sharp and acrimonious, ex- 
coriates the surrounding parts. } 

In the gonorrheea, the discharge suddenly appears 
without any cvident cause; but in the fluor albus, it 
comes on more slowly, and is often produced by irregu- 
larities of the menses, frequent abortion, sprains, or 
long-coutinued illness. 

In the gonorrhoea, the discharge is greenish or yel- 
low, less in quantity, and not attended with the same 
symptoms of weakness. In the fluor albus, although * 
sometimes of the same colour, especially in bad habits 
of body, and after long continuanec, it is usually more 
oficnsive and redundant in quantity. 

All the other kinds of hzmorrhage enumerated by 
medical writers, are by Dr Cullcn reckoned to be symp- 
tomatic. 


Sromacacr, Sauv. gen. 241. 


LR "P75 Voge” Ss. 
Sag. gen. P77, | 


Species : Scorbutica, Purulenta, &c. 


frmatemesis, Sauv. gen. 242. Lin. 184. 


Vog. 8g. 
Sag. gen. 177. 


Species: Plethorica, Catamenialis, Scorbutica, &c. 


flamatunra, Sauv. gen. 233. 


Lin. 198. 
Sag. gen. 178. 


Vog. 92. 
Species: Purulenta, Calenlosa, Hamorrhoidalis, &c.- 


OrpER V. PROFLUVIA. 
Genus XL. CATARRHUS. 


The Cararrnu. 


Catarrhus, Sawv. gen. 186. Vog. 98. Sag. gen. 145. 

Coryza, Lin. 174. Vog. 100. Sag. gen. 196. 

Rheuma, Sauv. gen. 142. 

Tussis, Sauv. gen. 142. Lin. 155. 
gen. 245, 255. Junck. 30. 

Tussis catarrhalis et rheumatica, Hoffin. ITI. 109. 


Vog. 205. Sag. 


Sp. L. Catarrh from Coxp. 


Catarrhus 4 frigore, Cad: 

Catarrhus benignus, Sawv. sp. ¥. 

Catarrhus pectoreus, Sazv. sp. 6. 

Coryza catarrhalis, Sauwv. sp. 1. 

Coryza phlegmatorrhagia, Savv. sp. 2. Salmuth. | 
Obs. cent. 1, 37. Junck. 28. Morgagn. de sed. 
mie 20. 

Coryza febricosa, Savv. sp.6.0 

Tussis catarrhalis, Sawv. sp. 1. N. Rosen. Diss, apud. 
Haller, Disput. Pract. tom. u. 

Rheuma catarrhale, Sawv. sp. I. 

Amphimerina catarrhalis, Sav. sp. 2. 

Amphimerina tussiculosa, Sawv. sp, 13. 

Cephalalgia catarrhalis, Sawv. sp. 10.. 
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Profluvia. 
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‘Sp. W. Catarrf: from Conragzion. 


Catarrhus 4 contagio, Cui. 
Catarrhus epidemicus, Saav. sp. 3. 
Rheuma epidemicum, Sazv. sp. 2. 
Synocha catarrhalis, Sazv, sp. 5. 


There are several symptomatic species: as, Catarrhus 
Rubeolosus ; ‘Tussis Variolosa, Verminosa, Calculosa, 
Phthisica, Hysterica, & dentitione, Gravidarum, 
Metallicolarum, &c, 


Description. 'The cataryh is an increased excretion 
of mucus from the mueons membrane of the nose, 
fauces and bronchi, attended with pyrexia. 

Practical writers and nosologists have distingnished 
the disease by different appellations, according as it 
happens to affect different parts of the mucous mem- 
brane, one part more or less than the other: bnt Dr 
Cullen is of opinion that the disease in those different 
parts is always of the same nature, and proceeds from 
the same cause in the one as in the other. Very com- 
monly indeed, those different parts are affected at the 
same time; and therefore there is little room for the 
distinction mentioned. The disease has been frequent- 
ly treated of nnder the title of tussis or cough; anda 
cough, indeed, always attends the chief form of catarrh, 
that 1s, the increased excretion from the bronchiz ; but 
as it is so often also a symptom of many other affections, 
which are very different from one another, it is impro- 
perly used as a generic title. 

The disease generally begins with some difficulty of 


breathing through the nose, and with a sense of some 


fulness stopping up that passage. his again is often 
attended with some dull pain and a sense of weight in 
the forehead, as well as a stiffness in the motion of the 
eyes. These feelings, sometimes at their very first 
beginning, and always soon after, are attended with 
the distillation of a thin fluid from’ the nose, and 
sometimes from the eyes; and these fluids are often 
found to be somewhat acrid, both by their taste and 
by their fretting the parts over which they pass. 
These symptoms constitute the coryza and gravedo of 
authors, and are commonly attended with a sense of 
Jassitude over the whole body. Sometimes cold shi- 
verings are felt ; at least the body is more sensible than 
usual to the coldness of the air; and with all this the 
pulse is more frequent than ordinary, especially in the 
evenings. | 

These symptoms have scldom continued long before 
they are accompanied with some hoarseness, and a 
sense of roughness and soreness in the trachea, with 
some difhculty of breathing, expressed by a sense of 
straitness in the chest, and with a cough which seems 
to arise from some irritation felt at the glottis. This 
cough is generally at first dry and painful, occasiening 
pains about the chest, and more espeeially in the 
breast; sometimes, together with these symptoms, 
pains resembling those of the rheumatism are felt in 
several parts of the body, particularly about the neck 
and head. With all these symptoms, the appetite is 
/mpaired, some thirst arises, and a feverish lassitude js 
felt all over the body. These symptoms mark the 
height and violence of the disease ; but commonly 
1 does not continue long. By degrees the cough 

I 


comes to be attended with a more copious éxcretion of ga, 
mucus; which is at first thin, but gradually becoming " 
thicker, 1s brought up with less frequent and less |g. 
horious coughing. ‘The hoarseness and soreness of 
the trachea are also relieved or removed; and the fe- 
brile symptoms abating, the expectoration becomes 
again less considerable, and the cough less frequent, til] 
at length they cease altogether. 

Such is generally the course of this disease, neither 
tedious nor dangerous; but it is sometimes in both 
respects otherwise. ‘lhe body subjected to catarrh 
seems to be more than usnally liable to be affected 
by cold air; and upon exposure of the body to fresh 
cold, the disease, which seemed to be yielding, is 
often brought back with greater violence than before, 
and is rendered not only more tedious than otherwise — 
it would be, but also more dangerous by the superven- 
ing of other diseases. Some degree of the cynanche 
tonsillaris often accompanies the catarrh ; and when 
this is aggravated by a fresh application of cold, the 
cynanche also becomes more violent and dangerous 
from the cough which is present at the samc time, 
When a catarrh has been occasioned by a violent cause, 
when it has been aggravated by improper manage- 
ment, and especially when it has been rendered more 
violent by fresh and repeated applications of cold, it 
often passes into a pneumonic inflammation, attended 
with the utmost danger. 

Unless, however, such accidents as these happen, a 
catarrh, in sound persons not far advanced in life, is 
always a slight and safe diseases but in persons of a 
phthisical disposition, a catarrh may readily produce a 
hzemoptysis, or perhaps form tubercles, in the lungs; 
and still more readily in persons who have tubercles 
already formed in the lungs, an accidental catarrh may 
occasion the inflammation of these tubercles, and in 
consequence produce a phthisis pulmonalis. 

In elderly persons, a catarrh sometimes proves a 
dangerons disease. Many persons, as they advance in 
life, and especially after they have arrived at old age, 
have the natural mncus of the lungs poured out in 
greater quantity, and requiring a frequent expectora- 
tion. If, therefore, a catarrh happen to sueh per- 
sons, and increase the afflux of fluids to the lungs, 
with some degree of inflammation, it may produce 
the peripneumonia notha, or more properly chronic 
catarrh, a disease continuing often for many years, or 
at least returning regularly every winter; which im 
such cases is very often fatal. ) 

Causes, &c. The proximate cause of catarrh seems 
to be an inercased afflux of fluids to the mucous mem- 
brane of the nose, fances, and bronchi, along with 
some degrece of inflammation affecting the same. The — 
latter circumstance is confirmed by this, that, in the 
case of eatarrh, the blood drawn from a vein com- 
inonly exhibits the same inflammatory crust which ap- 
pears in the case of phlegmasize. 'The remote cause 
of catarrh is most commonly cold applied to the body. 
This application of cold producing catarrh is gene- 
rally evident; and Dr Cullen is of opinion that it would 
always be so, were men acquainted with and attentive 
to the circumstances which determine cold to act upon 
the body. 

The application of cold which occasions a catarrk 
probably operates by stopping the discharge se 

made 
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J yja. made by the skin, and whicli is theréfore determined to 
=~ the mueous membrane of the parts above mentioned. 
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As a part of the weight which the body daily loses by 
insensible evacuation, is owing to an exhalation from 
the lungs, there 1s probably a connexion between this 
exhalation and the cutancous perspiration, so that the 
one may be increased according as the other is dimi- 
nished ; and thercfore we may undcrstand how the di- 
minution of cutaneous perspiration, by the application 
of cold, may increase the afflux of fluids to the lungs, 
and thereby produce a catarrh. 

Dr Cullen remarks that there are some observations 
of Dr James Keil which may render this matter 
doubtful; but says there is a fallacy in those obscrva- 
tions. The evident effects of cold in producing 
coryza, leave the matter, in general, without doubt ; 
and there are several other observations which show a 
connexion between the lungs and the surface of the 
body. 

Whether from the suppression of perspiration, a ca- 
tarrh be produced merely by an increased afflux of 
fluids, or whether in addition to this the matter of per- 
spiration be at the same time determined to the mu- 
cous glands, and there excites a particular irritation, 
may be uncertain; but Dr Cullen thinks the latter 
supposition is most probable. 

Although in the case of a common catarrh, which 
is in many instances sporadic, it may be doubtful 
whether any morbific matter be applicd to the mu- 
cous glands; yet we are certam that the symp- 
toms of a catarrh do frequently depend upon such a 
matter being applied to these glands, as appears from 
the case of measles, chincough, and especially from 
the frequent occurrence of contagious and epidemical 
catarrh. , 

The phenomena of contagious catarrhs have becn 
much the same with those of the others; and the dis- 
ease has always been particularly remarkable for this, 
that it has been the most widely and generally spread- 
ing epidemic known. It has seldom appeared in any 
one country of Europe, without appearing successively 
in almost every different part of it; and, in some in- 
Stanees, it has been also transferred to America, and 
has been spread there in like manner, so far as we have 
had opportunities of being informcd. 

The eatarrh from contagion appears with nearly 
the same symptoms as those above mentioned. It scems 
often to come on in consequence of the application of 
cold. And indeed catarrh from cold and contagion 
are in every respect so similar, that when this epidc- 
mic rages, it is impossible to determine with a person 
having symptoms of catarrh after exposure to cold, 
whether the diseasc proceeds from the one causc or 
the other. In most instances, however, catarrh from 
contagion comes on with more cold shivering than the 
catarrh arising from cold alone; and the former does 
also not only sooner show febrile symptoms, but to 
4 more considerable degree. Accordingly, it more 
speedily runs its course, which is commonly finished 
Ina few days. It sometimes ends by a spontaneous 
Sweat; and this, in some persons, preduces a miliary 
eruption. It is, however, the fcbrile state of this 
disease especially that is finished in a few days ; for 
the cough and other catarrhal symptoms do freqnent- 
dy continue longer, and often when they appear to be 
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going off they are renewed by any fresh application of Catarrhus, 
heetenate’ emeneed 


cold. 

Prognosis. Considering the number of persons who 
are aflected with catarrh, of either the one species or 
the other, and escape from it quickly without any 
hurt, it may be alluwed to be a disease eommonly free 
from danger : but it is not always to be treated as such 3 
for in some persons it is accompanied with pueumonic 
inflammation. In the phthisically disposed, it often 
accelerates the coming on of phthisis; and in elderly 
persons it often proves fatal in the manner we have ex- 
plained above, viz. by degenerating into its chronie 
state. Lut though chronic catarrh be often the termi- 
nation of that species which arises from cold, we have 
not, in any casc, observed it to arise as a consequence 
of a catarrh from contagion. This species of catarrh, 
however, is not unfrequently followed by phthisis ; or 
rather, where a phthisical tendency before existed, the 
aflection has been begun and its progress accclerated 
from this eause. 

Cure. The cure of catarrh is nearly the same, 
whether it proceeds from cold or contagion; only in 
the latter case remedies are commonly more necessary 
than in the former. In the cases of a moderate dis- 
ease, it ig commonly suflicicnt to avoid cold, or to ab- 
stain from animal food for some days. In some cases, 
where the febrile symptoms are considerable, it is pro- 
per for that length of time to lie in bed, and, by taking 
frequently some mild and diluted drink, a little warm- 
ed, to promote a very gentle sweat; and after this to 
take care to return very gradnally only to the use of 
the free air. When the disease is more violent, not 
only the antiphlogistic regimen, cxaetly observed, but 
varions remedies also, become necessary. To take 
off the phlogistic diathesis which always attends this 
discase, blood-lctting, more er less, according as the 
symptoms shall require, is the proper remedy. After 
blood-letting, for restoring the determination of the 
fluids to the surface of the body, and at the same 
time for expediting the sccretion of mucus in tlic lungs, 
which may take off the inflammation of its membrane, 
vomiting is the most effectual means. For the last- 
mentioned purpose, it has been supposed that squills, 
gum-ammoniac, the volatile alkali, and some other 
medicines, might be useful; but their eflicacy has 
never been found considerable: and if squills have ever 
been very useful, it seems to have been rather by their 
emctic than by their expectorant powers. When the 
inflammatory affeetions of the lungs secm to be consi- 
derable, it is proper, besides blood-letting, to apply blis- 
ters to the back or sides. 

As acough is often the most troublesome circum- 
stance of this disease, so demulcents may be cmploycd 
to alleviate it. But after the mflammatory symptoms 
are much abated, if the cough still remains, opiates af- 
ford the most effectual means of relieving it; and, in 
the circumstances just now mentioned, they may be 
very safely employed. Very considerable advantage 
is often derived from employing opiatcs m sueh a 
manner as to act more immediately on the head of 
the wind-pipe. For this purpose, opium may often 
be advantageously conjoined with demulcents, melting 
slowly in the mouth. And perhaps no form is more 
convenicnt, or answers the purpose better, than the 
trochisct glycyrrhize cum opio of the Edinburgh Phar- 

macoporia,. 
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Profluvia. Macopoeia, where purified opium is combined with 
nym extract of Lquorice, gum arabic, and other demul- 


cents, to the extent of about a grain in a dram of the 
composition. After the inflammatory and febrile 
states of this disease are very much gone, the most ef- 


' fectual means of discussing all remains of the catarrhal 


affeetion is by some exercise of gestation diligently em- 
ployed. | 

Besides the remedies above mentioned, Dr Mudge, 
in a.treatise on this disease, recommends the steam of 
warm water as a most efficacious and safe remedy for 
a catarrh, and. aybich indeed he scems to eonsider as 
little less than zxfallrble. ‘The method of breathing in 
these steams is described under the word EHALER ; 
but he gives a caution to people in health, who may 
aceidentally see his machine, not to make the experi- 
ment of breathing through cold water with it, or they 
will be almost certain of catching a severe eold. His 
direetions for those troubled with the catarrh are as 
follow : 

“‘ Jn the evening, a little before bedtime, the pa- 
tient, if of adult age, is to take three.drams, or as 
many tea-spoonfuls, of elixir paregorreum, in a glass 
of water: if the subject be younger, for instance under 
five years old, one tea-spoonful ; or between that and 
ten years, two. About three quarters of an hour af- 
ter, the patient should go to bed, and, being covered 
warm, the inhaler three parts filled with water nearly 
boiling (which, from the eoldness of the metal, and 
the time it ordinarily takes before it is to be used by 
the patient, will be of a proper degree of warmth), 
and being wrapped up in a napkin, but so that the 
valve in the cover is not obstrueted by it, is to be 
placed at the arm-pit, and the bedclothes being drawn 
np and over it elose to the throat, the tube is to be 
applied to the mouth, and the patient should inspire 
and expire through it for about twenty minutes or 
half an hour. 

“ Tt is very evident, as the whcle.act of respiration 
is performed through the machine, that in inspiration 
the lungs will be filled with air which will be hot, and 
loaded with vapour, by passing through the body of 
water; and in exspiration, all that was contained in 
the lungs will, by mixing with the steam on the sur- 
face of the water, be forced through the valve in the 
cover, and settle on the surface. of the body under the 
bedclothes. ve 

‘The great use of this particular construction of 
the inhaler is this: First, As there is no necessity, ‘at 
the end of every inspiration, to remove the tube from 
the mouth, in order to expire from the lungs the va- 
pour which had been received into them, this machine 
may therefore. be used with as.much ease by eluldren 
as older people. And, secondly, As a feverish habit 
frequently accompanies the disorder, the valve in that 
respeet also is of the utmost importance: for a sweat, 
or at least a free perspiration, not only relieves. the 
patient from the restless anxicty of a hot, dry, and 
sometimes parehed skin, but is also, of all evacuations, 
tue most eligible for removing the fever; and it will 
be generally found, that, after the inhaler so con- 
Strueted has been used a few minutes, the warm 
vapour under the elothes will, by settling upon the 


trenk, produce a sweat, which. will gradually extend 
itself. to the legs and feet. 


‘Jn a catarrhous fever, or any feverisly habit attend- 


ing this cough, it would be proper to take a draught of t, 


warm thin whey a few minutes before the inhaler he 
used; and after the process is over, the sweat which it 
has produced may be continued by occasional small 
draughts of weak warm whey or barley-water. The 
sweating is hy no means so necessary to the cure of the 
catarrhous cough, as that the sueeess of the inhaler 
against that complaint. at all depends upon it. 

_« After this respiratory process is over, the patient 
usually passes the night without the least interruption 
from the cough, and feels no further molestation from 
it than once or twiee in the morning to throw off the 
trifling leakage which, unperceived, had dripped. into 
the bronchize and vesieles during the night; the thin- 
ner parts of which being evaporated, what remains is 
soon got rid of by a very gentle effort. 

“J cannot, however, take leave of this part of my 
subject, without pointedly observing, that if the pa- 
tient means not to be disappointed by my assurances or 
his own expectations, it is essentially neecssary that the 
following remarks, with regard to the time and mane 
ner of using this process, should be strictly attended 
to. 

“First, That.as.tender yaletudinary people are but 
too well acquainted with the first notices of the disorder, 
the remedy must, or ought to be, used :the same even- 
ing 3 which will, in. an ordinary seizure, be attended 
with an immediate cure: but if the.soreness of the re- 
Spiratory organs, or the .petulance.of the cough, show 
the cold which has been contracted .to haye been very 
severe, the mhaler, without the opiate, should: be again 
repeated for the same time the next morning. 

‘‘ Secondly, If the. use of the inhaler, &c. be delay- 
ed till the second night, it will be always right to re- 
peat it again the next morning.without the opiate, but 
with it-if the seizure has been violent. 

“ Aud, lastly, If. the cough be of some. days stand- 
ing, it will be always necessary to.employ both parts 
of the process at night and the sueeeeding morning, 
as the first simple inflammatory. miselief is now most 
probably aggravated by an additional one of a chronic 
tendency. 

“ But if, thrargh the want of a timely application, 
or a total neglect of this or any other remedy, the 
cough should continue to harass the patient, it 1s, par- 
ticularly im delicate and tender constitutions, of the ut- 
most consequence to attempt the removal of it as soon 
as possible, before any floating acrimony im the consti- 
tution (from the perpetual irritation) receives an habi- 
tual determination to an organ so essential to life as the 
lungs. 

“ If the patient expectorate with ease and freedom 
a thick and well-digested inoffensive phlegm, there.1s 
generally but little doubt of his spitting off the disor- 
der, with common care, in a few days; and till that be 
accomplished, a proper dose of elixir paregaricum for 
a few successive nights will be found very useful in sup- 
pressing the fatiguing irritation and ineffeetual eough, 
occasioned by a-matter which, dripping in the early 
state of the disease into the bronchiz during the night, 
is commonly at that time too thin to be discharged by. 
these convulsive efforts. 

‘“ If, however, notwithstanding a free and copious 
expectoration, the cough should still continue, and the 

discharge, 
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jia, discharge, instead of removing the complaint, should 


- —/ itself, by becoming a disease, be a greater expence than 


“~ re 
casional bleedings, the patient will find his greatest se- Dysenteria. 
curity in a drain from a large scapular issue, assisted by —~——" 


the constitution can well support, it is possible that a 
tender patient may spit off lis life through a weak re- 
laxed pair of lungs, without the least appearanee of pu- 
rulencc, or any suspicion of suppuration. In those eir- 
cumstanccs, besides, as was mentioned beforc, increas- 
ing the general perspiration by the salutary friction of 
a flannel waistcoat, change of situation, and morc espe- 
cially Jong journeys on horseback, conducted as much 
as possible through a thin, sharp, dry air, will seldom 
fail of removing the complaint. 

“ But, on the contrary, if the cough should, at 
the same time that it is petulant and fatiguing to the 
breast, continue dry, husky, and without expcctora- 
tion; provided there be reason to hope that no tu- 
bercles are forming, or yct actually formed, there is 
not perhaps a more efficacious remedy for it than half 
a dram of gum-ammoniacum, with 18 or 20 drops 
of liquid Jaudanum, made into pills, and taken at bed- 
time, and occasionally repeated. ‘This excellent re- 
medy Sir John Pringle did me the honour to commu- 
nicate to me; and | have accordingly found it, in a 
great many instances, amazingly successful, and gene- 
rally very expeditiously so, for it seldom fails to pro- 
duce an expectoration, and to abate the distressing fa- 
tigue of the cough. In those circumstances 1 have 
likewise found the common remedy of 48s or 3ij of 
bals. sulph. anisat. taken twice a-day, in a little pow- 
dered sugar or any other vehicle, a very efficacious 
one. Ihave also, many times, known a salutary re- 
vulsion made from the lungs by the simple application 
of a large plaster, about five or six inches diameter, of 
Burgundy pitch, between the shoulders; for the perspi- 
rable mattcr, which is locked up under it, becomes so 
sharp and acrid, that in a few days it seldom fails to 
produce a very considerable itehing, some little ten- 
dency to inflammation, and very frequently a grcat 
number of boils. This application should be continued 
(the plaster being occasionally changed), for three 
weeks or a month, or longer, if the complaint be not so 
soon removed. 

“ And here I cannot help observing, that, though 
seemingly a trifling, it is however by no means an use- 
less caution to the tender patient, not to expose his 
shoulders in bed, and during the night, to the cold; 
but when he lies down, to take care they be kept 
warm, by drawing the bedclothes up close to lus back 
and neck, 

“Tf, however, notwithstanding these and other 
means, the cough, continuing dry or unattended with 
@ proper expectoration, should persevere in harassing 
the patient; if, at last, it should produce, together 
with a soreness, shooting pains through the breast and 
between the shoulders, attended also with shortness of 
the breath; and if, added to this, flushes of the cheeks 
after meals, scalding in the hands and feet, and other 
Symptoms of a hectic, should accompany the disorder; 
there is certainly no time to be lost, as there is the 
greatest reason to apprelcnd that some acrimony in 
the habit is determined to the tender substance of 
the lungs, and that consequently tubercular suppura- 
tons will follow. In this critical and dangerous si- 
tuation, I think I can venture to say from long ex- 
perience, that, accompanied with changes of air and oc- 
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a diet of asscs milk and vegetables.” 


Genus XLI. DYSENTERIA. 
The Dysenreny. 


Dysenteria, Sauv. gen. 248. Lin. Iot. Voge. 10%. 
Sag. 183. Hoff. WL. 151. Junck. 46. 
Description. The dysentery is a disease in which 

the patient has frequent stools, accompanied with 

much griping, and followed by a tenesmus. ‘The 
stools, though frequent, are gencrally in small quan- 
tity; and the matter voided is chiefly mueus, some- 
times mixed with blood. At the same time, the na- 
tural feeces seldom appear: and when they do, it 1s 
generally ina compact and hardened form, often un- 
der the form of smal] hardened substances known by the 
name of scybala. ‘This disease occurs especially in 
summer and autumn, at the samc time with autumnal 
intermittent and remittent fevers; and with these it 
is often complicated. It comes on sometimes with 
cold shiverings, and other symptoms of pyrexia; but 
more commonly the symptoms of the topical affection 
appear first. ‘The belly is costive, with an unusual fla- 
tulence in the bowels. Sometimes, though more rare- 
ly, some degree of diarrhoea is the first appearance. — 

In most cases, the disease begins with griping, and a 

frequent inclination to go to stool. In indulging this, 

little is voided, but some tenesmus attends it. By de- 
grees the stools become more frequent, the gnping 
morc severe, and the tenesmus more considerablc.— 

With these symptoms there is a loss of appetite, and 

frequently sickness, nausea, and vomiting, also affect- 

ing the patient. At the same time there is always 
more or less of pyrexia present. It is sometimes of 
the remittent kind, and observes a tertian period.— 

Sometimes the pyrexia is manifestly inflammatory, and 

very often of a putrid kind. These febrile states con- 

tinue to accompany the disease during its whole course, 
especially when it terminates soon in a fatal manner. 

In other cases, the febrile state almost entirely disap- 

pears, while the proper dysenterie symptoms remain 

for a long time after. In the conrse of the disease, 
whether for a shorter or a longer time, the matter 
voided by stool is very various. Sometimes it is mere- 
ly a mucous matter, without any blood, exhibiting 
that disease which is named by some the morbus muco- 
sus, and by others the dysenterta alba. For the most 
part, however, the mueus discharged is more or Icss 
mixed with blood. This sometimes appears only in 
streaks among the mucus; but at other times is more 
copious, giving a tinct to the whole; and upon some 
occasions a pure and unmixed blood is voided in eon- 
siderable quantity. In other respects, the matter void- 
ed is variously changed in colour and consistence, and 
is commonly of a strong and unusually fetid odour. It 
is probable, that sometimes a genuine pus is voided, 
and frequently a putrid sanics, proceeding from gan- 
grenous parts. There are very often mixed with the 
liquid matter some films of a membranous appcear- 


ance, and frequently some small masses of a scemingly 


sebaceous matter. While the stools voiding these va- 
rious matters, are, in many instances, exceedingly fre- 
3A quent, 
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Profluvia. quent, it is seldom that natural feeces appear in them ; 
oye and when they do appear, it 1s, as we have said, in the 


form of scybala, that is, in somewhat hardened, se- 
parate balls. When these are voided, whether by the 
efforts of nature or as solicited by art, they procure 
a remission of all the symptoms, and more especially of 
the frequent stools, griping, and tenesmus. 

Accompanied with these circumstances, the disease 
proceeds for a longer or shorter time. When the 
pyrexia attending it is of a violent inflammatory kind, 
and more especially when it is of a very putrid nature, 
the disease often terminates fatally in a very few days, 
with all the marks of a supervening gangrene. When 
the febrile state is more moderate, or disappears alto- 
gether, the disease is often protracted for weeks, and 
even for months; but, evcn then, after a various du- 
ration, it often terminates fatally, and generally in 
consequence of a return and considerable aggravation 
of the inflammatory and putrid states. In some cases, 
the disease ceases spontaneously ; the frequency of 
stools, the griping, and tenesmus, gradually diminish- 
ing, while natural stools return. In other cases, the 
discase, with moderate symptoms, continues long, and 
ends in a diarrhoea, sometimes accompanied with lien- 
teric symptoms. 

Causes, &c. The remote causes of this disease 
have been variously represented. In general it arises 
im summer or autumn, after considerable heats have pre- 
vailed for some time, and cspccially after very warm 
and at the same time very dry states of the weather : 
and the disease is much more frequent in warm than 
in coolcr climates. It happens, therefore, in the same 
circumstances and seasons which considerably affect 
the state of the bile in the human body; but the cho- 
Jera is often without any dysenteric symptoms, and co- 
pious discharges of bile have been found to relieve the 
symptoms of dysentery ; so that it is difficult to de- 
termine what connection the disease has with the state 
of the bile. 

It has been observed, that the effluvia from very pu- 
trid animal substances ready affect the alimentary ca- 
nal, and, upon occasion, they certainly produce a diar- 
rhoca ; but whether they ever produce a genuine dy- 
Sentery, 1S not certain. 

The dyscntcry does often manifestly arise from thc 
application of cold, but the disease is always conta- 
gious ; and, by the propagation of such contagion, in- 
dependent of cold, or other exciting causes, it be- 
comes epidemic in camps and other places. It is, 
thercfore, to be doubted if the application of cold 
ever produccs the disease, unless where the specific con- 
tagion has becn previously received into the body ; 
and, upon the whole, it is probable that a specific con- 
tagion is to be considered as being always the remote 
cause of this disease. 

Whether this contagion, like many others, be of a 
permanent nature, and enly shows its effects in certain 
circumstances which render it aetive, or if it be occa- 
sionally produced, we cannot determine. Neither, if 
the latter supposition be received, can we say by what 
means it may be generated. As little do we know 
any thing of its nature, considered in itself; or at 
most, only this, that in common with many other con- 
tagions, it is very often somewhat of a putrid nature, 
and capable 6f inducing » putrescent tendency in the 


-when it cannot be evacuated; the obviating the eflects 


human body. This, however, does not at all explain Dyson 
the peculiar cflect of inducing those symptoms which wo _ 
properly and essentially constitute dysentery. Of these 
symptoms the proximate cause 1s still obscure.—The 
common opinion has been, that the disease depends up- 
on an acrid matter thrown upon er somehow generated 
in the intestines, exciting their peristaltic motion, and 
thereby producing the frequent stools which occur in 
this disease. But this supposition cannot be adopted ; 
for, in all the instances known, of acrid substances ap- 
plied to the. intestines, and producing frequent stools, 
they at the same time produce copious stools, as might 
be expected from acrid substances applied to any length 
of the intestines. ‘I’his, however, is not the case in dy- 
sentery, in which the stools, however frequent, are ge- 
nerally in very small quantity, and such as may be sup- 
posed to proceed from the lower parts of the rectum 
only. With respect to the superior portions of the in- 
testincs, and particularly those of the colon, it is pro- 
bable they are under a prcternatural and considerable 
degree of constriction: for, as we have said above, the 
natural feeces are seldom voided ; and when they are, it 
is in a form which gives reason to suppose they 
have been long retaincd in the cells of the colon, 
and consequently that the colon had been affected 
with a preternatural constriction. This is confirmed 
by almost all the dissections which have been made 
of the bodies of dysenteric patients; in which, when 
gangrene lad not entirely destroycd the texture and 
form of the parts, large portions of the grcat guts have 
been found affected with a very considerable constric- 
tion. 

The proximate cause of dysentery, or at least the 
chief part of the proximate cause, seems to consist ina 
preternatural constriction of the colon, occasioming, at 
the same time, those spasmodic cfforts which are felt 
in severe gripings, and which efforts, propagated down- 
wards to the rectum, occasion there the frequent mv- 
cous stools and tcnesmus. But whether tlis expla- 
nation shall be admitted or not, it will still remain cer- 
tain, that hardened faces, retained in the colon, are 
the cause of the gripings, frequent stools, and tenes- 
mus; for the cvacuation of these feces, whether by 
nature or by art, gives relief frem the symptoms men- 
tioncd ; and it will be more fully and usefully confirm- 
ed by this, that the most immediate and succcssful cure 
of dysentery is obtained by an carly and constant at- 
tention to the preventing the constriction, and the fre- 
quent stagnation of feeces in the colon. 

Cure. In the early periods of this disease, the objects 
chiefly to be aimed at are the following: The dis- 
charge of acrid matter deposited in the alimentary 
canal; the counteracting the influence of this matter 


resulting from such acrid mattcr as can neither be eva- 
cuated nor destroyed ; and, finally, the prevention of 
any further separation and deposition of such matter 
in the alimentary canal. In the more advanced pe- 
riods of the diseasc, the principal objects are, the giv- 
ing a proper defence to the intestines against irritat- 
ing causes ; the diminution of the morbid sensibility of 
the intestinal canal: and the restoration of due vigour 
to ~ system in general, but to the intestines in parti- 
cular. 


Lhe most eminent of our late practitioners, - 
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obvi. of greatest experience in this disease, seem to be of 

~|—— opinion, that it is to be eured most effeetually by pur- 
ging, assiduously employed. The means may be various ; 
but the most gentle laxatives are usually suffieient ; and, 
as the medieine must be frequently repeated, these are 
the more safe, more especially as an inflammatory state 
so frequently aeeompanies the disease. Whatever laxa- 
tives produce an evacution of natural feeccs, and a 
consequent remission of the symptoms, will be sufficient 
to effeetuate the eure. But if the gentle laxatives shall 
not produee the evaeuation now mentioned, somewhat 
more powerful must be employed; and Dr Cullen has 
found nothing more proper or eonvenient than tartar 
emetie, given in small doses, and at sueh intervals as 
may determine its operation to be chiefly by stool. ‘To 
the tartrite of antimony, however, employed as a pur- 
gative, the great siekness which it is apt to oceasion, 
and the tendency whieh it has, notwithstanding every 
precaution, to operate as an emetie, are certainly ob- 

_ jections. Another antimonial, at one time considered 
as an almost infallible remedy for this disease, the vi- 
trum antimonii ceratum, is no less exceptionable, from 
the uncertainty and violence of its operation; and 
perhaps the safest and best purgatives are the diflerent 
neutral salts, partieularly those containing fossil alkali, 
such as the soda vitriolata tartarisata or phosphorata. 
Rhubarb, so frequently employed, is, Dr Cullen thinks, 
in several respects, amongst the most unfit purgatives } 
and indeed from its astringent quality, it is exception- 
able at the commencement of the affection, unless it be 
conjoined with something to render its operation more 
brisk, such as mild muriated mercury, or ealomel as it 
it is commonly called. 

Vomiting has been held a principal remedy in this 
disease ; and may be usefully employed in ‘the be- 
gimning, with a view both to the state of the 
stomach and of the fever: but it is not necessary 
to repeat it often; and, unless the emeties employed 
operate also by stool, they are of little service. Ipe- 
cacuanha is by no means a specific ; and it proves on- 
ly usefal when so managed as to operate ehiefly by 
stool. 

For relieving the constriction of the colon, and eva- 
cuating the retained faces, clysters may sometimes 
be useful ; but they are seldom so effeetual as laxatives 
given by the mouth; and acrid clysters, if they be 
not efleetual in evacuating the colon, may prove hurt- 
ful by stimulating the rectum too much. 

The frequent and severe griping attending this dis- 
€ase, leads almost necessarily to the use of opiates ; and 
they are very effectual for the purpose of relieving 
rom the gripes: but, by oecasioning an interruption 
of the aetion of the small intestines, they favour the 
constriction of the eolon, and thereby aggravate the 
disease; and if, at the same time, the use of them su- 
persede in any measure the employing purgatives, it 
18 doing much mischief; and the negleet of purging 
Seems to be the only thing which renders the use of 
Opiates very necessary. 

When the gripes are both frequent and severe, they 
may sometimes be relieved by the employment of the 
Semieupium, or by fomentation of the abdomen con- 

tinued for some time. In the same case, the pains 
may he relieved, and the constriction of the colon 
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may be taken ofi, by blisters applied to the. lower Dysenteria. 


2 


belly. 

_ At the beginning of this disease, when the fever 
is any way considerable, bloodletting, in patients of 
tolerable vigour, may be proper and necessary 3 and, 
when the pulse is full and hard, with other symptoms 
of an inflammatory disposition, bloodletting ought 
to be repeated. But as the fever attending dysentery 
is often of the typhoid kind, or does, in the eourse of 
the disease, beeome soon of that nature, bloodletting 
must be eautiously employed. 

From our account of the nature of this disease, it 
will be sufficiently obvious, that the use of astringents 
in the beginning of it must be very pernicious. But 
although astringents may be hurtful at early periods 
of this affection, yet it cannot be denied, that where 
frequent loose stools remain after the febrile symp- 
toms have subsided, they are often of great serviee 
for diminishing morbid sensibility, and restoring due 
vigour to the intestinal eanal. Accordingly, on this 
ground a variety of articles have been highly celebrat- 
ed in this affeetion; among others we may mention 
the quassia, radix indiea lopeziana, verbaseum, ex- 
traetum eateehu, and gum kino, all of whieh have 
eertainly in partieular eases been employed with great 
advantage. And perhaps also, on the same prineiples 
We are to aecount for the benefit which has been some- 
times derived from the nux vomiea, a remedy highly 
extolled in eases of dysentery by some of the Swedish 
physieians ; but this artiele, it must be allowed, often 
proves very powerful as an evacuant. Its eflfeets, how- 
ever, whatever its mode of operation may be, are too 
preearious to allow its ever being introduced into 
eommon praetice ; apd m this eountry, it has,. we be- 
lieve, been but very rarely employed. Whether 
an aerid matter be the original eause of the dysen- 
tery, may be uneertain; but, from the indigestion, 
and the stagnation of fluids, which attend the dis- 
ease, we may suppose that some aerid matters are ecn- 
stantly present in the stomach and intestines; and 
therefore that demulcents may be always usefully em- 
ployed. At the same time, from the eonsideration 
that mild oily matters thrown into the intestines in 
eonsiderable quantity always prove laxative, Dr Cullen 
is of opinion, that the oleaginous demuleents are the 
most useful. Where, however, these are not aceept- 
able to the patient’s taste, those of the mueilaginous 
and farimaceous kind, as the deeoctum hordci, potic 
cretacea, &e. are often employed with advantage. 

As this disease is so often of an inflammatory or 
of a putrid nature, it is evident that the diet em- 
ployed in it should be vegetable and aeescent. Milk, 
in its entire state, is of doubtful quality in many 
cases; but even some portion of the cream is often al- 
lowable, and whey is always proper.—In the first 
stages of the disease, the sweet and subaeid fruits are 
allowable and even proper. It is in the more advan- 
ced stages only that any morbid acidity seems to pre- 
vail in the stomaeh, and to require some reserve in the 
use of acesents. At the beginning of the disease, ab- 
sorbents secm to be superfluous ; and, by their astrin+ 
gent and septic powers, they may be hartful; but in 
after periods they are often of advantage. , 

When this disease is complicated with an intermit- 

a, A 2. tent, 
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‘tent, and is protracted’ from tliat circumstance chiefly, 


it is to be treated as an intermittent, by administering 
the cinchona, which in the earlier periods of the disease 


is hardly to be admitted. 


Crass Il. NEUROSES. 
OrperR I. COMATA. 


ComatTa, Sauv. Class VI. Ord. II. Sag. Class IX. 
Order V. 

Soporosi, Lz7. Class VI. Ord. II. 

Adynamiz, Vog. Class VI. 

Nervorum resolutiones, Hoffm. III. 194. 

Affectus soporosi, Hoffm. III. 209. 

Motuum vitalium defectus, Junck. 114. 


Genus XLII. APOPLEXIA. 


The APOPLEXY. 


Apoplexia, Sauv. gen. 182. Lin. 101. Vog. 229. 


Boerh. 1004. Junck. 117. Sag. gen. 288. Wep- 
Jer. Hist. apoplecticorum. 
Carus, Sawv. gen. 181. Lm. 100. Vog. 231. 


Boerh. 1045. Sag. gen. 287. 

Cataphora, Sauvv. gen. 180. Lin. gg. Vog. 232. 
Boerh. 1045. Sag. gen. 286. 

Coma, Vog. 232. -Boerh. 1048. 

Heemorrhagia cerebri, Hoffm. II. 240. 


To this genus also Dr Cullen reckons the following 
diseases to belong : 


Catalepsis, Sawv. gen. 176. Lin. 129. Vog. 230. 
Sag. gen. 281. Boerh. 1036. Junck. 44. 

Affectus cerebri spasmodico-ccstaticus, Hoffm. ITI. 
44. | 

Ecstasis, Sawe. gen. 177. Vog. 333. Sag. gen. 283. 


The following he reckons symptomatic : 


Typhomania, Sawv. gen. 178. Lin. gy. Vog. 23. 
Sag. gen. 284. 
Lethargus, Sawv. gen. 179. Lin. 98. Vog. 22. 


Sag. gen. 285. 


This discase appears under modifications so vari- 
ous, as to require some observations with respect to 
each, 


Sp. I. The Sanguineous APopLexy. 


Description. In this disease the patients fall sud- 
denly down, and are deprived of all sense and voluntary 
motion, but without convulsions. A giddiness of the 
head, noise in the ears, coruscations before the eyes, 
and redness of the face, usually precede. The distin- 
guishing symptom of the disease is a deep sleep, attend- 
ed with violent snorting ; if any thing be put into the 
mouth, it is returned through the nose; nor can any 
thing be swallowed without shutting the nostrils ; and 
even when this is done, the person is in the utmost dan- 
ger of suffocation. Sometimes apoplectic patients will 


open,their eyes after. having taken a large dose of an. 
emetic 5 but if they show no sign of sense, there is not. 


the least hope of their recovery. Sometimes the apo- 
piexy ternunates in a hemiplegia ; in which case it comes 


on with a distortion of the mouth towards the sound side, 


-a drawing of the tongue the same way, and stammering 2 


of the speech. Dissections sometimes show a rupture of 
some vessels of the meninges, or even vessels of the brain 
itself; though sometimes, if we may behheve Dr Willis, 
no defect is to be observed either in the cercbrum or ce- 
rebellum. 

Causes, &c. The general cause of a sanguineous 
apoplexy is a plethoric habit of body, with a determi- 
nation to the head. ‘The disease therefore may be 
brought on by whatever violently urges on the circula- 
tion of the blood ; such as surfeits, intoxication, violent 
passions of the mind, immoderate exercise, &c. It 
takes place, howcver, for the most part, when the ve- 
nous plethora has subsisted for a considerable time in 
the system. For that reason it commonly does not 
attack people till past the age of 60; and that whe- 
ther the patients are corpulent-and have a short neck, 
or whether they are of a lean habit of body. Till peo- 
ple be past the age of childhood, apoplexy never hap- 

ens. 

Prognosis. 'This disease very often kills at its first 
attack, and few survive a repetition of the fit; so 
that those who make mention of people who have sur- 
vived several attacks of the apoplexy, have probably 
mistaken the epilepsy for this disease. In no disease 
is the prognosis more fatal; since those who secm to 
be recovering from a fit, are frequently and suddenly 
carried off by its return, without either warning of its 
approach or possibility of preventing it. The good 
signs are when: the disease apparently wears off, and 
the patient evidently begins to recover; the bad 
ones are when all the symptoms continue and in- 
crease. 

Cure. The great object to be aimed at, is to restore 
the connection between the sentient and corporeal parts 
of the system; and when interruption to this con- 
nexion proceeds from compression in the brain by 
blood, this is to be attempted, in the first place, by 
large aud repeated bleedings; after which, the same 
remedies are to be used as in the scrous apoplexy, af+ 
tcr mentioned. The body is to be kept in a somewhat 
erect posture, and the head supported. in that situa- 
tion. 


Sp. II. The Serous Apopiexy.. 


Apoplexia pituitosa, Sawv. sp. 7. Apoplexia serosa, 

Preysinger. sp. 4. Morg. de causis, &c. LV. LX. 
Carus 4 hydrocephalo, Sawv. sp. 16. 

Cataphora hydrocephalica, Sawv. sp. 6. 

Cataphora somnolenta, Sazv. sp. 1. 

Lethargus literaterum, Sauv. 7. Van Swieten in 
Aphor. 1010. 2y and 3a. 

Description. Yn this species the pulse is weak, the- 
face pale, and there is a diminution of.the natural heats 
On dissection, the ventricles of the brain are found 
to contain a larger quantity of fluid than they 
ought; the other symptoms are the same as in the 
former. 

Causes, &c. This may arise from any-thing which 
induces a debilitated state of the body, such as de- 
pressing passions of the mind, mueh study, watching, 
&c. It may also be brought on by. a too. plentiful 
use of diluting, acidulated drinks. It doth not, how- 

eves;. 


: a, tioned in the ventricles of the brain is always the cause 


ever, follow, that the extravasated serum above men- 


of the disease, sinee the animal fluids are very frequently 
observed to ooze out in plenty through the eoats of the 
containing vessels after death, though no extravasation 
took place during life. , 

Prognosts. This species is equally fatal with the 
other; and what hath been said of the prognosis of 
the sanguineous, may also be said of that of the serous 
apoplexy. 

Cure. In this speeies veneseetion ean seareely be 
admitted: aerid purgatives, emeties, and stimulating 
clysters, are reeommended to carry off the superabun- 
dant serum; but in bodies already debilitated, they 
may perhaps be liable to the same exceptions with ve- 
neseetion itself. Volatile salts, eephahie elixirs, and eor- 
dials, are also prescribed ; and in case of a hemiplegia 
supervening, the cure is to be attempted by aperient 
ptisans, eathartics, and sudorifics ; gentle exercise, as 
riding in a earriage ; with blisters and such stimulating 
medicines as are in general had reeourse to in affee- 
tions originally of the paralytic kind. 


Sp. IMI. Hydrocephalic Aroriexy, or Dropsy of the 


Brain. 


Hydrocephalus interior, Sawv. sp. I. 

Hydrocephalus internus, hytt’s works, page 725. 
London Med. Obs. vol. iv. art. 3, 6, and 25. 
Gaudelius de hydrocephalo, apud Sandzfort 'The- 
saur. vol. 11. 

Hydrocephalus acutus, Quin. Diss. de hydrocephalo, 
Oe 

Asthenia & hydrocephalo, Saww. sp. 3. 


History and description. ‘This disease has been accu- 
rately treated within these few years by several emi- 
nent physicians, particularly the late Dr Whytt, Dr 
Fothergill, and Dr Watson ; who eoneur in opinion, 
With respect to the seat of the complaint, the most of 
its symptoms, aud its general fatality. Out of twenty 
patients that had fallen under Dr Whytt’s observa- 
tion, he candidly owns that he had been so unfortunate 
as to cure only one who lahoured under the eharaeter- 
istie symptoms of the hydrocephalus ; and he suspeets 
that those who imagine they have been more success- 
ful, had mistaken another distemper for this. It is by 
all supposed to consist m a dropsy of the ventricles of 
the brain; and this opinion is fully established by dis- 
sections. It is ohserved to happen more eommonly to 
healthy, active, lively children, than to those of a dif- 
ferent disposition. 

Dr Whytt supposes that the eommencement of tlus 
disease is obseure; that it is generally some -montlis 
in forming; and that, after some obvious nrgent symp- 
toms rendering assistanee necessary, it continues some 
weeks before its fatal termination. ‘This, in general, 
differs from what has hitherto been ohserved by Dr 
Fothergill; the latter informing us, that he has seen 
children, who, from all appearanee, were healthy and 
active, seized with this distemper, and earried off in 
about 14 days. He has seldom been able to trace the 
commencement of it above three wecks. 

Though the hydrecephalns be most ineident to ehil- 
dren, it has been sometimes observed in adults; as ap- 
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pears from a case related by Dr Huck, and from some Apoplexia. 


others. 


When the disease appéars under its most common 
form, the symptoms at different periods are so various 
as to lead Dr Whytt to divide the disease into three 
stages, which are ehiefly marked by changes oeeurring- 
in the condition of the pulse. At the beginning it is 
quicker than natural; afterwards it becomes uneom- 
monly slow; and towards the eonelusion of the disease 
it beeomes again quicker than natural, but at the same 
time often very irregular. 

Those who are seized with this distemper usually 
complain first of a pain in some part below the head; 
most eommonly about the nape of the neek and 


shoulders; often in the legs; and sometimes, but more - 


rarely, inthe arms. The pain is not uniformly aeute, 
nor always fixed to one plaee; and sometimes does 
not affect the limbs. In the latter ease, the head and 
stomach have been found to be most disordered 3 so 
that when the pain occupied the limbs, the siekness or 
headaeh was less eonsiderable; and when the head 
beeame the seat of the complaint, the pain in the limbs 
was seldom or never mentioned. Some had very vio- 
lent sicknesses and violent headaehs alternately. T'rom 
being perfeetly well and sportive, some were in a few 
hours seized with those pains in the limbs, or with 
siekness, or headaeh, in a slight degree, commonly af- 
ter dinner; but some were observed to droop a few 
days before they complained of any local indisposition. 
In this manner they continued three, four, or five 
days, more or less, as the children were healthy and 
vigorous. They then commonly complain of an acute 
deep-seated pain in the head, extending aeross the 
forehead from temple to temple; of whieh, and a siek- 
ness, they alternately complain in short and affecting 
exelamations; dosing a little in the intervals, breath- 
ing irregularly, and sighing mneh while awake. Some- 
times their sighs, for the space of a few minutes, are 
incessant. 

As the disease: advances, the pulse becomes slower 
and irregular, the strokes being made both with une- 
qual force and in unequal times, till withm a day or 
two of the fatal termination of the disorder, when it 
beeomes exceeding quick ; the breathing being at the 
same time deep, irregular, and laborious. After the 
first attack, which is often attended with feverish heats, 
especially towards evening, the heat of the body 1s for. 
the most part temperate, till at last it keeps pace with 
the inereasing quickness of the pulse. The head and 
preeordia are always hot from the first attack. The 
sleeps are short and disturbed, sometimes interrupted by 
watehfulness ; besides whieh there are startings. 

In the first stage of the disease there seems to be a 
peculiar sensibility of the eyes, as appears from the in- 
tolerance of light. But in the progress of the dis-: 
ease a very opposite state occurs: ‘The pupil is re- 
markably dilated, and eannot be made -to contract by 
the action even of strong light ; such, for example, as 
by bringing a candle very near: to it. In many eases 
there.is reason to believe that total blindness occurs : 
Often also the pupil of one eye 1s more dilated than. 
that of another, and the power of moving the eyes is: 
also morbidly affeeted. Those elnldren, who were ne-. 


ver observed to squint before, often become affected: 


with. 
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Comata. with a very great degree of strabismus. The paticnts 

== are unwilling to be disturbed for any purpose, and can 
bear no posture but that of lying horizontally. One 
or both hands are most commonly about their heads. 
The urine and stools come away insensibly. At length 
the eyelids become paralytic, great heat accompamed 
avith sweat overspreads the whole body, respiration 1s 
rendcred totally suspirious, the pulse imercases in its 
trembling undulations beyond the possibility of count- 
ing, till the vital motions entirely cease ; and sometimes 
convulsions conclude the scene. 

Many of the symptoms above enumerated are so com- 
nion to worm cases, teething, and other irritating causes, 
that it is difficult to fix upon any which particularly 
characterize this disease at its commencement. The 
most peculiar seem -to be the pains in the limbs, with 
‘sickness and incessant headach ; which, though frequent 
in other diseases of children, are neither so uniformly 
nor so constantly attendant as in this. Another cir- 

- cumstance observed to be familiar, if not peculiar to 
this distemper, is, that the patients are not only costive, 
but it is likewise with the greatest difficulty that stools 
can be procured. ‘These are generally of a very dark 
greenish colour with an oiliness ora glassy bile, rather 
than the slime which accompanies worms; and they 
are, for the most part, extremely offensive. No positive 
conclusion can be drawn from the appearance of the 
urine ; it being various, in different subjects, both in its 
colour and contents, according to the quantity of liquor 
they drank, and the time between the discharges of the 
urine. From their unwilligness to be moved, they 
often retain their water 12 or 15 hours, and some- 
times longer. In complaints arising from worms, and 
in dentition, convulsions -are more frequent than in 
this disorder. Children ‘subject to fits are sometimes 
seized with them a few days before they die. Some- 

« times these continue .24 hours incessantly, and till they 

- expire. 2 
» Causes. "The causes of internal hydrocephalus are 

very much unknown. Some suppese it to proceed from 

2 rupture of some of the lymphatic vessels of the brain. 

But this supposition is so far from being confirmed by 

any anatomical observation, that even the existence of 
such vessels in the brain is not clearly demonstrated. 

‘That lymphatics, however, do exist in the braim, cannot 

be doubted ; and one of the most probable causes giving 
rise to an accumulation of water in the brain is a dimi- 
nished action of thcse. Here, however, as well as in 
other places, accumulation may also be the consequence 
of augmented effusion ; and in this way, an inflamma- 
tory disposition, as some have supposed, may give rise 
‘to the affection. But from whatever cause an accumu- 
lation of water in the ventricles of the brain be produ- 

- ced, there can be no doubt that from this the principal 
symptoms of the disease, arise, and that a cure is to be 
accomplished only by the removal of it. It is, however, 
probable, that the symptoms are somewhat varied by the 
position of the water, and that the aflection of vision in 
particular is often the consequence of some morbid state 
about the thalami nervorum opticorum ; at least, in many 
cases, large collections of water in the ventricles have 
occurred, without either strabismus, intolerance of light, 
‘or dilatation of the pupil. And in cases where these 
symptoms have taken place to a remarkable degree, 

“while upon dissection after death but a very small col- 
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covered abont the optic:nerves, which upon examina- 


‘was-reckoned totally incurable ; but of late it has been 


Dr Dobson of Liverpool, and afterwards employed ap- 
‘parently with success by Dr Percival, Dr Makie, and 


‘has yet ensued. 


lection of water was found in the ventricles, ithasbeen , , , 
observed, that a peculiar tumid appearance was dis- tum 


tion was found to arise from water m the cellular tex- 
ture. This may have given compression producing a 
state of insensibility; but it may have been preceded, 
or it may even have originated from some inflammato 
affection of these parts, producing the intolerance of 
light. 

Prognosis and Cure. 'Till very lately this disorder 
alleged, that mercury, if applicd in time, will remove 
every symptom. This remedy was first suggested by 


others. But the practice has by no means been found 
to be generally successful. In a great majority of in- 
stances, after mercury has had the farrest trial, the 
disorder has proved fatal. And it is a very remarkable 
circumstance, that in this disease, after great quantities 
of mercury have been used both externally and inter- 
nally, it rarcly affects the mouth. But even im cases 
where salivation has been induced, a fatal conclusion 


Of late the digitalis purpurea has been thought, im 
some cases of hydrocephalus, as well as in other obsti- 
nate dropsies, to be employed with benefit. But this 
also, in the hands of most practitioners, has very gene- 
rally failed. Perhaps there is no remedy from which 
benctit has more frequently been observed than from 
blisters. But we may conclude with observing, that 
the cure of the apoplexia hydrocephalica still remains 
to be discovered. 


Sp. LV. ArorLexy from Atrabilis. 259 
Preysinger. 


Apoplexia atrabiliaris, Savv. sp. 12. 
sp. 6. 

This takes place in the last stage of the diffusion of 
bile through the system, i.e. of the black jaundice; 
and in some cases the brain has been found quite 
tinged brown. It cannot be thought to admit of any 
cure. 


Sp. V. AvopLexy from External Violence. ns 


Apoplexia traumatica, Sawv. sp. 26. 
Carus traumaticus, Saw. sp. 5. 


The treatment of this disease, as it arises from some 
external injury, properly falls under the article SuR- 
GERY. 


Sp. VI. AropLexy from Poisons. 464 


Apoplexia temulenta, Sawv. sp. 3. 
Carus & narcoticis, Sawv. sp. 14. 
Lethargus 4 narcoticis, Sawv. sp. 3. 
Carus & plumbagine, Sawv. sp. Io. 
Apoplexia mephitica, Sawv. sp. 14. 
Asphyxia 4 mephitide, Sazv. sp. 9. 
Asphyxia 4 musto, Sazv, sp. 3. 
Catalepsis & fumo, Sauv. sp. 3. 
Aspbyxia 4 fumis, Sawv. sp. 2. 
Asphyxia a carbone, Sauv. sp. 16. 
‘Asphyxia foricariorum, Sauv. sp. 11. 
Asphyxia sideratorum, Sawv. sp. 10. 
Carus ab insolatione, Sazvv. sp. 12. 

: Cares 


ice. 
, Carus a frigore, Sawv. sp. 15. 
Lethargus 4 frigore, Sawv. sp. 6. 
Asphyxia congelatorum, Sazv. sp. 5. 


» 

The poisons which bring on an apoplexy when taken 
internally may be either of the stimulant or sedative 
kind, as spirituous liquors, opium, and the more virulent 
kinds of vegetable poisons. The vapours of mercury, 
or of lead, in great quantity, will sometimes produce a 
similar effect ; though commonly they produce rather 
a paralysis, and operate slowly. The vapours of char- 
coal, or fixed air, in any form, breathed in great quan- 
tity, also produce an apoplexy, or a state very similar to 
it; and even cold itself produces a fatal sleep, though 
without the apoplectic stertor. ‘To enumerate all the 
different symptoms whieh affect the unhappy persons 
who have swallowed opium, or any of the stronger ve- 
getable narcotics, is impossible, as they are scarcely to 
be found the same in any two paticnts. The state in- 
dueed by them seems to differ somewhat from that of a 
true apoplexy; as it is commonly attended with convul- 
sions, but has the particular distinguishing sign of apo- 
plexy, namely, a very difficult breathing or snorting, 
more or less violent according to the quantity of poison- 
ous matter swallowed. 

Of the poisonous effects of fixed air, Dr Percival 
gives the following account. ‘ All thesc noxious va- 
pours, whether arising from burning charcoal, the fer- 
menting grape, the Grotti di Cani, or the cavern of 
Pyrmont, operate nearly in the same manner. When 
aeeumulated and confined, their effects are often in- 
stantaneous : they immediately destroy the action of the 
brain and nerves, and in a moment arrest the vital mo- 
tions. When more diffused, their effects are slower, 
but still evidently mark out a direct affection of the 
nervous system. 

“ Those who are exposed to the vapours of the fer- 
menting grape, are as instantly destroyed as they 
would be by the strongest eleetrical shock. A state of 
insensibility is the immediate effect upon those animals 
whieh are thrust into the Grotti di Cani, or the ca- 
vern of Pyrmont: the animal is deprived of motion, 
lies as if dead; and if not quickly returned into the 
fresh air, is irrecoverable. And if we attend to the 
historics of those who have suffered from the vapours 
of burning charcoal, we shall in like manner find, that 
the brain and moving powers are the parts primarily 
affected. 

“¢ A cook who had bcen accustomed to makc use of 
lighted charcoal more than lis business required, and 
to stand with his hcad over these fires, complained for 
@ year of very acute pain in the head; and after this 

was seized witha paralytic affection of the lower limbs, 
and a slow fever. 

“ A person was left rcading in bed with a pan of 
charcoal in a corner of thie room. On being visited 
early the next morning, he was found with his eyes 
shut, his book open and laid on one side, his candle 
extinguished, and to appearance like one in a deep 
sleep. Stimulants and cupping-glasses gave no relicf: 

but he was. soon recovered by the free access of fresh 
air. 

“Four prisoners, in order to make their escape, at- 
tempted to destroy the iron-work of their windows, by 
the means of burning charcoal, As soon as they com- 
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menced their operation, the fumes of the charcoal be- Apoplexia. 


ing confined by the closeness of the prison, one of them 
was struek dead; another was found pale, speechless, 
and without motion ; afterwards he spoke incoherently, 
was seized with a fever, and died. The other two 
were with great difficulty recovered. 

‘«'T'wo boys went to warm themselves in a stove heated 
with charcoal. In the morning they were found desti- 
tute of sense and motion, with countenances as composed 
as in a placid sleep. ‘There were some remains of 
pulse, but they died in a-short time. 

“A fisherman deposited a large quantity of char- 
coal in a deep cellar. Some time afterwards his son, a 
healthy strong man, went down into the eellar with a 
pan of burning charcoal and a light in his hand. He 
had scarcely descended to the bottom, when his candle 
went out. He returned, lighted his candle, and again 
descended. Soon after, he called aloud for assistance. 
His mother, brother, and a servant, hasted to give him 
relief; but none of them returned. ‘Two othcrs of the 
village shared the same fate. It was then determined 
to throw large quantities of water into the cellar: 


and after two or three days they had access to the 
dead bodies. ) 


“ Coeelius Aurelianus says, that those who are inju- 
red by the fumes of charcoal become cataleptic. And 


Hoflman enumerates a train of symptoms, which in no 
respect correspond with his idea of suffoeation. Those 
who suffer from the fumes of burning charcoal, says he, 
have severe pains in the head, great debility, faintness, 
stupor, and lethargy. , 

‘It appears from the above histories and obscrva- 
tions, that these vapours exert their noxious effects on 
the brain and nerves. Sometimes they occasion sud- 
den death: at other times, the various symptoms of a 


debilitated nervous system, according as the poison is - 


more or less coneentrated. The olfactory nerves are 
first and principally affected, and the brain and ner- 
vous system by sympathy or consent of parts. It is 
well known, that there is a strong and ready consent 
between the olfactory nerves and many other parts of 
the nervous system. ‘The effluvia of flowers and per+ 
fumes, in delieate or irritable habits, produce a train 
of symptoms, whieli, though transieut, are analogous 


to those which are produccd by the vapours of char-- 
coal ; viz. vertigo, sickness, faintness, and sometimes a - 
The female malefactor, whom Dr - 


total insensibility. 
Mead inoculated by putting into the nostrils dossils of 
cotton inipregnated with variolous matter, was imme- 
diately on the introduetion, afflicted with an exerucia- 
ting headach, and had a constant fever till after the. 
eruption. 

“The vapours of burning charcoal, and other poi- 
sonous cfiluvia, frequently: produce their prejudicial, and 
even fatal effects, without being either offensive to the 
smell or-oppressive to the lungs. It is a matter of im- 
portance, therefore, that the common opinion should be 
more agrecable to truth; for where suffocation is sup- 
posed to be the effect, there will be little apprehension 
of danger, so long as the breast keeps free from pain 
or oppression. 

“It may be well to remember, that the poison it- 
self is distinct from that gross matter which is offensive 


to the smell; and that this is: frequently in its most - 


Were 


active state when undistinguished by the sense. 
the 


ey 
Gomata. the following cautions cenerally attended to, they 
Komen? miplit in some instances be the happy means of preser- 
ving life. Never to be confined with burning charcoal 
in a small room, or where there is not a free draught 
of air by a-chimney or some other way. Never to 
venture into any place in which air has been long pent 
up, or which from other circumstances ought to be 
suspected ; unless such suspected place be either pre- 
viously well ventilated, or put to the test of the light- 
ed candle: for it is a singular and well-known fact, 
that the life of flame is in some circumstances sooner 
affected and morc expeditiously extinguished by noxi- 
ous vapours than animal-life; a proof of which I re- 
member to have reccived from a very intelligent cler- 
gyman, who was present at a musical entertainment in 
the theatre at Oxford. The theatre was crowded ; and 
during the entertainment the candles were observed to 
burn dim, and some of them went out. The audience 
complained only of faintness and languor ; but had the 
animal cffluvia been still further accumulated or longer 
confined, they would have been extinguished as well as 
the candles. : 

‘¢ lhe most obvious, effectual, and expeditious means 
of relief to those who have unhappily suffered from 
this cause, are such as will dislodge and wash away the 
poison, restore the energy of the brain and nerves, and 
renew tlic vital motions. Let the patient thercfore be 
immediately carried into the open air, and let the air 
be fanned baekwards and forwards to assist its action 5 
let cold water be thrown on the face; let the face, 
mouth, and nostrils, be repeatedly washed 5 and as soon 
-as practicable, get the patient to drink some cold wa- 
ter. But if the case be too far gone to be thus rche- 
ved, let a healthy person breathe into the mouth of 
the patient ; and gently force air into the mouth, throat, 
and nostrils. Frictions, cupping, bleeding, and blisters, 
are likewise indicated. And if, after the instant danger 
is removed, a fever be excited, the method of cure must 
he adapted to the nature and prevailing symptoms of 
the fever.” | 

With regard to the poison of opium, Dr Mead re- 
commends the following method of cure. Besides eva- 
cuations by vomiting, bleeding, and blistering, acid 
medicines and lixivial salts are proper. These contract 
the relaxed fibres, and by their diuretic force make a 
depletion of the vessels. Dr Mead says he has given 
repeated doses of a mixture of salt of wormwood and 
juice of lemons, with extraordinary success. But no- 
thing perhaps is of greater consequence, than to use 
proper means for the prevention of sleep, by rousing 
and stirring the patient, and by forcing lim to walk 
about ; for if he be once permitted to fall into a sound 
sleep, it will be found altogether impossible to awake 
him. 

Of a kind somewhat akin to the poison of opium 
seems to be that of laurel-watcr, a simple water distill- 
ed from the leaves of the lauro-cerasus or common 
Jaurel. . The bad effects of this were particularly ob- 
served in Ireland, where it had been customary to mix 
it with brandy for the sake of the flavour; and thus 
two women were suddenly killed by it. This gave oc- 
casion to some cxperiments upon dogs, in order to as- 


certain the malignant qualities of the watcr in question ; . 


and the event was as follows: All the dogs fell imme- 
diately into totterings and convulsions of the limbs, 
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LACT ( 
which were soon followed by a total paralysis, so that 4.4, | 
no motion could be excited even by pricking or cutting = a 
them. No inflammation was found upon dissection, in 
any of the internal membranes. The most remarkable 
thing was a great fulness and distention of the veins, in 
which the blood was so fluid, that even the lymph in 
its vessels was generally found tinged with red. The 
same eflects were produced by the water injected into 
the intestines by way of clyster. 

To make the experiment more fully, Dr Nicholls 
prepared some of this water so strong, that about a 
dram of heavy esscntial oil remained at the bottom 
of three pints of it, which by frequent shaking was 
again quite incorporated with it. So virulent was this 
water, that two ounces of it killed a middle-sized dog 
in less than half a minute, even while it was passing 
down his throat. The poison appeared to reside entire- 
ly in the above-mentioned essential oil, which comes 
over by distillation, not only from the leaves of laurel, 
but from some other vegetables; for ten drops of a red 
oil distilled from bitter almonds, when mixcd with half 
an ounce of water, and given to a dog, killed him in 
less than half an hour. 

Volatile alkalies are found to be an antidote to this 
poison; of which Dr Mead gives the following in- 
stance. About an ounce of strong laurel-water was 
given toasmall dog. He fell immediately into the 
most violent convulsions, which were soon followed by 
a total loss of his limbs. When he seemed to be 
expiring, a phial of good spirit of sal ammoniac was 
held to his nose, and a small quantity of the same 
foreed down his throat : he instantly felt its virtue; and 
by continuing the use of it for some time, he by degrees 
recovered the motion of his legs; and in two hours 
walked about with tolerablo strength, and was after- 
wards quite well. | 

With regard to the pernicious effects of cold, there 
is no other way of counteracting them but by the ap- 
plication of external heat. We are apt to imagine, 
that the swallowing considerable quantities of ardent 
spirits may be a means of making us resist the cold, 
and preventing the bad effects of it from arising to 
such a height as to destroy life; but these do not ap- 
pear to be in the least possessed of any such virtue 
in those countries liable to great excesses of cold. The 
cinchona, by strengthening the solids, as well as increas- 
ing the motion of the fluids, is found to answer better 
than any other thing as a preservative : but when the 
pernicious effects have already begun to discover them- 
selves, nothing but increasing by some means or other 
the heat of the body can possibly be depended upon : 
aud even this must be attempted with great care; for 
as, in such cases, there is generally a tendency to 
mortification in some of the extremities, the sudden ap- 
plication of heat will certainly increase this tendency 
to such a degree as to destroy the parts. But. for the 
external treatment of such mortifications, see the article 
SURGERY. 


Sp. WII. Aropitexy from Passions of the Mind. 26) 


Carus 4 pathemate, Sawv. sp. 11. 
Asphyxia @ pathemate, Sauv. sp. 4. 
Ivcstasis catoche, Sauv. sp. 1. 
Ecstasis resoluta, Sauv. sp. 2. 
Apoplexies 
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_. Catalepsis, Sawv. gen. 176. Lin. 129. 
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Apoplexies from violent passions may be either san- 


/ suineous or serous, though more eommonly of the for- 


mer than the latter speeics. ‘he treatment is the same 
in either ease. Or they may partake of the nature of 
eatalepsy ; in whieh ease the method of treatment is the 
same with that of the genuine catalepsy. 


Sp. WIIE. The Cataleptic APOPLEXY. 


Vog. 230. 


Sag. gen. 281. Boerh. 1036. Sunck. 44. 


Dr Cullen says he has never seen the catalepsy ex- 
cept when counterfeited ; and is of opinion that many 
of those cases related by other authors Lave also been 
counterfeited. It is said to come on suddenly, being 
only preceded by some languor of body and mind; 
and to return by paroxysms. ‘Tle patients are said to 
be for some minutes, sometimes (though rarely) for 
some hours, deprived of their senses, and all power of 
voluntary motions ; but eonstantly retaining the posi- 
tion in which they were first seized, whether lyimg or 
sitting ; and if the limbs be: put into any other pos- 


ture during the fit, they will keep the posture in 


which they are placed. When they recover from the 
paroxysm, they remember nothing of what passed du- 
ring the time of it, but are like persons awaked out 
of sleep.—Conecrning the cure of this disorder we find 
nothing that can be depended upon among medical 
writcrs. | 


Sp. LX. Apopiexy from Szffocation. 


Asphyxia suspensorum, Sazv. sp. 4. 
Asphyxia 1mmersorum, Save. sp. 1. 


This is the kind of apoplexy whieh takes place in 
those who are hanged or drowned. For the treatment 
of those persons, see the articles DRowniNG and Hanc- 
ING. 

Besides the species above mentioned, the apoplexy 
isa symptom in many other distempers, such as fevers 
both eontinned and intermitting, cxanthemata, hysteria, 
epilepsy, gout, worms, isehuria, and seurvy. 


Genus XLITI. PARALYSIS. 
The PA.sy. 


Paralysis, Boerh. 1057. 

Hemiplegia, Sawv. gen. 170. Lin. 103. 

Paraplexia, Sawv. gen. 171. 

Paraplegia, Lin. 102. Vog. 227. 

Paralysis, Sawv. gen. 169. Lzn. 104. 
Junck. 115. 

Atonia, L7z. 120. 


Sp. I. The Partzal Patsy. 


Paralysis, Sawv. gen. 169. Lin. 104. 
Junck, 115. 

Paralysis plethorica, Sav. sp. 1. 

Paralysis serosa, Sav. sp. 12. 

Paralysis nervea, Sawv. sp. 11. 

Mutitas a glossolysi, Sau. sp. 1. 

Aphonia paralytiea, Save. sp. &. 


Vor. XID. Part I. 


Iemiplegia, Sawe. gen. 170. Lin. 108. Vog. 228. 
Sag. gen. 276. 

Hemiplegia ex apoplexia, Sawv. sp. 7. 

Liemiplegia spasmodica, Sauv. sp. 2. 

Hemiplegia serosa, Sawv. sp. 10. 


Sp. Lif. Pararrrcta, or Parsy of one half of the 
Body taken transversely. 


Paraplexia, Sawv. gen. 171. Sag. gen. 277. 
Paraplegia, Lin. 102. Vos. 224. 
Paraplexia sanguinea, Savv. sp. 2. 
Paraplexia 4 spina bifida, Sawv. sp. 3. 
Paraplexia rheumatica, Sawv. sp. 1. 


Description. The palsy under all the different forms 
here mentioned as particular species, shows itself by a 
suddea loss of tone and vital power in a certaim part of 
the body. In the slighter degrees of the disease, it only 
affects a particular muscle, as the sphincter of the anus 
or bladder, thus occasioning an involuntary discharge 
of excrements or of urine; of the museles of the tongue, 
whieh eccasions stammering, or loss of speech; of the 
inuseles of the larynx, by which the patient beeomes 
unable to swallow solids, and sometimes even liquids 
also.—In the Ingher degrees of the disease, the paraly- 
tic affcetion is diffused over a whole limb, as the foot, 
leg, hand, or arm; and sometimes it affeets a whole 
side of the body, in whieli ease it is called hemiplegia ; 
and sometimes, which is the most violent ease, it affects 
all the parts below the waist, or even bclow the head, 
though this last be exceedingly rare. In these violent 
cases, the speeeh is cither very much impeded, or to- 
tally lost. Convulsions often take plaee in the sound 
side, with the cynie spasm or involuntary laughter, 2nd 
other distortions of the face. Sometimes the wiole 
paralytic part of the body becomes livid, or even mor- 
tifics before the paticnt’s death ; and sometimes the pa- 
ralytie parts gradually decay and shrivel up, so as to be- 
come much less than before. Whether the disease be 
more or less extended, many diflerent varieties may be 
observed in its form. Sometimes there occurs a total 
loss of sense while motion is entire 5 in others a total 
loss of motion with very shght or even no aflcetion of 
sense; and in some cases, while a total loss of motion 
takcs place in one side, a total loss of sense has been ob- 
served on the other, ‘This depends entirely on the par- 
ticular nerves or branches of nerves in which the ailee- 
tion is situated; loss of sense depending on an affection 
of the subcutaneous nerves 5 and loss of motion on an 
affection of those leading to the museles. 

Causes, &c. Palsies most commonly supervene upon 
the different species of coma, espeeially the apoplexy. 
‘They are also occasioned by any debilitating power 
applied to the body, espeeially by excesses in venery. 
Sometimes they are a kind of crisis to other distempers, 
us the colic of Poietou, and the apoplexy. ‘The hemi- 
plegia especially often follows the last-mentioned disease. 
Aged people, and those who are by any other mcans 
debilitated, are subjeet to palsy ; whiel will sometimes 
also affect even infants, from the repulsion of exanthema- 
ta of various kinds. Palsies are alsa the infalhble con- 
sequences of injuries to the large nerves. 

3B Prognosis 
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Prognosis. Except in the slighter cases of palsy, we 


teeny —e have little room to hope for a cure; however, death 


does not immediately follow even the most severe pa- 
ralytic affections. In hemiplegia it is not uncommon 
to see the patients live several years; and even in 
the paraplegia, if death do not ensue within two or 
three weeks, it may not take place for a considerable 


time. It is a promising sign when the patient feels a_ 


slight degree of painful itchiness in the aflected parts ; 
and if a fever should arise, it bids fair to cure the pal- 
sy. When the sense of feeling remains, there is much 
more room to hope for a cure than where it 1s gone, as 
well as the power of motion. But when we observe 
the flesh to waste, and the skin to appear withered 
and dry, we may look upon the disease to be incu- 
rable. Convulsions supervening on a palsy are a fatal 
sign. 

Cure. Many remedies have been recommended in 
palsies: but it must be confessed, that, except in the 
slighter cases, medicines seldom prove effectual; and 
before any plan of cure can be laid down, every cir- 
cumstance relative to the patient’s habit of body and 
previous state of health should be carefully weighed. 
[f hemiplegia or paraplegia should come on after an 
apoplexy, attended with those circumstances which 
physicians have supposed to denote a viscid state of the 
blood, a course of the attenuant gums, with fixed al- 
kaline salts, and chalybeate waters, may do servicc 5 
to which it will be proper to add frictions with the vo- 
Jatile liniment down the spine: but im habits where the 
blood is rather inclined to the watery state, it will be 
necessary to give cmetics from time to time ; to apply 
blisters, and insert issues. 

The natural hot baths are often found useful in pa- 
ralytic cases; and where the patients cannot avail 
themselves of these, an artificial bath may be tried by 
dissolving salt of steel in water, and impregnating the 
water with fixed air. Frictions of the parts, and 
scourging them with nettles, have also been rccom- 
mended, and may do service, as well as volatile and 
stimulating medicines taken inwardly. And it is pro- 
bably by operatmg in this manner, that the use of 
camphor, or a mercurial course continued fer some 
length of time to such a degree as gently to affect the 
mouth, have been found productive of a cure in obsti- 
nate cases of this affection. Of late years, an infusion 
of the arnica montana or German leopard’s bane, has 
been highly extolled in the cure of this disease, by some 
foreign writers : but the trials made with it in Britain, 
particularly at Edinburgh, have been by no means 
equally successful with those related by Dr Collins, who 
has strongly recommended this medicine to the atten- 
tion of the public. Another remedy has of late becn 
highly extolled in palsy, the rhus toxicodendron or 
poison oak. It has been employed with some success 
in France by M. Fresnoi; and Dr Alderson of Hull, 
in a late dissertation on this plant, has published several 
cases, even of very obstinate palsy, in which its use was 
attended with wonderful success, In some cases also 
at Edinburgh, it has been used with apparent advan- 
tage, but in a much greater number without any be- 
nefit. 

In certain cases of palsy, unexpected cures have been 
accomplished both by electricity and by galvanism. 
But in a considerable majority of instances, palsy from 


2 


which the patient has not what may be called a natu. « » 
ral recovery, will be found inenrable by any remedics \y. 
which have hitherto been recommended. 


Sp. IV. The Pausy from Porsons. 


Paralysis metallariorum, Sawv. sp. 22. 
Hemiplegia saturnina, Sav. sp. 14. 


This kind of palsy arises most frequently from lead 
taken into the body, and is a consequence of the co- 
lica pictonum, under which it 1s morc. particularly 
treated. 


TREMOR, or TREMBLING. 


Tremor, Sauvv. gen. 129. Lin. 139. 


Vog. 184, 
Sag. 236. 


This by Dr Cullen is reckoned to be always sympto- 
matic either of palsy, asthenia, or convulsions; and 
therefore need not be treated of by itself. 


OrvER Il. ADYNAMI. 


Adynamie, Vog. Class VI. 
Detectivi, Lez. Class VI. Order I. 
Leipopsychize, Sawv. Class VI. Order IV. 


Sag. 
Class LX. Order LV. 


Genus XLIV. SYNCOPE. 
FAINTING. 


Syncope, Sawvv. gen. 174. Sag. 94. 
Sag. 280. Junck. 119. 

Leipothymia, Savv. gen. 173. Lin. 93. Vog. 
Sug. 279. 

Asplryxia, Sauv. gen. 175. Lin. 95. 
Sag. 281. 

Virium lapsus et animi deliquia, Hoffa. IIL. 267. 


_ 
Vog. 


Vog. 275. 


Sp. I. The Cardiac Syncorr. 


Syncope plethorica, Sawv. sp. 5. Senac. Tr. de Coew, 
: Sa 

Syncope 4 cardiogmo, Sauv. sp. 7. Senac. de Cow, 
414. Morgagn. de Sed. XXV. 2. 3. 10. 

Syncope & polypo, Sauv. sp. 8. Senac. p. 471. 

Syncope ab hydrochardia, Sawv. sp. 12. Senac. $33 
Schreiber Almag. L. LIT. § 196. 

Syncope Lanzont, Sauv. sp. 18. Lanzon. Op. IL 
p- 462. 


Asphyxia Valsalviana, Sawv. sp. 13. 


22 


Sp. IL. Occastonal Syncore. 


Leipothymia 4 pathemate, Sauv. sp. 1. Senac. p. 44. 

Syncope pathetica, Save. sp. 21. 

Asphyxia 4 pathcemate, Sawv. sp. 7. 

Syncope ab antipathia, Sawv. sp. 9. Senac. p. 544 

Syncope & veneno, Sawv. sp. 10. Senac. p. 546. 

Syncope ab apostematis, Sawv.sp. 11. Senac. p. 544+ 

Syncope 4 sphacelo, Savv. sp. 14. Senac. p. 553+ 

Syncope ab inanitione, Sav. sp. 1. Senac. p. 536+ 

Syncope 4 phlebotomia, Sawv. sp. 4. 

Syncope @ dolore, Sav. sp. 2. Senac. sp. 583+ 
Asphyxia 


| i Asphyxia traumatica, Sauv. sp. 1A. 


| Asphyxia neophytorum, Sawv. sp. 17. 


Description. A syncope begins with a remarkable 
anxiety about the beart ; after which follows a sudden 
extinction, as it were, not only of the animal powers 
and actions, but also of the vital powers, so that the 
patients are deprived of pulse, sense, and motion, all 
atonce. in those cases which physicians bave distin- 
gaished by the name of letpothymia, the patient does 
not entircly lose his senses, but turns cold and pale ; 
and the pulse continues to beat, though weakly 5 the 
heart also seems to tremble rather than beat ; and the 
respiration is just perceptible. But in the true syn- 
cope or full asphyxia, not the smallest sign of life can 
be perceived; the face has a death-hke paleness, the 
extremities are cold, the eyes shut, or at least troubled ; 
the mouth sometimes shut, and somctimes gaping wide 
open; the limbs flaccid, and the strength quite gone ; 
as soon as they begin to recover, they {etch deep and 
heavy sighs. 

Causes, &e. Fainting is occasioned most commonly 
by profuse evacuations, especially of blood ; but it may 
happen also from violent passions of the mind, from 
surfeits, excessive pain, &c. People of delicate con- 
stitutions are very subject to it from slight causes ; and 
sometimes it will arise from affeetions of the heart and 
large vessels not easy to be understood. Fainting is al- 
so a symptom of many disorders, especially of that fatal 
one called a polypus of the heart, of the plague, and 
many putrid diseases. ; 

Prognosis. When fainting happens in the beginning 
of any acute distemper, it is by no means a good 
omen ; but when it takes place in the increase or at the 
height of the disease, the danger is somewhat less ; but 
in general, when fainting comes on without any evi- 
dent cause, it is to be dreaded. In violent bemor- 
thagies it is favourable ; as the bleeding vessels thus 
have time to contract and recover themselves, and by 
this means the patient may escape. 

Cure. ‘When persons of a full habit faint through 
excess of passion, they ought to he blooded without de- 
lay, and should drink vinegar or lemon juice diluted 
With water; and, after the bowels are emptied by a 
clyster, take a paregoric draught, and go to bed. 

The passion of anger, in a peeuliar manner, affects 
the biliary secretion, causes an oppression at the sto- 
mach, with nausea and retehing to vomit, and a bitter 
taste in the mouth, with giddiness: these symptoms 
eeem to indicate an emetic; which, however, in these 
cases must be carefully avoided, as it might endanger 
the patient, by bringing on an inflammation of the 
stomach, 

The general cffects of a sudden fright have been 
mentioned on a former occasion. When these are so 
violent as to require medical aid, our first endeavours 
must be to take off the spasmodic constriction, and re- 
store freedom to the circulation; by bleeding, if the 
habit be at all inclined to fulness; and by giving a 
mixture, with equal parts of the vinum antimonialc and 
nctura opii camphorata, in some agreeable vehicle, 
which will bring on sleep and encourage perspiration. 
It was formerly mentioned, that convulsions, or even 
an epilepsy, may be brought on by frghts; which 
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should make people cautious of playing foolish tricks ia Dyspepsia. 


this way. 

When a surfeit, or any species of saburra, occasions 
leipothymia, an emetic is the immediate remedy, as 
soon as the patient, by the belp of acrid stimulants, 
shall be so far roused as to be able to Swallow one: in 
these cases, tickling the fauces with a feather dipt in 
spirit of hartshorn, will be proper, not only to rouse 
the patient, but also to bring on vomiting. 

A syncope is most commonly brought on by profuse 
discharges or evacuations, either of the blood or of the 
secreted humours. 

In order to revive the patients, they ought to be 
laid along in a horizontal posturé, in an airy place ; 
the legs, thighs, and arms, are to be rubbed with hot 
flannels ; very strong vinegar, aromatic vinegar, or salt 
of hartshorn, or volatile alkaline spirit, are to be licld 
to the nostrils, and rubbed into them; or, being pro- 
perly diluted, poured down the throat; cold water is 
to be sprinkled on the face and neck ; and when by 
these means the patient shall be sufliciently revived, 
wine boiled up with some grateful aromatic, is to be 
given in the proper quantity. 

In the fainting consequent upon profuse uterine he- 
morrhagies, it will be a safer practice to abstain from 
all heating and stimulant things; as life, in these 
cases, is preserved by the coagulation of the blood in 
the extremities of the open vessels; which might he 
prevented by the pouring in hot wine or volatile alka- 
line spirits. 

When a syncope is the consequettce of the too violent 
operation of either an emetic or cathartic, the tinctura 
thebaica, mixed with spiced wine, is the most efficaci- 
ous remedy; but the opiate must be given gradually, 
and in very small doses. 

A syncope, or even asphyxia, wherein the patient 
shall lie for several hours, is frequent in hysteric consti- 
tutions ; and during the fit requires fetid antispasmo- 
dics, together with acrid stimulants: to prevent returns, 
nothing answers better than the cinchona joimed with 
chalybeates. 


Grexus XLV. DYSPEPSIA. 
Depraved DicEsrioy. 


Dyspepsia, Jog. 277. 

Apepsia, Vog. 276. 

Diaphora, Mog. 278. 

Anorexia, Sauv. gen. 162. Lin. 116. Sag. gen. 286. 

Cardialgia, Sawv. gen. 202. Lin. 48. Vog. 157. 
Sag. gen. 160. , 

Gastrodynia, Sawv. gen. 203. Sag. gen. 161. 

Soda, Lim. 47. Vog. 161. 

Nausea, Savv. gen. 250. Lin. 182. Vog. 159. Sag. 
gen. 185. 

Vomitus, Savv. gen. 251. 
Sag. gen. 186. 

Flatulentia, Savv. gen. 272. 
Sag. gen. 207. 


Lim 183. Vers 24. 


Lin. 16§.. Vag. 027. 


The idiopathic species are, 


Anorexia pituitosa, Sazv. sp. 2. 
Anorexia & saburra, Sazv. sp. 9. 
Anorexia exhaustorum, Savv. sp, 8. 


3B a Anorexia 
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Anorexia paralytica, Sav. sp. I. 
Nausea ex cacochylia, Sav. sp. 11. 
Vomitus pituitosus, Sav. sp. 26. 
Vomitus ruminatio, Sazv. sp. 6. 
Vomitus & saburra, Sazv. sp. 2. 
Vomitus a crapula, Sav. sp. I. 
Vomitus lacteus, Sazv. sp. 3. 
Flatulentia infantilis, Sawv. sp. 5. 
Flatulentia acida, Sawv. sp. 1. 
Flatulentia nidrosa, Sawv. sp. 2. 
Cardialgia bradypepta, Sav. sp. 9. 
Cardialgia 4 saburra, Sazv. sp. 2. 
Cardialgia lactantium, Sawv. sp. 11. 
Cardialgia flatulenta, Sawv. sp. 3. 
Cardialgia paralytica, Sawv. sp. 7. 
Gastrodynia saburralis, Sazv. sp. 1. 
Gastrodynia flatulenta, Saw. sp. 2. 
Gastrodynia periodynia, Sawv. sp. 7. 
Gastrodynia astringens, Sazv. sp. 9. 
Gastrodynia attcrens, Sawv. sp. 10. 
Gastrodynia a frigore, Sazv. sp. 18. 


Besides these there are a great number of symptoma- 
tic species. 


Description. It is by no means easy to define ex- 
actly the distemper called dyspepsia, when considered 
as an original disease, as there are very few maladies 
which some way or other do not show themselves by 
an affection of the stomach; and much more difficult 
still must it be te enumerate all its symptoms. he 
most remarkable, however, and the most common, arc 
the following: Want’ of appetite ; distention of the 
stomach when no food has been taken for some time 
before ; slight dejection of spirits ; a gradual decay of 
the muscular strength; languor, and aversion from mo- 
tion ; the food which is taken without appetite is not 
well digested ; the stomach and intestines are much dh- 
stended with flatus, whence the paticnts are tormented 
with spasms, gripes, and sickness: frequently a lim- 
pid water, having an acid or putrid tastc, is brought 
up 3 sometimes the food itself is thrown up by mouth- 
fnls; and sometimes, though rarely, the same is swal- 
Jowed again, after the marner of ruminating animals. 
While matters are in this situation, the heart some- 
times palpitates, and the breath is quick, and drawn 
with difficulty ; the head aches and is giddy; and some- 
times both these symptoms are continual, and very 
violent, insomuch that the patient is not only torment- 
ed with pain, but staggers as if he was drunk. From 
the too great acescency or putrefaction of the aliment 
a cardialgia or heartburn comes on; and in this situa- 
tion a Spontaneous diarrhoea sometimes carries off the 
disease ; but in other cases there is an obstinate costive- 
ness, attended with colic-pains. Trequently the pulse 
ss quick, sometimes slow, but always weak: the cir- 
culation is so langmd, that the blood can scarce reach 
the extreme vessels, or at last stagnates in them, so 
that the face becomes livid, swelled and has an un- 
nsual appearance: and at the same time that the cir- 
culation and nervous power are in this languid state, 
the perspiration becomes less copious ; the skin becomes 
dry and corrugated ; the natural heat, especially of the 
extremities, is much diminished ; the tongue is white ; 
and an universal laxity takes place, msomuch that the 
uvula and velum pendulum pzlati are sometimes en- 


larged to such a degree as tu become extremely trouble. 
some. ‘Lhe patient is cither deprived of rest, or wakes ‘ 


suddenly out of his sleep, and is disturbed by frightful 
dreams; at the samc time that the mind seems to be 
affected as well as the body, and he. becomes peevish, 
fretful, and incapable of paying attention to any thing 
as usual. At last hectic symptoms come on, and 
the whole frame becomes so irritable, that the slightest 
cause excites an universal tremor, and sometimes yiclent 
vomiting and diarrhoea. Sometimes the salivary glands 
are so rclaxed, that a salivation comes on as it excited 
by mercury ; the serum 1s poured out into the cayit 
of the abdomen and cellular substance of the whole bo- 
dy, and the patient becomes aflected with anasarca or 
ascites. 

Causes, &c. The causes of dyspepsia may be any 
thing which decbilitates the system in general, but ina 
particular manner affects the stomach. Such are, opium 
taken in immoderate quantities, which hurts by its se- 
dative and relaxing powers ; spirituous liquors drunk to 
exccss; tobacco, tca, coffee, or any warm relaxing li- 
quor, taken in too great quantity; acid, unripe fruits; 
vomits or purges too frequently taken; an indolent se- 
dentary life, &c. &c. All these act chiefly upon 
people of a weak and delicate habit; for the robust and 
hardy seldom labour under a dyspepsia, or at most a 
very slight one. 

Prognosis. When a dyspepsia first occurs, it is fre- 
quently removed without great difficulty ; when it is 
symptomatic, we must endeavour to cure the primary 
disease ; and without this we cannot expect a com- 
plete removal of the affection ; but when it frequently 
returns, with symptoms of great debility, hectic fever, 
or dropsy, we have great reason to dread the cvent. 

Cure. A radical cure of dyspepsia is only to be ex- 
pected by removing from the stomach and system that 
debility on which the disease depends. On tlus ground, 
the objects chiefly to be aimed at in the cure are, 
ist, he avoiding whatever will tend to diminish the 
vigour of the stomach; 2d, The employing such re- 
medics as have influence in increasing that vigour 3 
and, in the third place, The obviating urgent symp- 
toms, particularly those which tend to increase and 
support the affection. Of the avoiding causes, which 
tend to diminish the vigour of the stomach, after what 
has already been said of the causes inducing the dis- 
ease, it is unnecessary to make any farther observa- 
tions: and indeed every dyspeptic patient will be 
taught by experience what is to be done with this im- 
tention. The medicines chiefly employed with the 
view of increasing vigour are those of the tonic kind: 
but, previous to their use, it will be necessary to eva- 
cuate the contents of the alimentary canal by vomits or 
purgatives. If there be a tendency to putrescency, an- 
tiseptics must then be exhibited ; but more frequently 
there is a prevailing acidity, which creates an intolera- 
ble heart-burn. To palliate this symptom, magnesia 
alba may be given; which is much preferable to the 
common testaccous powders, as being purgative when 
dissolved in an acid, while the others are rather astriv- 
gent. In the third volume of the Medical Observations, 
we have an account of two cases of dyspepsia attended 
with a very uncommon degree of cardialgia, in wluch 


magnesia was so successful, that we can hardly doubt of 


its efficacy in slighter degrees of the disorder. 


But 
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But although acidity may often be suecessfully ob- 
viated in this manner, yet the best way of eounter- 
acting this symptom, as well as of obviating costiveness, 
flatulence, and a variety of others, is by restoring the 
tone of the stomach in partieular, and indeed of the 
system in general. With this intention, reeourse is had 
to a variety of tonies both from the mineral and vege- 
table kingdom; particularly ehalybeates in ditlerent 
forms, gentian, colombo, and the like; but of all the 
tonies which ean be employed in this affeetion, none 
are attended with greater benefit than exercise and 
eold bathing ; and the proper and prudent employment 
of these is no less effectual in removing the disease, 
than in preventing the return of it after it 1s onee re- 
moved, 


Genus XLVI. ITYPOCHONDRIASIS. 


HyrocHoNDRIAC AFFECTION. 
Lin. 76. 


Hypoehondriasis, Sawv. gen. 220. 
O10. Sag. 332. 
Morbus hypoehondriaeus, Boerh. 1098. 


Malum hypochondriacum, Hofm. 111. 65. Junck. 36. 


Although some of the nosological writers, partieular- 
ly Sauvages, have considered this genus as eonsisting of 
different speeies, Dr Cullen is of opinion, that there 
is only one idiopathie species, the Aypochondriasis me- 
lancholica. He considers not only the hypoehondriasis 
hysterica, phthisiea, and asthmatiea, but also the bili- 
osa, sanguinea, and pituitosa, as being only sympto- 
matie ; but he views the true melancholic hypoehon- 
driasis as being a proper idiopathic disease, perfeetly 
distinct from hysteria, with which it has often been 
confounded. 

Description. The symptoms of hypoehondriasis are, 
stretching, pressing, griping, and tormenting pains un- 
der the ribs, and chiefly in the left side ; whieh some- 
times are exasperated, and beeome pungent, burning, 
or laneinating. Frequently there is an inflation of the 
left hypochondrium, which sometimes becomes station- 
ary, and by Hippocrates was taken for a symptom of 
an enlarged spleen. When these symptoms take place 
in the right hypochondrium, they arc commonly at- 


Pog. 


tended with colie pains, uncertain flying heats, especi-_ 


ally in the head, with a transient redness of the face, 
and very frequently an cedematous swelling of the feet 
sueceeds. To these are superadded almost all the aflec- 
tions of the stomach oeeurring in dyspepsia, besides a 
variety of other symptoms, such as palpitations, sleep- 
less nights, and the like. But besides these, there oc- 
curs also a particular depression of spirit and apprehen- 


sion of danger, which may be considered as one of the 


great charaeteristic symptoms of the disease. 

Causes, &c. The general causes of the hypoclion- 
driae affection are said to be a plethora, and preterna- 
tural thickness of the blood ; suppressions of customa- 
ry evacuations; high and full diet, together with a 
sparmg quantity of drink ; an hereditary disposition ; 
indolence 5 atony of the intestines ; violent passions of 
the mind, &c. 


Prognos’s. The bypoehondriae affection, when left _ 


to itself, is more troublesome than dangerous ; but, if 
improperly treated, it may bring on various diseases of 
amore fatal tendency, such as the melancholy, bloody 
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urme and nephritis, jaundiec, vertigo, palsy, apo- Chiorosis. 


plexy, &e. 

Cure. ‘This is to be attempted by such medicines as 
counteraet oeeasional eauses, and obviate urgent symp- 
toms, which may be all comprehended under bleeding, 
gentle evaeuants, chalybeates, the cineliona, and exer- 
eise, espeeially riding on horsebaek, which in this dis- 
ease is greatly prefcrable to any other. When the cir- 
eumstances of the patient ean afford it, a voyage to 
Spain, Portugal, or some of the warmer countries in 
[urope, will be of great serviee. 


Genus XALVII. CHLOROSIS. 


GREEN SICKNESS. 


Chlorosis, Sawv. gen. 309. Lin, 222. 
Sag. gen. 135. bocrh. 1285. 
Junck. 86. 


Of this genus also Dy Cullen thinks there is but 
one idiopathie species: viz. what some distinguish by 
the title of chlorosis wirginea, others of chlorosis ama~ 
toria, 

Description. This disease usually attacks girls a 
little after the time of puberty, and first shows itself 
by symptoms of dyspepsia. But a distinguishing symp- 
tom is, that the appetite is entirely vitiated, and the 
patient will eat lime, ehalk, ashes, salt, &c. very 
greedily 5 while at the same time there is not only a 
total inappetenee to proper food, but it will even ex- 
eite nausea and vomiting. In the beginning of the 
disease, the urime is pale, and afterwards turbid ; the 
face becomes pale, and then assumes a greenish eolour ; 
sometimes it beeomes livid or yellow: the eyes are 
sunk, and have a livid cirele round them; the lps 
lose their fine xed colour; the pulse is quiek, weak, 
and low, though the heat is little short of a fever, 
but the veins are scareely filled; the feet are frequent- 
ly eold, swell at night, and the whole body seems eo- 
vered with a soft swelling; the breathing is diffeult : 
nor is the mind free from affeetion more than the body ; 
it bceomes irritated by the shghtest eauses ; and some- 
times the patients love solitude, heeome sad and thought- 
ful. There is a retention of the menses throughout 
the whole course of the disorder ; and at last all the bad 
symptoms increasing, a leueophlegmasia, anasarca, atro- 
phy, and death succeed. 

Causes. The eause of ehlorosis is thought to be an 
atony of the muscular fibres of the alimentary canal, 


Vopr. 305. 
Hoff. vi. 311. 


especially of the stomaeh, joined with a similar atony 


of the perspiratory vessels over the whole surface of 
the body, and the whole depending on an atony of 
those small arterics whieh pour out the menstrual 
blood. This atony may be oeeasioned by the same 
causes which bring on dyspepsia and hypochondriasis, 
but very frequently arises from love and other passions 
of the mind. 

Prognosis. The elilorosis in all cases is tedious, 
though it does not generally prove fatal; but we can 
never promise a certain eure unless the menscs make 
their appearance. 

Cure. The remedies here in general are the same 
as in the dyspepsia and hypochondriasis ; only in the 
ehlorosis stronger purgatives may be made use of: 
those which stimulate the rectum are useful by stimu- 

™ lating 
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lating also the vesscls of the uterus ; and for this reason 


ey indulgence in venery has sometimes been said to pro- 
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duce a cure, particularly with love-sick maids. 
cold bath is also extremely proper. 


Orprr ILf, SPASMI. 


Spasmi, Savv. Class 1V. Tog. Class V. Sag. 
Class VLII. 

Motorii, Lzn. Class VII. 

Morbi spasmodici et convulsivi, Hof. IT. 9. 

Spasmi et convulsiones, Junck. 45, 54. 

Epilepsia, Boerh. 1071, 1088. 


Genus XULVIII. 


Tetanus, Sauv. gen. 122. 
Sag. gen. 228. 
Catochus, Savv. gen. 123. 
Sag. gen. 229. 
Opisthotonos, Yog. 181. 
Episthotonos, Mog. 182. 


TETANUS. 
" 


Lin. 124, Fog. 186. 


Lim. 728. Wog.733. 


On this distemper Dr Lionel Chalmers has _pub- 
lished a dissertation in the first volume of the Medical 
Observations, which being superior to any thing that 
has appeared in other medical writcrs on the subject, 
we shall herc lay before the reader. 

“Of all the diseases to whieh man is subjcet, none 
deserves more to be considered than the opisthotonos 
and tetanus, cither with regard to the variety of 
painful symptoms which almost without intermission 
distraet the sick, or the danger of the diseases them- 
selves, from which few recover, in comparison of the 
number they attack. In both, the vital aetions arc 
very imperfectly performed, most of those which are 
called natural being as it were suspended at onec ; 
and so far is the patient from being able to exccute 
any voluntary motion, that the whole machine un- 
dergoes the most cxcruciating distortions, from the 
violent and unnatural contractions of the muscles. 
Happy it is for the inhalitants of the more temperatc 


-climates, that such diseascs appear rarely among them; 


but in those countries which he in the morc sonthern 
and warmer latitudes, they are cndemie, especially to 
negro slaves. In South Carolina, they show them- 
selves at all seasons, but not so often in winter, more 
frequently in spring and autumn; and are most com- 
mon in the summer, when people work abroad and 
are alternatcly exposed to the seorching heat of the sun 


and heavy showers, whieh often’ happen suddenly, and 


greatly alter the temperature of the air. Others are 
scized with the opisthotonos after sleeping without 
doors, that they may enjoy the deceitful refreshment 
of the cool night-air, when the weather is warm: one 
youth chose to cut off his hair and shave his head on a 
warm day in March, and went to bed without a cap, 
but the. weather changed, and became cold in the 
night, and he was found rigid with tctanus next 


morning. 


‘These diseascs so rarely appcar as originals in Eu- 
rope, that a good history of them cannot be expeeted 
frem the physicians who practise in that part of the 
world; nor las any thing like a full description been 
given of them by any aneient or modern author 
which IL have seen. Hippocrates indeed takes notice 
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markable cases in @b. v. § vu. de Mord. vnlg. and 


‘before death, both in acute and chronic diseases 3 nel- 
‘ther will it agree with that spurious op7sthotonos or te- 


stages of quotidian intermittcnts in this country, low- 


‘tius asserts, often comes on gradually and by slight 


of a general lassitude. ‘These inerease, and become 


ereet; for he can by no means look downward, nor to 


the neck and shoulders, draws the head baekward a 


0 Tine 


only as consequences of other diseases, or of wounds 
or ulcers of the nervous or tendinous parts; of which 
symptomatic kind of opisthotonos he gives three re- 


repeats them in another place: but the few symp- 
toms he recounts do not show themselves with us. 
Galen, Coelius Anrelianus, Aretzeus, &c. seem only 
to have copied Hippocrates, with the addition of 
some supposititious symptoms, which really do not 
appear; and the little that Bontius says of it is very 
faulty. 

«¢ Among the numerous class of spasmodic diseases, 
there are three which distinguish themselves in a very 
particular manner, on which the names of emprostho- 
tonos, opisthotonos, and tetanus, havc been justly enough 
bestowed, as being expressive of the posture into which 
they throw and confine the paticnt. When thercfore 
those muscles which bend the head, neck, and body 
forwards, sufier such involuntary, violent, and conti- 
nied contraetions, as to fix the chin to the breast, in- 
curvate the spine and body, and retain the sick in tls 
painful and prone pesture, the diseasc 1s called empros- 
thotonos. When the posterior muscles are similarly af- 
fected, so that the head is drawn towards the spine, 
and the spine itself is recurvated, it has then the name 
of oprsthotones; although in fact, in this, all those 
mucles which aet in dcglutition, bend the head for- 
wards, or turn it to either side, are. equally contracted 
with those which raise the head and spine. The teéa- 
nus differs from, or rather is compounded of, both the 
others; for in this the patient is found rigid and in- 
flexible, bcing as it were braced between the opposite 
contractions of the anterior-and posterior museles 5 yet 
cven here the head is much retraeted. 

““T never saw the emzprosthotonos; and shall only 
speak of the opisthotonos and tetanus, the first being by 
far the most common, and in the last stage of which 
the tetanus frequently intervenes. Let it be observed, 
that the following description by no means respeets such 
symptomatic contractions as often happen immediately 


tans which appear sometimes in the first and second 


ever they may emulate the true diseases in some of their 
symptoms. 
“Srap. I. The opisthotonos, contrary to what Bon- 


approaches, the paticnt complaining rather of an un- 
easy stiffness in the back part of the neck and about the 
shoulders, than of any aeute pain, with some degree 


so troublesome when he attempts to turn his head, or 
to bend it forward, as to obligc him to walk very 


either side, without turning his whole body. He can- 
not open his jaws without pain; and has some difficul- 
ty in swallowing, which discourages him from attempt- 
ing to cat. At timcs he feels a sudden and painful trae- 
tion under the cartzlago ensiformis, which strikes through 
to the back, und instantly incrcascs the rigidity about 


little, and shuts the jaws closcr. The pain under the 
sternum returns more frequently and with greater vi0- 
: lence 3 


— 


of them in many places, and seems to regard them 7 


Clang: 


ctice. 


and he now refuses nourishment, as swallowing is at- 

ended with great pain, and oecasions a return of the 
spasm; which extends along the spine quite to the 
lower extremities, so that they will no longer support 
him, and he is under the necessity of going to bed. 

‘In this manner passes over the first stage of the 
opisthotonos, whieh sometimes takes np three or four 
days; the patient, as well as those ahout him, mis- 
taking the first appearances of it fer that rheumatic 
complaint, which is eommonly called a crick im the 
neck; but it sometimes forms itself much quicker, and 
invades the unfortunate person with the whole train 
of its misehicvous symptoms in a few hours: in which 
ease, the dangcr may truly be estimated from the vio- 
Jence of the first attack ; for such generally die in 24, 
36, or 48 hours, and very rarely survive the third 
day. But when it is less aeute, few are lost after the 
ninth or cleventh: w.uich number of days it would 
not be possible for them to complete, unless the violence 
of the disease was ina good measure subdued ; although 
1 had one who recevered, after having been subjeet to 
its tyrannical attacks daily for six weeks. In this stage 
the pulse is slow, and very hard, and the beily is bound; 
$lood taken away seems not to be altered from the na- 
tural state, so that no indieation can be dedueed there- 
from, and it only varies with regard to laxity or com- 
paction, according to the age of the person and season 
of the year. 

“ Srap. If. The spasm undcr the sternum (which 
is the pathognomonic symptom of this disease) becomes 
more violent, returning every 10 or 15 minutes; and 
never fails to be instantly suceeeded by a stronger re- 
traction of the head, with great rigidity and pain all 
round the neck, and along the spine to the lower ex- 
tremities, which are suddenly put to the streteh. The 
countenance is very pale and contracted ; the jaws are 
that moment snapped together, and cannot afterwards 
be opened so wide as to receive the end of one’s little 
finger ; an attempt to do which, by way of experiment, 
almost constantly hurries on the spasm. ‘The mastoid, 
coraco-hyoid and sterno-hyoid muscles, as well as all the 
others concerned in deglutition, and the deltoid and 
pectorals, are most violently contracted, so that the 
shoulders are strongly raised forward, and the arms 
are stretehed out or drawn across the body; but the 
wrists.and fingers seem not to be aficcted. 

“ Such is the condition of the patient in the time 
of the spasm, whieh ceases ina few seeonds: after 
which the shoulders and arms recline, and the inferior 
extremities relax; yct not so entirely, but that such a 
degree of rigidity for the most part remains as wall not 
permit them to bend when this is attempted by ano- 
ther person ; for as to the sick himself, he cannot at 
all move them. ‘The museles on the sides and fore- 
part of the neek continue still econtraeted, although not 
so strongly ; but their action is overeome by the num- 
her and strength of the posterior ones; so that the re- 
traction of the head constantly remains. ‘The patient 
breathes quick for some minutes, as if he had been ex- 
cessively exercised ; and the pulse is small, fluttering, 
and irregular, but both become more calm and slow. 
The face is sometimes pale in the intervals, but oftener 
flushed; and the whole countenance expresses strong 
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smi. lence; and the other contractions become so strong, 


smi con appearances of the rmost melancholy distress, as well Tetanus. 
“Vv that the head from this time continues much retracted, 


beeause of the dread he has of a return of the spasm, 


which he is sure will soon happen, as from the pain 
he suffers by the present contractions, and the more 
general and severe ones which he has so lately sustain- 
ed. The tongue is stiff and torpid; but so far as 
it ean be seen, is not foul. The belly is always bound, 
and cannot easily be loosened. In drinking, the liquid 
passes with great difheulty to the stomach, even in the 
smallest quantity; and if the spasm should seize him 
at that time, whieh an attempt to swallow for the most 
part oceasions, the liquor returns through the nose with 
some force. ‘The patients desire to lie still as much 
as possible; and avoid drinking, speaking, or being 
moved, either of which are apt to oceasion a return of 
the spasm. 

“‘ sTaD. IIT. In this last stage, the patient is re- 
duced to the most calamitous and distressful circum- 
stanees : for he 1s on a eontinual rack, aecording to 
the most literal meaning of that word; the spasm re- 
turning oftener than onee in a minute, is mueh more 
violent, and holds him longer, so that he has searcely 
any remission. ‘The anterior muscles of the whole 
body now suffer equal contractions with the posterior ; 
but the last overeome the foree of the others, so that 
the spine is strongly recurvated, and forms a hollow 
areh with the bed, and he rests on the back part of the 
head and the heels. ‘The belly is flat, and is drawn 
inward 3 and the museles are so rigidly contracted, that 
they will not give way to pressure, and do not seem in 
the least to yicld to the descent of the diaphragm in 
inspiration ; the several muselcs about the neck, sides, 
and aldomen, being plainly distinguishable from each 
other. Although the lower cxtremitics are always ri- 
gid in this state, yet are they so suddenly and violently 
distended in the time of the spasms, that were it not 
for the standers by, the patient would be projected 
feet foremost off the hed ; while others again are as it 
were pushed upwards with such a spring, that the head 
is struck with great force against whatever happens 
to be in the way, the thighs and legs being in this ease 
no less rigid than the other parts. The tongue is 
spasmodieally darted out, and 1s often miserably torn, 
as the teeth are that moment snapped together; so that 
it is neeessary to prevent this by keeping the handle of 
a spoon, wrapped round with soft rags, between the 
teeth, when this ean be done. At the time that the 
tongue is thus thrust out, the museular flesh, which 
hes between the arch of the lower jaw and head of the 
trachea, seems to be drawn upwards within the throat. 
The countenanee is very much contraeted, and he is 
in a foam of sweat, the heat being very great ; and the 
pulse between the spasms is exceedingly quick, small, 
and irregular, although the heart throbs so strongly, 
that its motions may be plainly seen, and a palpita- 
ting subsultory kind of undulation may not only be 
felt, but perceived ull over the epigastrie region. The 
eyes are watery and languid, and a pale or bloody 
froth bubbles out from between the lips. The jaws 
are for the most part locked fast, so that it is impos- 
sible to give drink or nourishment, nor eould he swal- 
low any thing that was put into his mouth. In this state 
patients are eommonly delirions: and as they eannot 
subsist many hours under so great a suspension of thie 
vital and natural functions, a mortal anxiety ensucs and. 

releases 
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Spasnii. releases them; oftencr a continued and severe spasm 
y= finishes the tragedy, when it was before almost.at an 


end: but most frequently a gencral convulsion puts a 
period to their sufferings; and whichever way this 
happens, they for the most part relax just before death. 

‘In the tetanus, the gencral symptoms are nearly 
the same as in the opisthotonos, except that from the 
first attack, the lateral, abdominal, and other anterior 
muscles, are equally contracted with the posterior oncs; 
and the arms become rigid as well as the lower extre- 
mities. The abdomen is always flat and rigid as in 
the last stage of the opisthotonos, and its contents scem 
to be thrust up into the thorax, which at the same 
time appears to be much dilated. There are here also 
some intervals between the spasms, in the time of which 
the checks arc drawn towards the ears, so that all the 
teeth may be seen as in the spasmus cynicus. Degluti- 
tion is more free in this than in the other disease ; yet 
so far is the sick from being equally balanced between 
the coutractions of the opposite muscles, that the head 
is retracted and the spine is recurvatcd, although not 
quite so much as in the opisthotonos. And the spasm, 
which commences under the sternum, is likewise com- 
mon to the tetanus, which tcrminatcs as the other, and 
on the same fatal days. But whoever recovers from 
either, labours long under a general atonia ; and they 
cannot for some months raise themselves from a supine 
or recumbent posture without pain, nor without help 
for some time.” 

Prognosis and Cure. 'There has never been any thing 
like a crisis observed in these frightful eases, or fa- 
vourable termination from the mere efforts of nature ; 
and therefore all the physician’s dependence must be 
upon art. As in cases of tetanic affections, the dis- 
ease often ariscs from some particular irritation, the 
removal of tlis must necessarily be an important object 
in the cure: But where it cannot be removed, benefit 
may often be obtained by the prevention of its in- 
fluenee being communicated to the brain. When, 
however, that influence is communicated to the brain, 
a cure is to be expected only by diminishing and ob- 
viating it. This is principally brought about by the 
use either of those means which have a general ten- 
dency to diminish action, or of those which induce a 
diflerent state of action. On these grounds the ope- 
ration of those remedies which are employed with 
greatcst success in this affection, may, we apprchend, 
be explained. Fortunately it has been found, that 
opium is capable of giving some relief, if administered 
in proper timc, and if the disease happens not to be 
in the most violent degree: the warm bath must also 
be brought in aid; and the patients should lie borizon- 
tally in the bath, and while in it have the whole body 
extremely well rubbed: when taken out, they are not 
to be dried, but immediately be put to bed wrapt in the 
softest blankets ; and while they remain there, the belly 
ought either to be stuped, or two or three bladders 
filled with warm water kept constantly lying on it. 
The bowcls at the same time must, if possible, be kept 
open, by solutions of manna and sal polychrest, or some 
other purging salt, mixed with olee«m ricind; or if that 
should not be at hand, with oil of sweet almonds and 
a little tincture of senna. The opiates are to be given 
in large and frequently repeated doses 5 such as a gram 
of the extractum thebatcum, or 20 drops of the tincture, 
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every second or third hour ; and it will be safest not to 


trust to the thebaic tincture which is kept ready pre-% 


pared in the shops, but to order the necessary dose of so- 
lid opium, aud either give it in pills or dissolve it in 
some convenient liquid. If swallowmg should be dif. 
ficult, ox the jaws closed up, the opium must be given 
in clyster’s ; for during the whole course of the disease 
it will be of service to order emolhent clystess to be 
injected from time to time, since these will answer not 
only as a relaxing fomentation, but also contribute to 
keep the intestinal canal perfectly free. . 
When the patients recover, they cuntinue for a long 
time very relaxed and weak; and no wonder, since it 
is the nature of all spasmodic affections to leave be- 
lind them extreme weakness and relaxation of the mus- 
cular fibres. In order to perfect the recovery, a course 


of the cinchona and the Peruvian balsam is to be tried; 


and the spine may be rubbed with spirituous liniments, 
or with a mixture of rum and Barbadoes tar: but those 
and all other stimulating things, either internally or ex- 
ternally, during the violence of the spasms, must, in the 
opinion of some practitioners, be omitted, since all of 
them as well as blisters have becn alleged to exasperate 
the disease. 

This, in general, is the plan of treatment recommend- 
ed by Dr Chalmers. 

The same dreadful disorders frequently attack young 
children in the warm climates. Dr Hillary tells us, 
that they will there arise from the same causes which 
usually produce convulsions with children in Britam, 
viz. from a retention of the meconium or first excrement 
after birth; or from a glutincus matter which is too 
often found in the intestines of young ehildrcn soon 
after the other is discharged ; er from a chcesy mat- 
ter from the coagulation of the milk by an acid im the 
stomach; or from hard cxerements ; or from something 


taken in by the mouth which is over acrid, or too hard 


to digest, which irritates their tender bowels, and so 
produces startings and convulsive spasms, with all the 
other symptoms which precede and aceompany convul- 
sions in young children in Britain. And this shows 
how much more readily and easily the nerves are affected 
and irritated in that warm climate, and the tetanus 
produced from a much less cause there, than it is in 
Brita, where it is but seldom seen. But these causes 
not being timely removed, their acrimony is increased, 
partly by the heat of the climate, and partly by the 
fever which they produce, which still renders them 
more acrid, and so increases the irritation of their 


bowels, that it first brings ou startings, then convul- 


sive spasms, and regular convulsion fits; which, if not 
soon removed, usually end in a perfect tetanus, and the 
disease is but seldom cured in such young children when 
it arrives at that state: for when the child lies in this 
miserable, rigid, immoyeable condition, upon moying 


its hands or feet in the most gentlc manner, or softly 


touching any part of its body, or giving it the least 
motion, even feeling its pulse in the most tender manner, 
or the least noise, or even touching its clothes, will 
bring on the convulsive spasms, and cause it to be strong- 
ly convulsed backwards or drawn into a rigid straight 
line, strongly cxtended and immovcable like a statue, 
and will so remain immoycable out of cither of those 
pontures for a considerable time, a minute or two; and 
when the disease is arrived at this degree, Dr rier 

thinks 
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thinks it is never cured. But if the physician be called 


in time, before the ¢efanazs has come on (which is too 


seldom the case there), though he finds strong convul- 
sive spasms have seized the child, or that it has had a 
convulsive fit or two, it may most commonly be reliev- 
ed, the coming of the tetazus be prevented, and the 
life of the babe saved, as Dr Hillary has more than 
once seen, by removing and carrying off the irritating 
cause which stimulates their tender bowels, by such gen- 
tle evacuations as are suitable to their age; and then 
quieting and composing the irritation of their nerves by 
proper anodynes, and correcting the remaining acrimo- 
ny of the nutritious juices in the prime vie. 

To auswer these intentions, the following method, 
with variations pro re nata et pro rationc etatis, as the 
cause is diflerent, has been found to answer the desired 
effect the best: RB Ser? lactis 31). Sapon. Venct. 3}. 
Manne Calab. 33}. vel ii}. Ol. amygd. dul. 3ss._ Ol. fee- 
mcult dul. gut.i1j. Bals. Peruv. gut. vy. Alise. Fi 
enema quam primum ingicrendum, 

And if the symptoms of the approaching tetanus will 
permit, he gives something of the following nature to 
assist the operation of the clystér, and to carry off the 
acrimony the sooner: R, Ag. sem. foentcul 3iij. Magnes. 
alba 38s. Ocul. cancr. prep. 3}. Syr. é ctchor. cum rheo, 
Rosar. solut. ana 3iij. Misce. Or, Re Ag. sem. frenicull 
Siij. Sapon. amygdal. 38s. Magnes. albe 3ss. Syr. é ci- 
chor. cum rheo. Manne opt. ana 31. Ol. amygd. dul. 
351i}. Misce: Exhibecochl. parv.vel duo pro ratronc etatts, 
omnt semthora, vel omni hora, donec respond, alvus. 

Two or three stools being obtained by these, the 
following is exhihited in order to abate the convulsive 
twitchings, and prevent the tetanus from coming on t 
RB Ag. sem. feentculr $i}. Magnes. albee 33s. Ocul. cancr. 
prap. 3}. Moschi orient. gr. iy. Spir. C. C. gut. xv. Syr. 
é mecon. 38s. Mrsce: Eexhibe cochl. parv. (a cluld’s spoon- 
ful) ter quatcrve de die, vel sepius, urgent. convuls. 
vel spasm. | 

But if the symptonis show that the tetanvs is niore 
immediately coming on, so that we have no time to 
wait till the operation of the clvyster and opening 
laxative be over, something of the following nature 
must be immediately given 5 oi tle tetanws will come on, 
and most prolably prove fatal to such tender babes. 
BR, Ag. foenscul. 5ij. Moschi orrent. gr. j. Tinct. thebarc. 
gut. ij. Syr.é mecom 5ij. Alisce pro duobus dos. de 
quidus exrhibe unam quam primum, ct alteram si convul. 
spasm. redeunt. 

This, Dr Hillary observes, may be thought a bold 
attempt, to give fzvct. thebaica to such a tender young 
infant: but it is to be considered that the little pa- 
tient will certainly dic if the tetanus seize it, and that 
it will come on if this do not prevent it: aid he has 
known a bold ignorant old midwife give four or five 
drops of that tincture to a very young infant with- 
out any prejudice more than its dosing three or four 
hours, though not in this case, but in one much less 
violent. 

Lhe clyster may be given at the sanic time, and 
the opening laxative not long after it; though it may 
retard the operation of that for some time, yet it 
operates soon after, and gives relief; after which the 
other medicines, aud fomenting the body and anoint- 
ing it as before, may be used, if the physician finds it 
heeessary ; also a little of the laxative mixture may be 
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given once or twice a-day, if the above julep does not Tetanus, 
answer the intention of keeping the child’s body open “—\—~’ 


for a few days afterwards, which in this case is general- 
ly found necessary to be observed. 

_ These methods and medicines may be varied accord- 
ming to circumstances. For neither the same metliod nor 
the same medicines will answer in all cases, though the 
disease be the same 5 but they must be changed as the 
causes difler, or the constitution of the sick, or the time 
of the disease, or as some other circumstances may re- 
quire: which is a thing af great importance, not only 
in this, but in the cure of most other diseases. 

When proper medicines are thus timely and judici- 
ously given in this case, they seldom fail to carry off the 
irritating cause, quict and ease the nerves, remove the 
convulsions and spasms: and consequently prevent the 
tetanus from coming on, and the death of the patient. 
But if calling in the physician be deferred till the te- 
tanus has already strongly seized the child, as is too of- 
ten the case here, neither warm bathing, fomenting, 
nor any other methods or medicines whatever, will re- 
move it or its causes, nor save the life of the little ten- 
der patient. 

Dr Chalmers gives an account of his having cured 
one child seized with a tcsanus, by purging with an 
infusion of rhubarb: to which a few grains of musk, 
and a little of. tartar. per delig. were added, together 
with the warm bath, and the frequent injection of 
clysters made with an infusion of chamomile flowers, 
to each of which was added a small portion of Castile 
soap. It is much to be regretted, however, that in 
those cascs where the assistance of the medical art is 
most wanted, it most generally fails. We have been 
assured by a gentleman who practised for some time in 
the warm parts of Ameriea, that out of 30 cases of 
the tetanus he had seen, not one of the patients reco- 
vered, though he had given opium to the quantity of 
20 grains thrice a-day ; and others, he was assured, had 
taken 30 grains thrice a-day. In the beginning of the 
disease, the medicine produced a violent headach}; but 
towards the end, it had io manner of effect whatever. 
In tivo patients, the disease came on from the slightest 
causes imaginable. The one accidentally fell in at- 
tempting to avoid a loaded cart, and put the heel of 
his shoe upon one of his thumbs in rising; the other, 
in avoiding the same cart, slightly ruflled the skin of 
his nose. Both were seized with the tetanus; and 
both died, notwithstanding all possible assistance was: 
given. ‘The former had his thumb amputated with- 
out eflect. 

In the Edinburgh Physical and Literary Essays 
vol. iii. Dr Donald Monro describes’ a new method 
of cure, communicated to him by a gentleman who 
was formerly a practitioner in Jamaica. Whule this 
gentleman practised in that island, he had under hie 
caré a great number of cases of tetanus attended with 
the locked jaw. At first, he used to give very freely 
of opium, musk, and other medicines of this class 5 
to bleed, and make other evacuations ; while he used 
baths, fomentations, embrocations, and other external 
applications, but all without the least success ; and, as 
he had lost a great many patients without being so 
lucky as to make one cure, he began to believe that 
this disorder always proved fatal, and was not to be 


cured by medicine, notwithstanding what some prac- 
8 titlonerss 


Spasmi. titioners had alleged. 
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However, having received an 
effects of the 
mercurial oimtment in suelh eases, he resolved to try 
it; and ordered the first patient that offered to be put 
into a warm room, and to be rubhed two or three 
times a day with the omtment, till such time as a sali- 
vation was raised; when he with pleasure observed, 
that, as soon as the mercury began to affeet the mouth, 
the convulsions of the museles of the jaws, as well as 
all the other spasms and convulsions, ecased, and the 
patient was freed of all his complaints. After this, he 
‘ treated every ease of this kind, which came under his 
care in the same manner, and eured twelve, which 
were all who applied to him for advice so carly in the 
disorder that there was time to bring the mereury to 
the mouth before the fatal period was expeeted. A 
few died, in whom the disease was so far advaneed be- 
fore he saw them that there was no time to raise a sa- 
Hvation. None of the eases which were under this 
gentleman’s care in the West Indies were the eonse- 
quences of wounds or capital operations ; ner has he 
had any opportunity of trying it sinee in eases of the 
locked jaw, which sometimes follows eapital opera- 
tions, owing to his having given over practiee: but he 
thinks, that from the similarity of the complaint, 
there is no doubt that the mercurial frictions would 
be equally efficacious in such eases, as when the 
disorder comes from catehing cold or other such 
causes. 

In the second volume of the Medical Transaetions, 
we have an account of a cure performed by Dr Wil- 
liam Carter of Canterbury, by means very different 
from any of those above related.—On the 17th of May 
1467, the doctor was ealled to a strong healthy man, 
in the 21st year of his age, and who had been eon- 
fined to his bed for three weeks. What gave rise to 
his present disorder was an wound on the inner ankle of 
the right leg, which he had received six weeks before 
from a joiner’s chisel. At that time Ins mouth was 
so far closed, as to admit only the most hquid nou- 
rvishment, which he eonstantly sucked throngh his 
tecth: but his legs and jaw, and the whole length 
of the spina dorsi, were quite immoveable, being as 
stiff and rigid as those of a person long dead; his 
head was drawn backward, and he was frequently 
strongly eonvulsed. The motion indeed of both his 
arms was but little impaired. From the heginning 
to the end, his sight, hearing, and memory, conti- 
nued perfect ; his appetite was good; and his senses, 
in the daytime, entire, though sometimes wandering 
in the mght. As to his pulse, it was regular; if 
it deviated at all from the pulse of a person in health, 
it was rather slow than quiek, ard somewhat fuller 
than natural. Sueh was the situation of the patient ; 
a detail of which had been given before the doctor set 
out on his journey, whieh he undertook with a deter- 
mined resolution to make use of the method recom- 
mended by Dr Silvester, in the first volume of Medieal 
Observations and Inquiries, published in the year 1757, 
(and which has been related from Dr Chalmers and Dr 
hillary.) But, on his arrival at the house, he found 
great quantities of the extractum. thebatcum dissolved 
hud been already given him; and that, for the five 
inst days, he had taken no less than 28 grains of that 
inedicine, with so grains of musk, in.the space of 24, 
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hours, without any sensible eflvet, except the bringing 
on a confused sleep, out of which he frequently awoke 
in great hurries, attended with a violent pain in the 
head, which almost deprived him of lus senses. ‘The 
doctor was afraid to extend the dose; and soon deter- 
mined to take some other method, though at a loss 
what method to pursue, as, during a course of almost 
30 years practice, nothing of the same kind had ever 
fallen under his cognizance before. Reflecting, how- 
ever, that this disorder had always been deemed of the 
spasmodic kind, and that the good efleets produced by 
the extractum thebaicum must probably be owing to the 
relaxing and resolving faeulty of that medicine, he 
directed a blister to be applied between the shoulders, 
the whole length of the spine; the jaw to be anointed 
with the olewm dateritium; and a purge consisting of 
the tinctura sacra, tinctura jalappe, and the syrupus 
de rhamno cathartico, to be given him, ‘This was repeat- 
ed three several times afterwards, at the distance of 
three or four days between each dose. On the inter- 
mediate days, he was ordered the olcum succint, the 


fetid gum, and the oleum amygdalinum. Of the first 


he took 30 drops, of the gum 20 grains, and of the last 
four ounees, in 24 hours. By these means, and these 
only, the convulsions soon ceased ; and he grew daily 
better and better, till at the end of a fortnight he was 
able to walk about his room, and in less than three 
weeks became in all respeets well, some small weakness 
in the parts only exeepted. The jaw was relieved first, 
after that the spine, and last of all the legs. A pain 
and uneasiness in the places afleeted, neither of whieh 
he had felt before, were the forerunners of his approach- 
ing amendment. ; 

From all this it seems reasonable to conelude, either 
that there is no certain remedy for tetanus im all eases, 
or that the medicines whieh prove effectnal in one 
constitution will fail in another. Thus, it is possible, 
that in eases where opinm proves ineffectual, mereury 
may be a remedy ; and, on the contrary, where mereury 
fails, opium may be eficetual ; and even where both 
are ineflectual, the antispasmodies reeommended by Dr 
Carter may he of use. It is therefore necessary for 
physicians to be extremely eareful to observe the cffeets 
of the first doses of their remedies: for if the symp- 
toms show not the least appearance of remission after a 
large dose of opium, it is improbable that it ean be 
eured by a repetition of the medicine ; and as no time 
can be lost with safety, it will then be proper to apply 
mercurial ointment, or whatever else may be jndged 
proper.—In the Edinburgh Medical Commentaries we 
have an account of the cold bath being used as a re- 
medy, by Dr Thomas Cochrane, at that time physi- 
eian at Nevis. ‘The patient was an East Indian 
boy, who had been gored by a cow, and afterwards 
exposed to a rainy damp air for some hours. Dr 
Cochrane ascribes his cure to the eold bath, which 
was applied by dashing the water upon his body. 
But as the patient at the same time got laudanum, at 
first in the quantity of 200 drops a-day, and afterwards 
in still larger doses; and had besides his throat and 
shoulders anointed with warm oil of turpentine, was 
bled, and had lenient clysters and laxatives; it 1s by 
no means easy to say what share the cold bath had In 
his cure. Dr Coehranc, however, says he has heard of 
some cases being treated successfully by cold water and 
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cinchona in St Eustatia and St Kitt’s, and in another 
letter mentions his having used the cold bath in other 
eases of tetanus with sueeess. But sinec Dr Coechrane’s 
publication, a more full and satisfactory account of the 
bencht of this praetiee has been communicated in a pa- 
per published by Dr Wright, in the sixth volume of the 
London Medieal Observations. Dr Wright gives a 
particular account of six cases, in which the best effects 
were obtained from dashing cold water upon the patient ; 
and he observes, that since he first used this method of 
cure he never failed in onc instanee to effect a recov- 
ery, and that in a shorter time than by any other me- 
thod hitherto proposed. ‘This practice has on some oc- 
easions been adopted by practitioners in Britain, although 


‘here the disease is a much less frequent occurrence. It 


has particularly been employed with success by Dr 
Currie of Liverpool; and we hope that still more ex- 
tensive practice will confirm the benefit to be derived 
from it, although not in every instanee, yet in many 
eases of this affection. We are, however, sorry to say 
that we have of late heard of several eases in which it 
has been tried in Britain, and which, notwithstanding 
the use of it, had a fatal termination. 

Very latcly a different mode of cure in this affec- 
tion has been recommended by Dr Rush, professor of 
medicine in Philadelphia, in a paper’ entitled Observa- 
tions on the Cause and Cure of Tetanus, published in 
the second volume of the Transactions of the Ameri- 
ean Philosophical Society. Dr Rush, viewing tetanus 
as being a disease oecasioned by relaxation, thinks the 
medicines indicated to eure it are sueh only as are eal- 
eulated to remove this relaxation, and to restore tone 
to the system. On this ground he recommends the li- 
beral use of wine and einchona ; and tells us, that he has 
employed them with suecess in actual practice. When 
the disease arises from an wound of any particular place, 
he recommends stimulants to the part affected ; such as 
dilatation of the wound, and filling it with the oil of tur- 
pentine. How far this practice will be econhrmed by 
more extensive experience, we cannot take upon us to 
determine. We may only observe, that a very’ con- 
trary practice has been recommended as highly suecess- 
ful by some practitioners in Spain, where tetanic affee- 
tions are a very frequent oceurrence in consequence of 


‘slight accidents. There gentle emollients are strongly 


recommended, particularly immersing the wounded part 
in tepid oil for the space of an hour or so at a time, 
and repeating this application at short intervals. By 
this mode many eases, after very alarming appearances 
had taken place, are said to have been completely and 
speedily removed. While the practice is very simple, 
it appears at the same time in many respeets very ration- 
al, and may perhaps be eonsidered as well deserving a 


trial in the first instance. 


Among other remedies employed in tetanus it has been 
said that the spasms have sometimes been allayed by a 
strong electrie shock. And in obstinate cases electri- 
city or galvanism certainly well deserve a trial. 


Genus XLIX. TRISMUS. 
The Locxep Jaw. 


Trismus, Sawv. gen. 117. Lin, 124. Sag. gen, 223. 
Capistrum, Vog. 208. 
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Sp. 1. Zarsmus Nascenriom. 
Locked Jaw in children under two months old. 


Trismus nascentium, Savv. sp. 1. Heister Comp. 
Med. Pract. eap.xv.{ 10. Cleghorn on the Dis- 
eases of Minorca, Introd. p. 33. Hofer. in Act. 
Helvet. tom. i. p. 65. 


This distemper is so closely conneeted with the -tete- 
nus, that it ought rather to be aceounted a symptom of 
the tetanus than a primary disease. And nothing need 
now be added to what has been said respecting tetanus. 


Sp. Il. The Zarsmus from Wounds or Cold. 


Trismus traumaticus, Savv. sp. 2. Lond. Med. Obs. 
vol. i. art. 1, 7. Wol. 11. 34. Vol. iii. 31. 
Vol. iv. 7. 

Angina spasmodiea, Sawv. sp. 18. 
Helvet. tom. in. p. 319. 

Convulsio 4 nervi punetura, Sawv. sp. 2. 

Trismus catarrhalis, Sawv. sp.15. LHillary’s Bar- 
badoes, 221. Lond. Med. Obs. vol. iv. 7. 


The internal remedies proper in all cases of the loek- 
ed jaw, from whatever cause it may proceed, have. been 
already mentioned under TETANUS: the external treat- 
ment of wounded parts which may give occasion to it 
belongs to the article SURGERY. But of this also we 
have offered some observations under the head of ‘Teta- 
nus; and, indeed, trismus may be considered as being 
merely an incipient tetanus, or rather a slight degree of 
that disease. 


Zwingert, Act. 


Gexus L. CONVULSIO. 


CONYULSIONS. 


Convulsio, Sezv. gen. 128. Lin. 142. Vog. 191. 
Sag. gen. 235. 
Convulsio universalis, Sawv. sp. TI. 
Hieranosos, Lin. 144. Vog. 190. 
Convulsio habitualis, sp. 12. 
Convulsio intermittens, Sazv. sp. 16. 
Convulsio hemitotones, Sav. sp. 15. 
Convulsio abdominis, Sazv. sp. 10. 
Convulsio ab inanitione, Sazv. sp. I. 
Convulsio ab onanismo, Sawv. sp. 13. 
Scelotyrbe festinans, Sawv. sp. 2. 


Description. When convulsions attack only particu- 
lar parts of the body, they are generally attended with 
some kind of paralysis at the same time, by which 
means the affected parts are alternately convulsed and 
relaxed ; a permancnt convulsion, or unnatural eontrae- 
tion of particular museles, is ealled a spasm or cramp. 
These partial convulsions may attack almost any part of 
the body; and are not unfrequently symptomatic, in 
fevers, the eholera morbus, &e. The involuntary 
startings of the tendons, the picking of the bedelothes, 
&ce. in acute diseases are all of them convulsive disor- 
ders. Convulsions, even when most generally extend- 
ed, differ from epilepsy in not being attended with any 
mental affection or abolition of sense, and not followed 
by the same torpid state. 

Causes. Convulsions, not only of particular parts, 
but also over the whole body, often take place from 
causes not very evident. Sometimes they seem to de- 
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Spasmi. pend on a certain delicacy or irritability of the nervous 


system, which is framed with such exquisite sensibility 
ng te be strongly affected by the slightest causes. Deli- 
cate womcn are often subject to hysterical convulsions, 
and also hyponchondnac people. Convulsions, how- 
ever, often take their rise from wounds, irritations of 
the stomach and intestines by worms, poisons, violent 
cathartics and emeties, &c.3; and very often they are 
symptomatic, as in dentition, the smallpox, and many 
kinds of fevers. Now 

Prognosis. Except in some few cases, convulsive dis- 
orders arc always to be dreaded; but less in young 
people than in such as arc advanced in life. ‘Those 
which attack girls under the age of puberty, will gene- 
rally cease on the appearance of the menses ; and boys 
have likewise a chance of being relieved as they ad- 
vance in life: but in grown-up people, unless the cause 
be very evident, a cure is hardly to he expected, espe- 
cially after the disease has been of long continuance. 

Cure. The treatment is very much the same with 
that of epilepsy, afterwards to be considered : but a re- 
covery is most frequently obtained by the removal of 
the existing cause. 


Genus LI. CHOREA. 
Sr Virus’s Dance. 


Scelotyrbc, Sauv. gen. 136. Sag. 243. 
Chorea, Linz. 139. 
Scelotyrbe ehorea Viti, Sazv. sp. 1. 


Chorea St Viti, Sydenh. Sched. Monit. 


Description. This disease shows itself first by a kind 
of lameness or instability of one of the legs, which the 
patients draw after them in a ridiculous manner: nor 
ean they hold the arm of the same side still fer a mo- 
ment; for if they lay it on their breast, or any other 
part of their body, it is immediately forced away by a 
convulsive motion. If they be desirous of drinking, 
‘they use a number of odd gesticulations before thcy can 
bring the cup to their mouths, because their arms are 
drawn this way and that by the convulsions which affect 
them. 

Causes, &c. The general cause of St Vitus’s dance 
is a debility of the system 3 and hence we find it attacks 
only weakly boys, and morc especially girls, when un- 
der the age of puberty. But the particular causes de- 
termining the muscles to be affected in such and such a 
manner are entirely unknown. 

Prognosis. As this disorder scarce ever attacks any 
persons but such as are under the age of puberty, there 
is almost a certain prospect of its being then cured, 
though generally the disorder 1s easily removed: before 
that time. 

Chorea, liwever, in some instances, proves an ob- 
stinate affection ; but 1s hardly in any instance attended 
with danger. 

Cure. It has hitherto been almost universally the 
eommon practice to treat this disease with antispasmo- 
dics ‘and tonics, particularly opium, hyosciamus, vale- 
rian, cinchona, preparations of iron, zinc, and copper, 
and cold bathing; and under the use of these the dis- 
ease has, in general, been removed. But Dr James 
Hamilton, senior physician to the Royal Infirmary of 
Edinburgh, in a treatise which he has lately published 


on the use of purgative medicines, has recommended a 


very different practice in this disease, the use, viz. of brisk « 


cathartics: these he adviscs to be repeated daily for 
some tine. ‘Ibe great object, however, which he has 
in view, is not to evacuate from the system, but to pro- 
duce a thorough and complete evacuation of the intestj- 
nal canal. He finds, that by the first doses, large quan. 
titics of black-coloured matter are discharged; and he 
recommends that the use of the purgatives should be 
persisted in till the stools assume a natural appearance, 
In confirmation of the utility of this practice, he has 
related several cases in which it produced a speedy and 
complete cure ; and equal success has attended this 
practice when directed by several others. There can 
therefore be no hesitation in recommending it at least in 
every obstinate instance of chorea. 


Genus LH. RAPHANIA. 


Raphania, Liz. 155. Vog. 143. Lin. Ameen. Acad, 
vol, vi. 

Convulsio raphania, Savv. sp. 7. 

Eclampsia typhodes, Sauv. sp, 1. Sennert. de febr. 
]. iv. cap. 16. Gregor. Horst. Oper. tom. ii. 1. vill, 
obs, 22. Brunner in Ephem. Germ. D. iii. A. ii, 
obs, 224. Willisch. ibid. cent. vi. obs. 13. Wepfer. 
de Affect. Capitis, obs. 120. Breslauer Samm- 
lung 1714, Julio, Septembri, et Decembr. ibid, 
1723, Januar. A. N, C. vol. vii. obs. 41. Bruck. 
mann, Comb. Norimb. 1743, p. 50. 


Description. According to Sauvages, this distemper 
begins with a lassitude of the limbs, transient colds and 
shiverings, pain of the head, and anxieties of the pre- 
cordia. ‘Ilen come on spasmodic startings of the fin- 
gers and feet; also of the tendons and muscles, conspi- 
cuous below the skin. The disease is attended with 
heat, fever, delirium, stupor, constriction of the breast, 
suffocating dyspnoea, loss of voice, horrid convulsions of 
the limbs, preceded by a formication, or sensation as of 
ants or other small insects creeping on the parts. In 
this state of the disease, the convulsive paroxysms are 
attended with mest violent pains in the limbs, vomit- 
ing, or diarrhoea, with the passing of worms, thirst, and 
in young people an unnatural hunger. It continues 
from ten days to thrce months. About the eleventh or 
twentieth day, some are relieved by copious sweats, or 
purple cxanthemata: while others fall into a tabes, with 
stupor, or stiffness of the joints. 

Causes, &c. This disease is frequently epidemic in 
Suabia and other parts of Germany; where it is said to 
be produced by seeds of radishes, which are often mixed 
with rye in that country ; and from this supposed cause 
the disease takes it name. It is also, however, a very 
common opinion, that this. disease depends on the rye 
used in diet being of a bad quality, and particularly 
containing a large proportion of what is called spurred 
rye. 

Cure. In this affection, the cure, as far as it has 
yet been discovered, is very much the same with that 
of epilepsy, the discase next to be considered. But 
from what has been said of the advantages deri- 
ved from the use of purgatives in chorea, analogy 
would Icad us to make a trial of them also in cases of 
raphania. 

GENUS 


Prac | 


Genus LITT, EPILEPSIA. 


E'ALLING-SICKNESS. 


Epilepsia, Sawv. gen. 134. Liv. 143. Vog. 188. 
Sag. gen. 24. Boerh.1071. Hoffin. UII. 9. Junck. 
$4 

Eclampsia, Sauv. sp. 133. 180. Sag. gen. 240. 


Sp. I. The CererraLis, or Epilepsy depending on an 
affection of the Brazn. 


Epilepsia plethorica, Sauv. sp. 1. 
Eclampsia plethorica, Sav. sp. 7. 
Epilepsia cachectica, Sav, sp. 2. 


Sp. I. The Sympariica, or Sympathetic Epilepsy, 
with a sensation of something rising from a certain 
part of the body towards the head. 


Epilepsia sympathica, Sazv. sp. 8. 
Epilepsia pedisymptomatica, Sav. sp. 6. 


Sp. IIL. The Occaszonazis, or Epilepsy arismg from 


various irritating causes. 


Epilepsia traumatica, Savv. sp. 13. 
Eclampsia traumatica, Suzzv. sp. 9. 
Epilepsia 4 dolore, Sav. sp. 10. 
Epilepsia rachialgica, Sawv. sp. 14. 
Eelampsia 4 doloribus, Sawv. sp. 4. 

a, Rachialgica. 

b, Ab otalgia. 

c, A dentitione. 
Eclampsia parturientium, Sazv. sp. 3. 
Eelampsia verminosa, Savv. sp. 2. 
Eclampsia ab atropa, Sazv. sp. IT. 
Ficlampsia ab cenanthe, Sav. sp. 12. 
Eclampsia & cicuta, Savv. sp. 13. 
Felampsia 4 coriaria, Sav. sp. 14. 
Epilepsia cxanthematica, Sawv. sp. 11. 
Epilepsia cachectica, Sawv. sp. 2. 
Epilepsia stomachica, Sav. sp. 3. 
Eelampsia 4 saburra, Sawv. sp. 5. 
Epilepsia & pathemate, Sazv. sp. 7. 
Eelampsia ab inanitione, Savv. sp. 8. 
Epilepsia neophytorum, Sawv. sp. 15. 


Description. The epilepsy often attacks suddenly, 
and without giving any warning: but more frequently 
is preceded by « pain in the head, lassitude, some di- 
sturbanee of the senses, unquiet sleep, unusual dread, 
dimness of sight, a noise in the ears, palpitation of the 
heart, coldness of the joints; and in some there is a 
sensation of formication, or a cold air, &c. ascending 
from the lower extremities towards the head. In the 
fit, the persons fall suddenly to the ground (whence the 
name of the falling-sickness), frequently with a violent 
cry. The thumbs are shut up close in the palms of 
the hands, and are with difficulty taken out; the eyes 
are distorted, so that nothing but the whites are to be 
seen ; all sensation is suspended, insomuch, that by no 
smell, noise, or otherwise, nor even by pinching the 
hedy, can they be brought to themselves; they foam 
at the mouth, with a hissing kind of noise; the tongue 
18 frequently lacerated by the teeth, and there is a vio- 
lent convulsive motion of the arms and legs. Some- 
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times, however, the limbs, instead of being agitated by Epilepsia. 


convulsive motions, are all stiff, and the patients are 
as immoyeable as a statue. In children, the penis is 
erected ; and in young men there is an emission of the 
semen, and the urine is often thrown out to a consi- 
derable distance. At length there is a remission of 
the symptoms, and the patients recover after a longer 
or shorter interval ; when they complain of a pain, tor- 
por, or heaviness of the head, with a lassitude of all 
the joints. 

Causes, &c. The dissection of epileptic subjects has 
shown a variety of morbid appearances, which may be 
supposed to have contributed to the disease ; such as, 
indurations in the brain or meninges ; caries of the in- 
ternal surface of the cranium ; projections of the bony 


substance of the same, pressing upon the brain 5 collec- 


tions of serum or puruient matter, and carthy concre- 
tions within the skull ; besides many others whieh are 
recorded by Bonetus, Morgagni, and Licutaud. But 
often the causes are impossible to be discovered ; for 
even in those who have died of the disease, the brain 
and all other parts of the nervous system have been ap- 
parently sound. ‘The disease will attack strong as welt 
as weak people ; and in those who are subject to it, 
any considerable excess in drinking, a surfeit, violent 
passion, or venery, &c. will certainly bring on a fit. 
Some have epileptic paroxysms returning periodically 
after considerable intervals ; and the disease las been 
thought to have some dependence on the phases of the 
moon. 

Prognosis. If the epilepsy comes on before the time 
of puberty, there are some hopes of its going off at 
that time. But it is a bad sign when it attacks about 
the 21st year, and still worse if the fits grow more fre- 
quent; for then the animal functions are often destroy- 
ed, as well as those of the mind, and the patient be- 
comes stupid and foolish. Sometimes it will terminate 
in melancholy or madness, and sometimes in a mortal 
apoplexy or palsy. It has sometimes, however, been 
observed, that epilepsies have been removed by the ap- 
pearance of cutaneous diseases, as the itch, smallpox, 
measles, &c. While the disease is recent, therefore, 
we are not to despair of a cure; but if it be of long 


standing, or hereditary, there is. very little reason to 


expect that it can be removed. 

Cure. From the symptoms occurring in epilepsy, 
which consists of involuntary convulsive motions, and 
an aflection of the mental powers, there is reason to 
conclude that the fit immediately depends on the in- 
duction of some peculiar action of the brain; but that 
convulsions may ensue from this cause, it would seem 
necessary that there should also oceur a peculiar dis- 
position to action in the moving fibres. On thus 
ground, then, we may suppose the cure to be chiefly 
expected on one of two principles; either by our be- 
ing able to prevent the peculiar action of the brain, 
or to remove the disposition to action in the moving 
fibres. The first is chiefly to be accomplished by the 
removal of irritating causes, by preventing their influ- 
ence from being propagated to the brain, when they 
are applied to remote parts; or by counteracting their 
influence, from inducing in the brain a state of action 
different from that to which they give mse. ‘The se- 
cond end is chiefly to be obtained by diminishing 
the mobility of the nervous energy, and by strength- 

ening 
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sensation like air arising from the inside of the knee- 
joint, the disease was also relieved, but not cured. 


so 
“Spasnt, ening the tone of the moving fibres. It must, however, 


Eniler 
tune he allowed, that in all eonvulsive disorders, excepting yi 


those which are eured by nature about the time of 
puberty, the cure by artificial means is very difficult. 
Numberless specifics have been reeommended, but all 
of them have failed of answering the expectation. 
‘When the cause can be diseovered, that must be remo- 
ved. In other cases, the cold bath, valerian root, castor, 
musk, opium, the fetid gums, cinchona, with the whole 
tribe of nervous and antispasmodic medicines, have 
been recommended : but none of those, or indeed any 
‘combination of them, have been found generally useful ; 
though the slighter, or symptomatie cases, may often be 
removed by them. 

Of late the calv or oxide, improperly called the 
‘flowers, of zinc, have obtained such reputation in con- 
wulsive disorders as to be received into the Edinburgh 
Pharmacopeeia under the title of or¢dum xinct. They 
“were proposed by Dr Gaubius as an antispasmodic, in his 
Adversaria; and their efficacy has since been confirmed 
by various observations. In an inaugural dissertation 
published by Dr Hart at Leyden, the medieal virtues 
of the flowers of zine are considered. He observes, 
that they have long been used externally, chiefly for in- 
flammations of the cyes from acrid lymph. Glauber 
first proposed the internal use of them; and Gaubius 
discovered them to be the remedy of a celebrated 
empiric Luddemannus, whieh he styled his dna ficata. 
After this he exhibited them with success in convulsive 
and spasmodic diseases. Dr Hart supposes, that they 
act either as absorbents, or as possessing a specific vir- 
tue: but is a strong advocate for their efficacy, on 
whatever principles they may operate ; and, in favour 
of his opinion, relates seven cases in which they proved 
successful. A girl of 17 years of age was seized with 
a slight chorea from a fright; and when the disease had 
continued six days, she began to take the flowers of 
zinc, by which her disorder was removed in less than 
three weeks. Her cure required only 16 grains of the 
Zine. 
the same cause ; and were removed by four grains of 
the medicine divided into 10 doses. <A boy of about 
four years old, labouring under a real epilepsy, suspeet- 
ed to be hereditary, was cured by a grain of the flowers 
of zinc taken every day for some time.—A man 50 
years old, thrown mto convulsions from a violent pas- 
sion, was cured by a grain of the calx taken every two 
hours. ‘The disease had gone off upon venesection and 
the use of some other remedies ; but returned again in 
tivo wecks, when it was finally removed by the zinc. 
The two last cases arc related from Dr Gaubius, who 
affirms that he has used the flowers of zinc in cases of 
the chincough, hysteric hiceough, and spasmus cynicus ; 
that they frequently did more than other medicines, but 
were by no means successful in every case. The other 


cures mentioned by Dr Hart are similar to those above’ 


mentioned. But it does not appear that he ever saw a 
confirmed epilepsy cured by this medicine. 

In the first volume of. the Edinburgh Medical Com- 
mentaries, we have an account by Mr Benjamin Bell, 
of a man afflicted with a confirmed epilepsy, who was 
considerably relieved by the flowers of zinc. 

In a young man labouring under the epilepsy, in 
‘whom the fits were preceded by an aura epileptica, or 


In a few months the complaints returned, from , 


Dr Pereival relates some cases of epilepsy which seem 
to have been cured by the flowers of zinc; and in other 
cases, where the disease was not entirely removed by it, 
the spasms were nevertheless inueh mitigated. He did 
not observe that it promoted any evacuation; excepting 
that in some, upon being first taken, it occasioned a 
little sickness, whieh went off with a stool. He adds, 
that those apotheearies who do not prepare this medi- 
cine themsclves, are in great danger of being imposed 
upon, as it is sometimes a mere corrosion of the zine by 
an acid, and even imperfectly washed. 


The good effects of the oxide of zinc as an antispas-_ 


modic are also attested by Dr Haygarth of Chester and 
Dr White of York. ‘The former gives a test of their 
goodness which may be of use to those who do not 
prepare them, namely, that the true flowers of zinc, 
when strongly heated, become yellow, but re-assume 
their white colour on being allowed to cool. The lat- 
ter gives a case of hieranosos, or strange convulsions of 
almost all the muscles of the body, cured by zine, af- 
ter a number of other remedies had failed. But, 
although from these and other respectable authorities, 
there can be no doubt that zinc has often been success- 
ful in epilepsy ; yet it is equally certain, that in many 
others it has had a fair trial, without produeing any 
benefit. 

In Dr Home’s elinical experiments and histories, al- 
so, oxide of zinc is mentioned as having been found ser- 
vieeable upon trial in the Royal Infirmary of Edin- 
burgh. Of the other principal remedies which have 
been recommended for the epilepsy and other convul- 
sive disorders allied to it, we have the followimg ac- 
count by the same author. 

1. The cold-bath was tried in one who had a eonvul- 
sive disorder of one side, but the symptoms were ren- 
dered much worse by it. 

2. Venesection. Not to be depended on in eonvul- 
sions. 

3. Electricity. In two eonvulsive eases was of ne 
service. 

4. Epispastics. Do not seem to be powerful anti- 
spasmodics. 

5. Valerian. In nine convulsive cases, for which 
this remedy has been reckoned almost a specific, it not 
only made no cure, but eould searccly be reckoned to 
do any good. Dr Home supposes that it acts as a hit- 
ter tonic, something like the serpentaria Virgint- 
ana. Though much used at present, he tells us it has 
always appeared to him a weak, often a hurtful, me- 
dicine. 

6. Musk. Six convulsive patients treated with large 
doscs of this remedy, were neither cured nor in the least 
relieved. 

4. Castor seems to be unworthy of the confidence 
formerly put in it. It is indeed possessed of a sedative 
power, and therefore may be useful in spasmodic fe- 
verish cases. | 

8. Asafcetida has eonsiderable antispasmodic powers 
but is not always successful. It heats and quickens the 
pulse; and is therefore improper in cases attended 
with inflammation. It disagrees with some from a pe 


culiarity of eonstitution ; exciting pain in the a 
an 


| and vomiting: but this can be known only after the ex- 

) hibition of the medieine. 

| Cinchona. Of seven spasmodic cases, six were ei- 
ther eured or mitigated. An epilepsy of eight years 
standing was very much relieved by taking the bark for 

a month, and one of two years standing by taking it 
for ten days. But the medieine is of a heating nature, 
and therefore is not to be employed in eases attended 
with inflammatory symptoms. | 

10. Pcony root was given to two epileptic patients 
without the least sueeess. 

11. Viscus quercinus, or misletoe, was given in the 
quantity of two scruples five times a-day to an epileptic 
patient, without suceess. 

12. Extractum hyosctami was given to an epileptic 
patient, to one afflicted with the hemitotonos, and to 
one who laboured under the hysterie affeetion, without 
the least good effect. 

13. Folia aurantiorum were exhibited with the like 
bad success. Five drams of the powdered leaves were 
taken at onee without any seusible effect. 

14. Cardamine pratensis, in three epileptie cases, was 
not attended with any suecess. 

15. Optum did no good. 

16. Ammoniarctum cuprzé made no cure in four cases 
of epilepsy in which it was tried. 

That in many cases all these remedies have been em- 
ployed without suecess, is not to be denied: and in- 
deed it may with eonfidenee be asserted, that a great 
majority of eases of epilepsy are incurable by any re- 
medy that has yet been discovered. At the same time, 
as there is incontrovertible cvidence that some of them 
have suceeeded at least in certain eases, the more powcr- 
ful may always be eonsidcred as deserving a fair trial. 
The ammoniaretum eupri, in particular, seems well en- 

titled to the attention of praetitioners ; for though it be 
a.medicine of great activity, yet under prudent admini- 
stration it may be employed even with very young sub- 
jects without any hazard; and in several inveterate 
eases, which had obstinately resisted other medicines, it 
has brought about a complete recevery. 


Genus LIV. PALPITATIO. 


Parrrrarion of the Heart. 


Palpitatio, Sawv. gen. 130. Lin. 132. Vog. 213. 
Sag. 237. Hoffm. WI. 83. Junck. 33. 


The palpitation of the heart is sometimes so violent, 
that it may be heard at a eonsiderable distanee. It may 
proceed from a bad eonformation of the heart itself, or 
some of the large vessels. It may also be oeeasioned by 
wounds or abseesses in the heart 3 or it may proceed 
from polypous coneretions or ossifieations of that viseus, 
or from plethora, fear, or spasmodic affeetions of the 
nervous system. When it proceeds from diseases of the 
heart or large vessels, it is absolutely incurable. In 
spasmodic eases, the remedies above related may be used. 
If the patient be plethoric, bleeding will probably re- 
move the disorder, at least for the present... 


. Gexus LV. ASTHMA. 


Asthma, Sauv. gen, 145. Lin. 161. 268. 


“— Sag. gen. 282.. 
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Asthma convulsivum, et spasmodico-flatulentum, Asthma. 


Hloffm. II. 94. 
Asthma spastieum, Junck. tab. 51.. 


Sp. I. Spontaneous ASTHMA. 


Asthma humidum, Sawv. sp. 1. Flatulentum, Foyer : 
on the Asthma, chap. i. 

Asthma eonvulsivum, Sauv. sp. 2. 
rat. P. II. seet. i. cap. 12. 

Asthma hystericum, Sauv. sp. 3. 
Asthma, ehap. i. 

Asthma stomachieum, Sauv. sp. 8.  Floyer, Seheme | 
of the speeies of Asthma. Periodie Asthma, 6. 
Orthopnoea spasmodica, Sawv. sp. 3. 

Orthopnoea hysterica, Sawv. sp. 4. 


Willis Pharm. 


Floyer on the 


Sp. I. The Ewanthematic Astuma. . 


Asthma exanthematieum, Savv. sp. II. 
Asthma eaehecticum, Sawv. sp. 13. 


Sp. IIL. The Plethoric AsruMa. 
Asthma plethorieum, Sawv. sp. 15. 


The asthma is a chronic disease, which may: continue. - 
to give very great distress, at intervals, for a eonsider- . 
able number of years. Sir John Floyer, when he wrote . 
his celebrated treatise, had laboured under repeated pa- . 
roxysms for thirty years. 

‘The eommon distinction is into Awmid and dry; the 
former is accompanied with an expeetoration of mueus 
or purulent matter, but the latter is not. In the ge- 
nuine humoral asthma, the patients are obliged to lean _ 
forward; the inspiration is short and spasmodic 3 and . 
the expiration very slaw. 

Asthmatic persons have. generally. some warning of. 
the attack, from a languor, loss of appetite, oppres- 
sion, and swelling of the stomach from flatulence, . 
whieh precede the fit; but it is usually in the middle, 
of the night that the violent difheulty of breathing . 
comes on. 

The duration of the paroxysm is uneertain, as it will . 
sonietimes terminate in three or four hours, while at. 
other times it will eontinue for as many days; nay, .. 
it has been known to last three weeks without inter- 
mission. While it subsists, the patient is in very great. 
distress, not being able to lie in bed, nor seareely to. 
spcak or expectorate, so great is the difhieulty of 
breathing: and yet, notwithstanding all this apparent. 
interruption to the free passage of the blood through 
the lungs, an inflammation here seldom or never su- 
pervenes a fit of the asthma. As the paroxysm wears. 
off, and the breathing becomes free, there 1s more or 
less of an expeetoration of mneus ; and the urine, from. 
being pale and limpid, becomes high coloured, and lets, 
fall a copious sediment. 

In order to obtain relief in the fit, we must some- 
times bleed, unless extreme weakness or old age should. 
forbid, and. repeat it, aecording to, the, degrees of - 
strength and fulness: a purging clyster, with a solu- 
tion of -asafcetida, must be immediately injeeted > and. 
if the violence of the symptoms should. not speedily a- 
bate, it will be proper to apply a blistering plaster to, 
the neek or breast. inte 

In the height of the paroxysm, an emetic might be 

| followed = 
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Spasmi. followed by dangerous symptoms, as it would merease 
ay the accumulation of blood in the vessels of the head ; 
but vomiting will often prevent a fit of the asthma, es- 
pecially if the stomach should chanee to be loaded with 
any sort of saburra. A very strong infusion ef roasted 
coflee has been found to give ease in an asthmatic pa- 
roxysm. 

Sir John Pringle says it is the best abater of the pa- 
roxysms of the periodie asthma that he has seen. The 
coffee ought to be of the best Moceo, newly burnt, and 
made very strong immediately after grinding it. He 
commonly ordered an ounce for one dish; which is to 
be repeated fresh after the interval of a quarter or half 
an hour; and which is to be taken without milk or su- 
gar. The medicine in general is megtioned by Mus- 
wrave in his treatise de Arthritide anomala ; but he first 
heard of it from a physician in Litehfield, who had 
been informed by the old people of that place, that Sir 
John Floyer, during the latter part of his life, kept free 
from, or at least lived easy under, his asthma, from the 
use of very strong eoffee. This diseovery, it seems, he 
made after the publication of his book upon that dis- 
ease. Dr Pereival says he has frequently direeted cof- 
fee in the asthma with great suecess. _ 

In the intervals of the fit, persons subject ‘to the asth- 

ma, especially the humid species, sheuld take emeties 
from time to time. An infusion of tobacco is an eme- 
tic that has been said to be very serviceable in some 
asthmatic eases ; but its operation is both so distressing 
and so dangerous, that it will never probably be intro- 
duced into common usé as an emetic. Smoking or 
-chewing the same has been known to prevent the fre- 
quency and severity of the paroxysms. Asthmatic pa- 
tients may also use the lac ammoniaci,with a due pro- 
portion of orymel scilhticum and vinum antimomale, 
with a view to promote expectoration; or the gum am- 
moniac, and others of similar ‘virtues, may be formed 
into pills, and eombined with soap, as mentioned for 
the dyspnoea pituitosa; or a mass may be composed of 
asafoetida and balsam of Tolu, with syrup of garlic; 
and these pills may be washed down by a medieated 
“wine, impregnated with squills, horse-radish root, and 
mustard seed ; or a strong bitter infusion, with a little 
antimonial wine. | 

In some eases crude mercury will be found serviee- 
able ; in others flowers of sulphur, made into an elec- 
tuary with honey or syrup of garlic ; and if, notwith- 
standing the use of these things, a eostive habit should 
prevail, it will be necessary, from time to time, to give 
a few grains of pills of aloes and myrrh, soap and 
aloes, or a mass of equal parts of rhubarb, scammony, 
and soap. 

The dry or spasmodic asthmu, during the extreme 
violenee of the fit, is best relieved by opiates; and 
‘sometimes very large doses are required. But in order 
to obtain permanent relief, nothing is found to answer 
‘better than ipeeacuanha in small doses. ‘Three, five, 
eight, or ten grains, aecording to the strength and con- 
stitution of the patient, given every other day, have 
been produetive of the happiest effects ; acting some- 
times as an evaeuant, pumping up the viseid phlegm; 
at others, as an antispasmodie or sedative. Issues are 
generally reeommended ia both species, and will often 
‘be found useful. | 

‘Changes of weather are usually felt very sensibly by 
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cipally direeted. 
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asthmatic people, who in general cannot live with to. - 
lerable ease in the atmosphere of large cities ; though 
we shall sometimes meet with patients who agree bet- 
ter with this air, whieh is so replete with gross efflu- 
via of various kinds, than with the purest that ean be 
found in country situations. And some are found who 
breathe with the most ease in a crowded room, with a 
fire and candles. 

A light diet of meats that are easy of digestion, and 
not flatulent, is requisite for asthmatic people; and the 
exercise of riding is often highly servieeable. 

When the asthma is found to depend on some other 
disease, whether it be the gout or an intermittent fever, 
or when it proceeds from the striking in of some cuta. 
neous eruption, regard must always be had to the primary 
disease : thus, in the asthma arthriticum, sinapisms to 
the feet, or blistering, will be absolutely necessary, in 
order, if possible, to bring on a fit of the gout. And 
when the dregs of an ague give rise to an asthma, which 
is termed febriculosum, and invades at regular intervals, 
we must have reeourse to the Peruvian bark. The 
asthma exanthematicum will require blisters or issues, 
to give vent to the aerid matters whieh were repelled 
from the surface of the body; and eourses of sulphureous 
waters, goats whey, and sweetening diet drinks, or 
perhaps mercurial alteratives, in order to correct the 
sharpness of the juices. 
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Genus LVI. DYSPNOEA: 
Habitual DirricuLry of BREATHING. 


Dyspnoea, Savv. gen. 144. Lin. 160. Vog. 267, 


ag. 251. Junck. 32. 


Sp. I. The Catarrhal Dyspnoga. 


Asthma catarrhale, Sauv. sp. 16. 

Asthma pneumonieum, Willis Pharm. rat. P. IL 
seet. 1. cap. 12. | 

Asthma pituitosum, Hoffm. IMT. sect. ii. cap. 2¢ $ 3s 

Asthma pneumodes, Sawv. sp. 17. 


This is readily known by the symptoms of pneumo- 
nia and catarrh attending it; and to the removal of 
these symptoms the eare of the physician must be prin- 


Sp. Il. The Dry Dyspnoea. 


Dyspneea & tuberculis, & hydatibus, &e. Sawv. sp. 25 


4, 5) 20. 
‘Orthopneea 4 lipomate, Sawv. sp. 18. 


This is generally aceompanied with a phthisis pul- 
monalis ; but Sauvages mentions one species of phthisis 
to whieh the dry dyspnoea seems more particularly to 
belong. ‘The patients fall away by degrees, and have 
a great difficulty of breathing, continual thirst, and ht- 
tle or no spitting. When opened after death, thei 
lungs are found not to be ulcerated, but shrivelled and 
contracted as if they had been smoke-dried. Goldsmiths 
and ehemists are said to be subject to this disease, by 
reason of the vapours they draw in with their breath. 
Sauvages doth not mention any particular remedy. 
Shortness of breath arising from tubercles, as they are 
termed, or a seirrhous enlargement of the lymphati¢ 
glands which are-dispersed through the lungs, aphex - 

monly 


4 —— guished by the concomitancy of those external swellings 
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and appearances which particularly mark the scrophula. 
This species of dyspnoea generally ends in a phthisis. 
Courses of goats whey, and of sea water, have been 
known to do service 3 but it must be confessed, that a 
perfect cure is seldom obtained. Issues are of use in 
these cases, as they appear to prevent the ill effects of 
over fulness, if it should happen at any time to supcer- 
vene. 


Sp. III. Dyspyora from Changes in the Weather. 
(Sauv. sp. 12.) 


This seems to be a disease cntirely spasmodic, and 
the antispasmodics already related arc accordingly indi- 
cated. 


Sp. LY. The Dyspyoz. from Earthy Substances formed 
in the Lungs 


Sauvages mentions this discase as much more com- 
mon in brutes than in the human race: but Dr Cullen 
mentions his having seen some instanccs of it ; and we 
have several accounts by different authors of calculous 
matters being coughed up by people labouring under a 
dyspnoea, and threatened with consumption. In three 
cases of this kind which fell under Dr Cullen’s inspec- 
tion, there was no appearance of earthy or stony con- 
eretions in any other part of the hody. The calcareous 
matter was coughed up frequently with a little blood, 
sometimes with mucus only, and sometimes with pus. 
Tn one of these cases, an exquisite plithisis came on, 
and proved mortal: in the other two the symptoms of 
phthisis were never fully formed; and after some time, 
merely by a milk diet and avoiding irritation, the pa- 
tients entirely recovercd. 

Sauvages also greatly recommends milk in these 
eases, and soap for dissolving the concrctions. The 
reason why brutes are more subject to these pulmonary 
calculi than mankind, is, that they very seldom cough, 
and thus the stagnating mucus or lymph concretes into 
a kind of gypscous matter. 


Sp. V. The Watery Dyspyora. 


Dyspnoea pituitosa, Sazv. sp. 1. 
Orthopnoea ab hydropneumonia, Sawv. sp. 12. 


This may arise from too great a defluxion of mucus 
on the lungs, or from an effusion of serum, as is men- 
timed under the pneumonia. The treatment of the 
disease may be gathcred from what has been already 
said under the heads of Pneumonia, Catarrh, Empye- 
ma, &c. 


Sp. VI. The Dyspyoga from Corpulency. 
Orthopnoea & pingucdine, Sazv. sp. 6. 


There have been many instances of suffocation and 
death occasioned by too great corpulency. These fa- 
tal effects, however, may be almost always avoided, if 
the persons have resolution to persist in an active and 
very temperate course of life; avoiding animal food, 
much sleep, and using a great deal of exercise. In the 
third volume of the Mcdical Observations, however, 
there is an extraordinary instance of internal obcsity 
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«smi monly found in scrophulous habits, and may be distin- 
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which neither showed itself externally, nor could be pertussis, 


removed by any medicines. 

Other species of dyspnoea have been considered un- 
der Puruisis. It is frequently symptomatic of diseases 
of the heart and large vessels, or swellings of the abdo- 
men, &c. 


Genus LVII. PERTUSSIS. 


CyincouGnH. 


Pertussis, Sydenham, Ed. eid. p. 200, Z1t, Fae 
Huxham de aére, ad ann. 1732. 

Tussis convulsiva, sive ferina, fHoffin. UII. rrr. 

Tussis ferina, Sawv. sp. 10. Sag. sp. 10. 

Tussis convulsiva, Sawv. sp. 11. Sag. sp. 11. 

Amphimerina tussiculosa, Sawv. sp. 13. 


Description. 'This disease comes on at first like a 
common cold ; but is from the beginning attended with 
a greater degree of dyspnoea than is common in ca- 
tarrh; and there is a remarkable affection of the eyes, 
as if they were swelled, and a little pushed out of their 
seckcts. By degrees the fits of coughing become 
longer and more violent, till at last they arc plainly 
convulsive, so that for a considerable time the patient 
cannot respire, and when at last he recovers his breath, 
inspiration i3 performed with a shrill kind of noise like 
the crowing of a cock. This kind of inspiration 
serves only as an introduction to another convulsive fit 
of coughing, which is in like manner followed by an- 
other inspiration of the same kind 5 and thus it conti- 
nues for some time, very often till the patient vomit, 
which pnts an end to the paroxysm at that time. 
These paroxysms are attended with a violent determi- 
nation of the blood towards tht head, so that the ves- 
sels become extremely turgid, and blood not unfre- 
quently flows from the mouth and nose. The disease 
is tedious, and often continues for many months. It is 
not commonly attended with fever, unless at the com- 
mencement. 

Causes, &c. The chincough is an infecticus dis- 
order, and very often epidemic: but the nature of the 
contagion is not understood ; at least itis no farther un- 
derstood than that of smallpox, measles, or similar epi- 
demics. We well know that it is from a peculiar and 
specific contagion alonc that this disease, as well as the 
others above mentioned, can arise. But with regard to 
the nature of any of them, we are totally in the dark. 
It generally attacks children, or adults of a lax habit, 
making its attack frequently m the spring or autumn ; 
at the samc time, when this contagion is introduced in- 
to any town, village, or neighbourhood, it will rage epi- 
demically at any season. Those alone are affected with 
this disease who had never before been subjected to it. 
For in this affection, as well as in smallpox, having had 
the disease once, gives defence against future contagion. 
Every individual, however, does not secm to be equally 
readily affected with this contagion ; like other con- 
tagions diseases occurring only once m a lifetime, it 
may naturally be cxpected to be more frequent among 
children than at any other period of life. But many, 
though frequently exposed to contagion, are yet not 
affected with the disease : and those children who live 
upon unwholesome watery food, or breathe unwhole- 
some air, are most liable to its attack, or at least suffer 
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Spasmi. most from them. 
———— that whatever weakens the solids, or tends to bring on 
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In general it has ‘cen concluded, 


a dissolution of the fluids, predisposes to this disease, 
and increases its severity. 

Prognosis. The chincough is not very often fatal. 
During one epidemic, however, it is often observed 
to be much more dangerous and more severe than du- 
ring another. This is also remarked with regard even 
to particular periods of the same epidemic; and it is 
also observed, that on certain families this disease 1s 
much more severe than on others. Its danger, how- 
ever, is still more connected with the period of life 
at which it occurs. In children under two years of 
age it is most dangerous ; and kills them by producing 
convulsions, suffocation, inflammation, and suppura- 
tion of the brain or in the lungs, ruptures, and ineur- 
vation of the spine. In pregnant women it will pro- 
duce abortion; and in adults inflammations of the 
lungs, and all the consequences of pneumonia, more 
frequently than in children. [rom a long coutinuance 
of the disease patients will become asthmatic, ricketty, 
and scrofulous. It is generally reckoned a good 
sign when a fit terminates by vomiting ; for in this 
disease there seems to be a great increase of the se- 
cretion of mucus, and the vomiting aflords great re- 
lief. 

Cure. Fertussis is one of those diseases which, after 
the contagion has exerted its influence, can be ter- 
ininated only by running a certain course : but itis much 
less limited in its course than smallpox and measles, and 
often it runs on to a very great length, or at least it is 
very difficult to distinguish certain sequelze of this dis- 
case from the disease itself. And when it exists in the 
former of these states, it admits of an artificial termina- 
tion. In the treatment of this affection, therefore, the 
objects at which a practitioner chiefly aims, are in the 
first place, the obviating urgent symptoms, and for- 
warding the natural ternination of the disease ; and se- 
condly, the inducing an artificial termination. With 
these intentions various practices are employed on dif- 
ferent occasions. ‘The most approved remedies are vo- 
mits, purges, blecding, and the attenuating pcctorals ; 
for the other kinds generally do hurt: but large evacu- 
ations of any kind are pernicious. In the Medical 


Observations, vol. ii. Dr Morris recommends castor. 


and cinchona: but in cases attended with any degree 
of inflammation, the latter must eertainly do hurt, and 
the former will generally be insignificant. Dr Butter, 
ina dissertation expressly on the subject, relates 20 eases 
of it cured by the extraet of hemlock. He directs half 
a grain daily for a child under six months old; one 
grain for a child from six months to,two years ; after- 
wards allowing half a gram for every year of the 
patient’s age till he be 20: beyond that period, he 
direets ten grains to be given for the first day’s con- 
sumption, gradually increasing the dose according to 
the effect. If the patient have not two stools daily, 
he advises magnesia, or the s#/phas potasse cum sulphure, 
to be added to the hemlock mixture. By this method 
he says the peculiar symptoms of the disease are re- 
moved in the space of a week; nothing but a slight 
cough remaining. The use of hemlock, however, 
has by no means become universal in consequence of 
this publication, nor indeed has this remedy been 


found equally successful with others who have given 
it a fair trial. | 

‘Lhe remedy most to be depended upon in this disease 
is change of air. The patient, as soon as the disease 
is fully formed, ought to be removed to some other part 
of the country : ‘but there is no occasion for going to a 
distant place; a mile or two, or frequently a smailer 
distance, will be sufficient ; and in thts new habitation, 
the frequency of the cough is almost instantly dimimish~ 
ed to a most surprising degree. Aftcr remaining there 
for some time, however, the cough will often be ob- 
served to become again more frequent, and the other 
symptoms increased. In this case, another change of 
air, or even a returu to the former habitation, Lecomes 
necessary. Manifest benefit has even been derived by 
changing a patient from one room of a house to ano- 
ther. But although change of air has thus been ad- 
vantageous, it must also be remarked, that when it has 
been had recourse to at very early periods it has often 
done mischief, particularly by aggravating the febrile 
and inflammatory symptoms. If the disease be attend- 
ed with fever, bleeding and other antiphlogistic reme- 
dies are proper. Dr Buchan recommends an omtment 
made of equal parts of garlic and hog’s lard apphed to 
the soles of the feet ; but if it have any effect, it 1s pro- 
bably merely as an emplastrum calidum. Tt ought to be 
put on a rag and applied like a plaster. Opiates may 
sometimes be useful, but in gencral are to be avoided. 
They are chiefly serviceable where the eough 1s very 
frequent, with little expectoration. In these cases be- 
nefit has sometimes also been derived from sulphuric 
ether, and sometimes from the tincture of cantharides. 
An almost instantaneous termination has on some occa- 
sions been put to this disease by exciting a high degree 
of fear, or by inducing another febrile contagion: But_ 
the effects of both are too uncertain and too dangerous 
to he employed in practice. 


Grxus LVILL. PYROSIS. 


The Heart-Burn. 


Pyrosis, Sazv. gen. 200. Sag. 158. 
; > Be 

Soda, Lin. 447. Fog. 154. 

Scots, the WATER-BRaASH. 
Pyrosis Suecica, Sazv. sp. 4. 
Cardialgia sputatoria, Save. sp. 5. 


This disease, whether considered as primary or symp- 
tomatic, has already been fully treated under Dy- 
SPEPSIA. 


Genus LEX. COLICA. 
The Coure. 


Colica, Savz. gen. 204. Lin. 50. Vog. 160. Sag. 162. 
Junck. 106. | 

Colica spasmodica et flatulenta, Licffin. LH. 284. 

Rachialgia, Sawer. gen. 211. Sag. 168. 

Neus, Sawv. gen, 252. Vog. 162. Sag. gen. 187. 
lliaca, Lin. 185. 

Dolor et spasmus iliacus, Hof. Il. 263. 


Passio iliaca, Junck. 197. 
Sp. I. Lhe Spasmodie Coutc. 


Colica flatulenta, pituitosa, Savv. sp. 1. 2. 5+ 6. 7+ 
Lieus 


Practic 


- 


 Jleus physodes, volvulns infammatorius, &c, Ezusd. 


sp- Ie 3- 5+ 7-8. 9. 


Description. ‘The eolie is chiefly known by a vio- 
Jent pain in the abdomen, eommonly about the umbi- 
lical region. The pain resembles various kinds of 
sensations, as of burning, twisting, boring, a ligature 
drawn very tight, &e. The belly is generally costive, 
thongh sometimes there is a violent evaeuation of bi- 
lious matters upwards and downwards. In these eases 
the disease is sometimes accompanicd from the begin- 
ning with a weak and intermitting pulse, eold sweats, 
and fainting. In some the disease comes on gradual- 
ly, beginning with an habitual costiveness; and if 
purgatives be taken, they do not operate. The pain 
comes on generally after a meal, and soon oceasions 
nausea and vomiting. Sometimes the disease 1s attend- 
ed with pyrexia, violent thirst, and a full pulse ; the 
vomiting becomes more violent, and cxerementitious 
matters are thrown up with the most exquisite pain and 
tension of the ahdomen ; and hiccough comes on, whieh 
continues obstinately ; till at last a ecssation of pain and 
fetid breath indieate a mortification of the intestines 
and appreaching death. Sometimes the peristaltic mo- 
tion of the intestines is so totally inverted, that all thei 
contents are evacuated by the mouth, and even elysters 
will be vomited ; which constitutes that disease com- 
monly ealled the slzec passion. 

Causes, &e. Colics may arise from any sudden 
cheek given to perspiration, as by violent cold applied 
to any part of the body, especially to the lower ex- 
tremitics and abdomen. Very frequently they are oe- 
casioned by austere, acid, or indigestille aliments ta- 
ken into.the ston:ach. By any of these, a violent co- 


. . oe ° e a 
lic, or indeed an iliae passion, may be oeeasioned ; for 


Dr Cullen justly abserves, that this last, though eom- 
monly accounted a different speeies of disease, diflers 
from eolie in no other way than in being in every 
respeet in a mueh higher degree. In those who have 


died of this dtsease and been dissected, the intestines 


have sometimes heen found twisted; but more eom- 
monly there hath been.an-2xtrosusception of the intestine, 
that is, one part of the gut seems to have entered 
within the other. In the Edinburgh Medieal Essays, 
vol. ili. we have a dissertation on the use of the warm 
bath in the hilious colic, in which the author derives 
the disorder from a spasmodic constrietion of the intes- 
tine oeeasioned by the acrimony of the bile. By this, 
he says, the intestine is not only contracted into an 
unusual narrowness, but the sides of it have been found, 
npon disseetion, so elosely joined, that no passage eould 
be made downwards more than if they had been 
Strongly tied by a ligature. The formation of the 77- 
trosusceptio he explains by quoting a passage from 

eyerus, who made the following experiment on a 
frog. Having irritated the intestine of the animal in 
several different places, he observed it to eontraet at 
those plaees most violently, and to protrude its eontents 
upwards and downwards wherever the relaxed state of 
the part would permit ; by which means the contents 
were heaped together in different parts. Hence some 
parts of the intestine being dilated much more than 
enough, by reason of the great quantity of matter 
thrown into them, formed a kind of saek whieh readi- 
ly received the constricted part into it. If this hap- 
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pen in the human hody, there is the greatest danger Colica. 
of a mortifieation ; beeause the part which is eonstrie- --v~—” 


ted, and at any rate disposed to inflammation, has 
that disposition very meh increased by its eonfinement 
within the other, and by the pressure of the eontents 
of the alimentary canal from the stomieh downwards 
upon it. An iliae passion may also arise from the 
strangulation of part of the intestine in a hernia; and 
even a very small portion of it thus strangulated may 
oeeasion a fatal disease. In the Medieal Observations, 
vol. iv. however, we have an aecount of an iliac pas- 
sion arising from a very different eause, whieh eould 
neither have been suspected nor eured by any other way 
than the operation of gastrotomy, or opening the abda- 
men of the patient, in order to remove the eause of the 
disorder. ‘The patient, a woman of abont 28 years of 
age, died after suffering extreme torture for six days. 
The body being opened, some quantity of a dirty co- 
loured fluid was found in the eavity of the abdomen. 
The jejunum and ilenm were greatly distended with air. 
A portion-ef the omentum adhered to the mesentery, 
near that part where the ileum terminates in the ex- 
cum. rom this adhesion, which was-close to the spine, 
there ran a ligamentous eord or proeess about ‘two 
inches and a half long, unequally thick, in some places 
not thieker than a packthreatt; whieh by its other ex- 
tremity adhered to the coats of the ileum, about two 
inehes ahove the cecum. This eord formed a circle 
with the mesentery, large enough to admit a hen’s egg 
to pass through it. ‘The eord had formed a noose 
(in a manner difficult to be explained ), which meluded 
a doubling of about two inches af the lower end of the 
ileum, and was drawn so tight, that it not only put a 
stop to the passage of every thing through the howels, 
and brought on a gangrene of the strangulated part, 
but it had even eut throngh all the eoats of the inte- 
stine on the opposite side to the mesentery, and made 
an aperture about an inch long. In the Memoirs of 
the Aeademy of Surgery are mentioned several similar 
cases. 

Prognosis. The colie is never to he reckoned. void 
of danger, as it may unexpeetedly terminate In an 
inflammation and gangrene of the intestines. ‘Those 
speeies of it whieh are attended with purging must be 
eonsidered as mueh less dangerous than those in which 
the vomiting is very violent.. The iliac passion, or 
that attended with the vomiting of feces, is always 
to be aeeounted highly dangerous ; but if the passage 
through the intestines be free, even though their pe- 
ristaltte motion should be inverted, and elysters evacu- 
ated by the mouth, there is mueh more hope of a cure, 
than when the’ belly is obstinately eostive, and there is 
some fixed obstruetion whieh seems to bid defiance to 
all remedies. 

Cure. In the eure of the spasmodie colie, the reco- 
very must ultimately depend on producing a resolution 
of the spasmodic affeetion. In order to aceomplish 


this, it is in general necessary to evacuate the eontents ~ 


of the intestines, and to remove morbid irritability 
existing in that part of the system. But in order to 
preserve the life of the patient from the ‘most immi- 
nent hazard, it is still more neeessary to prevent and 
remove those inflammatory affeetions which often oc- 
cur in this disease. As the chief danger in colies arises 
from an inflammation and consequent mortification of 
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Spasmi. the intestines, it is essentially necessary, in the first 
inmenymem/ place, to dimmish the tendency to a pyrexia, if there 
should happen to be any. This is accomplished by 
bleeding, emollient injections, warm bathing, and cool- 
ing medicines taken inwardly. Dr Porter strongly re- 
commends the warm bath in those colics attended with 
violent evacuations of bile. He supposes it to do ser- 
vice by relaxing the constrietion of the intestines, and 
thus preventing or removing the introsusceptio. In the 
mean time opiates may be given to ease the pain, while 
every method is tricd, by catharties and glysters of va- 
rious kinds to procure a stool. In obstinate cases, 
where stimulating cathartics have proved ineffectual, 
the milder kinds, sueh as manna, senna, oleumn ricim, 
Se. will sometimes succeed; but when every thing of 
this kind fails, recourse must be had to some of the 
more extraordinary methods. Some have recommend- 
ed the swallowing of leaden bullcts, on a supposition 
that by their weight they would force through the ob- 
struction ; but these seem much morc likely to create 
than to remove an obstruetion. It is impossible they 
can act by their gravity, because the intestines do not 
lie in a straight linc from the pylorus to the anus; and 
though this werc actually the case, we cannot suppose 
that the weight of a leaden bullet could prove very efli- 
cacious in removing eithcr a spasmodic constriction or 
an obstruction from any other cause. But when we 
consider not only that the intestincs consist of a great 
multitude of folds, but that their peristaltic motion (by 
whieh only the eontents are forced through them) is 
inverted, the futility of this remedy must be evident. 
It might rathcr be supposed to aggravate the disease ; 
as the lead, by its pressure, would tend to fix the in- 
trosusccption more firmly, or perhaps push it still far- 
ther on. The same thing may be said of quicksilver : 
not to mention the pernicious consequences to be appre- 
hended from swallowing large quantities of this mine- 
ral, even if it should prove efficacious in relieving the 
patient for the present. There are, however, some late 
cases on record, particularly one by Mr William Perry, 
published in the sixteenth volume of the Edinburgh 
Medieal Commentaries, in which the hydrargyrus, 
swallowed in great quantities, was attended with the 
happiest effects, aftcr every other remedy had been tried 
im vain. 

Anothcr method has been proposed, in the Medical 
Essays, for relieving the miserable patients in this disor- 
der, whieh in many cases has been known to do scr- 
viee. The patient is to be taken out of bed, and made 
to walk about on the cold floor of a damp apartment. 
At the same time, basons of cold water are to be dashed 
on lus feet, legs, and thighs; and this must be. conti- 
nucd for an hour or longer, if a stool be not procured 
before that time, though this will generally be the case 
much sooner. “Ihe exercise does not at all impair the 
patient’s strength, but rather adds to it 5 and some very 
remarkable instances arc adduced in the 6th volume of 


the Medical Essays, where this proved effectual aftcr. 
In one person the. 


all other medicines had failed. 
diseasc had come on with a habitual costiveness, and he 
had been for a week tormented with the most violent 
pain and vomiting. which could be stopped neither by 
anodynes nor any other medieincs, the sharpest clysters 
bemg retnrned unaltered, and all kinds of purgatives 
thrown up soon after they were swallowed ; but by the 
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above-mentioned method, a stool was procured in 35 
minutes, and the patient recovered. In some others 
the costiveness had eontinued for a mueh longer time.— 
Other remedies arc, the blowing air into the intestines 
by means of a bellows, and the injecting clysters of the 
smoke of tobacco. But neither of these seem very ea- 
pable ef removing the discase. ‘They can aflect only 
the parts below the obstruction; while, to cure the dis- 
ease, it is necessary that the obstructed parts themselves 
should be reachcd by the medicine, and therefore we 
have not many well-attestcd instances of their suceess. In 
some obstinate cases, however, benefit has certainly been 
dcrived from tobacco-smoke injections, and likewise 
from injections of tepid water to the extent of several 
pounds. For putting in practice these modes of cnre, 
a particular apparatus has been contrived; and in 
cases even apparently desperate, neither should be ne- 
glected. The cold water gives a general and very con- 
siderable shock to the system, checks the perspiration, 
and thus drives the humours inward upon the intes- 
tines, by which they rceeive a much morc effectual 
stimulus than can be supposed to arisc from any kind 
of clyster. But when all methods have failed, the 
only chance the patient can have for life is by a manual 
operation. 

In those colies which are attended with faintings, 
&c. from the beginning, and which generally attack 
hysteric women and other debilitated persons, all kinds 
of evacuations are pernicious; and the cure is to be 
attempted by anodynes and cordials, which will seldom 
fail of success. Even there also, however, it is neces- 
sary that the belly should be moved; and for this pur- 
pose injections, containing a solution of asafoetida, which 
operate powerfully as antispasmodics, are preferable to 
most other modcs of cure. 


Sp. II. Corica Picronum. The Colic of Porctou. 


Rachialgia Pictonum, Sauv. sp. 1. 
Rachialgia metallica, Sazv. sp. 3. 
Colica Pictonum Citeszi. 


Another cause to which violent colics are frequent- 
ly to be ascribed, and which often gives occasion to 
them where it is very little suspected, is lead, or some 
solution or fume of it, received into the body. To 
this cause is evidently owing the colics to which plum- 
bers, lead-miners, and smelters of lead are subject. To 
the same cause, thongh not so apparent at first sight, are 
we to ascribe the Devonshire colic, where lead is receiv- 
cd into the body dissolved in cyder, the common drink 
of the inhabitants of that country. This has been 
proved by experiment; for lead has been extracted 
from cyder in quantity sufficient to produce pernicious 
effects on the hnman body. The colic of Poietou, and 
what is called the dry bel/y-ach in the West Indies, 
are of the same nature: for which reason we give the 
following general description of the symptoms of all 
these discases. 

The patient is generally first seized with an acute 
pain at the pit of the stomach, which extends itself 
down with griping pains to the bowels. Soon after 
therc is a distention, as with wind; and frequent retch- 
ings to vomit, without bringing up any thing but small 
quantities of bile and phlegm. An obstinate costive- 
ness follows, yct sometimes attended with a a 
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and the bowels secm to the patient as if they were 
drawn up towards the back ; at other times they are 
drawn into hard lumps, or hard rolls, which are plainly 
erceptible to the hand on the belly. Sometimes the coats 
of the intestines seem to be drawn up from the anus and 
down from the pylorus towards the navel. When a 
stool is procured by artificial means, as clysters, &c. 
the feces appear im little hard knots like sheep’s dung, 
called scyba/a, and are in small quantity. ‘There is, 
however, usually an obstinate costivencss; the urine 
is discharged in small quantity, frequently with pain 
and much difficulty. The pulsc is generally low, 
though sometimes a little quickened by the violence 
of the pain; but inflammatory symptoms very seldom 
occur. The extremities are often cold, and sometimes 
the violence of the pain causes cold clammy sweats 
and fainting. The mind is generally much affected, 
and the spirits are sunk. ‘The disease is o’ten tedious, 
especially if improperly treated, insomncli that the pa- 
tients will continue im tlns miserable state for twenty 
or thirty days successively ; nay, instances have heen 
known of its continuing for six months. In this case 
the pains‘at last become almost intolerable: the pa- 
tient’s breath acquires a strong fctid smell lke excre- 
ments, from a retention of the feces, and an absorp- 
tion of the putrid cfiluvia from them by the lacteals. 
At last, when the pain in the bowels begins to abate, 
a pain comes on in the shoulder-joints and adjoining 
muscles, with an unusual sensation and tingling along 
the spinal marrow. This soon cxtends itsclf from 
thence to the nerves of the arms and legs, which be- 
come weak; and that weakness inereases till the ex- 
treme parts become paralytic, with a total loss of 
motion, thongh a benumbed sensation often remains. 
Sometimes, by a sudden metastasis, the brain becomes 
affected, a stupor and delirium come on, and the 
nervous system is irritated to such a degree as to pro- 
duce general convulsions, which are frequently followed 
by death. At other times, the peristaltic motion of 
the intestines is inverted, and a truc iliac passion is 
produced, which also proves fatal in a short time. 
Sometimes the paralytic affection of the extremities 
goes off, and the pain of the bowels returns with its 
former violence ; and on the cessation of the pain in 
the intestines, the extremities again become paralytic ; 
and thus the pain and palsy will alternate for a very 
long time. 

Cure. Various methods have been attempted for 
removing this terrilile disease. The obstinate costive- 
ness which attends it, made physicians at first exhibit 
very strong purgatives and stimulating clysters. But 
these medicines, by increasing the convulsive spasms of 
the intestines, were found to be pernicious. Balsam 
of Pern, by its warm aromatic power, was found to 
succeed much better; and Dr Sydenham accordingly 
prescriled it in the quantity of 40 drops twice or 
thrice a-day taken on sugar. ‘This, with gentle pur- 
gatives, opiates, and some drops of the hotter essential 
oils, continued to be the medicine commonly employ- 
ed in this disease, till a specific was published by Dr 
Lionel Chalmers of South Carolina. 
was purchased by Dr Chalmers from a family wherc 
it had long been kept a secret. The only unusual me- 
dicine in this receipt, and on which the efficacy of 
it chiefly if not wholly depends, is sulphate of copper. 


This receipt 
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This must he dissolved in water, In the quantity of Colica. 


one grain to an ounce, and the dose of the solution “vo 


is a wine-glassful given fasting for nine successive 
mornings. for the first four or five days this me- 
dicine discharges much zruginous bile both ways ; 
but the cxeretions of this humour lessen by degrees ; 
and before the course be ended, it has little other cf- 
fect than to cause some degree of squeamisbness, or 
promote a few bilious steols, or perhaps may not move 
the patient at all. At the time of using this medicine 
the patients should live upon broth made of lean meat, 


‘gruel, or panada: but about the seventh or eighth day, 


they may be allowed bread and boiled chicken. Here 
the copper seems to do service by its tonic power; and 
for the same reason alum, recommended by Dr Perci- 
val, most probably cures the disease. He says he has 
found this very efficacious in obstinate affections of the 
bowels, and that it generally proves a cure in the 
slighter cases of the colica pictonum. It was given to 
the qnantity of fifteen grains every fourth, fifth, or 
sixth hour; and the third dose never failed to mitigate 
the pain, and sometimes entirely removed it. Among 
purgative medicines the olewm rectni is found to be the 
most efficacious. Mercury also, particularly under the 
form of calomel, has often been employed with success. 
And much benefit has been derived frem combining 
the calomel with opium. From this combination there 
is often obtained, in the first instance, an alleviation of 
the pain, and afterwards a free discharge by the belly. 


Sp. Il. The Coxtc from Costiveness. . 


Colica stercorea, Sazvv. sp. 3. 
Ileus 4 feecibus induratis, Sav. sp. 2. 


For the treatment of this species, see above. 


Sp. IV. The Accrdental Corre. 


Colica Japonica,—accidentalis,—lactentium,—a ve- 
neno, Savv. sp. 10. 14. 18. 20. 

Cholera sicca auriginosa, 4 fungis venenatis, ezusd. 
sp. 2. 


When colics arise from acrid poisonous matter taken 
into the stomach, the only cure is either to evacuate 
the poison itself by vomiting, or to swallow some other 
substance which may decompound it, and thus render 
it inactive. ‘The most common and dangerous sub- 
stances of this kind are corrosive mercury and arsenic. 
The former is easily decompounded by alkaline salts ; 
and therefore a solution of lixivial salt, if swallowed 
before the poison has time to induce a mortification 
of the bowels, will prove a certain cure.. Much more 
uncertain, however, is the case when arsenic is swallow- 
ed, because there is no certain and speedy solvent of 
that substance yet known. Milk has been recommend- 
ed as efficacious ; and lately-a solution of hepar sulphu- 
ris. The latter may possibly do service ; as arsenic 
unites readily with sulphur, and has its pernicious qua- 
lities more obtunded by that than by any other known 
substance : but indecd, even the solvent powers of this 
iedieine are so weak, that its effects as well as those of 
others must be very uncertain. 

Some kinds of fangi, when swallowed, are apt to pro 
duce colics attended with stupor, delirium, and convul- 
sions; and the same sometimes happens from "2 2 
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L—-—— mnseles (the Myt1Lus). Some of the fungi, doubtless, 


306 


> 
QO 
mj 


for six years, occasioned by calculi of this kind. 


may have an iherent poisonous quality ; but generally 


they as well as the muscles act ona diflerent principle. 


Their pernicious eflects happen mest commonly when 
they are taken on an empty stomach ; and are then sup- 
posed to be oecasioned hy their adhering so close to its 


_coats, that it cannot exert its powers, and the whetc 
° ° , ° N 
system is thrown into the utmost disorder. ‘The ma- 
lady may therefore be very easily prevented ; but when 


once it las taken place, it cannot he removed till e1- 
ther vomiting be excited, or the stomach has reeovered 
itself in such a manner as to throw off the adhering 
matter. / 


Sp. V. Coxsc of New-born Infants, from a Retention of 
the Aleconium. (Sauv. sp. 19.) 


This disorder would be prevented were children al- 


lowed immediately to suck their mothers, whose milk 
-atfirst is purgative. 


But as this is not commonly done, 
the child is frequently troubled with colics. These, 


however, may be removed by a few grains of ipecacu- 
canha, or a drop or two of antimonial wine. 


By these 


means the stomach is cleansed by vomiting, and the 


belly is generally loosencd ; but if this last effect does 
not happen, some gentle purge will be necessary. 


Sp. IV. Coxtc from a Callostty of the Colon. 


It is often impossible to discover this distemper be- 
fore the patient’s death ; and though it should, it does 
not admit of a cure. 


Sp. VII. The Conic from Jntestinal Calculi. (Sauv. 
sp. 10. 15.) 


When certain indigestible bodies, such as _cherry- 


‘stones, plum-stones, small pieccs of bones, &c. are 


swallowed, they frequently prove the basis of calcul, 


-ormed by an accretion of some kind of earthy matter ; 


and being detained in some of the flexures of the intes- 


tincs, often occasion very violent colics. ‘These calculi 


do not discover themselves by any peculiar symptoms, 


nor do they admit of any particular method of cure. 


In the Medical Essays we have an instance of colics 
The 
concretions were at last passed by stool; and thew pas- 
sage was procured by causing the patient drink a large 


quantity of warm watcr, with a view to promote the 


evacuation of bile, a redundancy of «whieh was snpposed 


to be the cause. of her. disorder. 


Genus. LX. CHOLERA, the CuotEra Morsus. 


Cholera, Sawv. 253. Lin. 186. Vog. 110. Sag. 188. 
Hoffim. II. 165. 


Diarrhea cholerica, Junck. 112. 


Sp. I. The Spontaneous Cuoiera, eoming on. without 


any manifest cause. 


Cholera spontanea, Sauv. sp. I. 
re 


. Cholera Indiea, Sauv. sp. 7. 


Sydenh sect. iv. 


acid properly diluted. 


-ed in a fluid form by the aid of any addition, it will 
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Sp. LI. The Accidental Cxoinna, from acrid matter 


taken inwardly. 


Cholera erapulosa, Sewv. sp. 11. 
Cholera & venenis, Sazv. sp. 4, 5- 


The cholera shows itself by excessive vomiting and 
purging of bilious matters, with violent pain, inflation 
and distention of the belly. Sometimes the patients 
fall into universal convulsions ; and sometimes they 
are affected with violent spasms in particular parts of 
the body. ‘There is a great thirst, a small and unequal 
pulse, cold sweats, fainting, coldness of the extremities, 
and hiccough; and dgath frequently ensues in twenty- 
four hours. 

In this disease, as a great quantity of bile is deposited 
in the alimentary canal, particularly in the stomach, the 
first object is to counteract its influence, and to promote 
an easy diseharge of it. It is next necessary to restrain 
that increased secretion of bile, by which a tresh depo- 
sition in the alimentary canal would otherwise be soon 
produced. And, in the last place, measures must often 
be employed to restore a sound condition to the ali- 
meutary canal, which is frequently mueh weakened by 
the violenee of the discase. 

On these grounds, the’eure of this distemper is ef- 
fected by giving the patient a large quantity of warm 
water, or very weak broth, in order to cleanse the sto- 
mach of the irritating matter which occasions the 
disease, and injecting the same.by way of clyster, till 
the pains hegin to abate a little. .Aftcr this, a large 


dose of laudanum is to be given in some eonvenient 


vehicle, and repeated as there is oceasion. But if the 
vomiting and purging have eontinucd for a long time 
before the physician be called, ammediate.reeourse must 
be had to the landanum, because the patient will be 
too much exhausted to bear any further evacuations. 
Sometimes the propensity to vomit is so strong, that 
nothing will be retained, .and the laudanum itself 
thrown up. as soon as swallowed. To settle the sto- 
mach in these. cases, Dr Douglas, in the Medical 
Essays, recommends a. decoction of oat-bread toasted 
as brown ds coflee ; and the decoction itsclf ought to 
be of the colour of weak coflee. He says he does not 
remember that this deeoction was cver-vomited by any 
of his patients. An infusion of mint leaves, or good 
simple mint-water is also.said to be very eflicacious in 
the same case. 

The tineture of epium is sometimes retained when 
given in conjunction with a portion of the sulphuric 
But when it cannot be retain- 


sometimes sit upon the stomach when taken in a solid 
state. 

After the violence of the disease is overcome, the 
alimentary canal, and the stomach in particular, re- 


«quires to be braced and strengthened. With this view 
recourse is often had with advantage to different ve- 
getahle bitters, particularly to the nse of the colombo 


root 3 which, while it strengthens the stomach, is also 
observed to have a remarkable tendeney in allaymg 
a disposition to vomiting, which often remains for @ 


considerable time after the cholera may be said to be 


overcome. 
GENUS 
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Genus LXI. DIARRHOEA. 
LoosEnrss. 


Diarrhoea, Swuvv. gen. 253. Lin. 187. 
Sag. gen. 189. Junck. 112. 

Hepatirrhoea, Save. gen. 246. 

Cholerica, L7z. 190. 

Coliaca, Savv. gen. 255. Lin. 189. Fog. 109. Sag. 
gen. 199. 

Lienteria, Savv, gen. 256. Lin. 188. Sag. geu. 1 gi. 
Fog. 108. 3 

Pituitaria, et leucorrhois, Vor. 111. 112. 


Fog. 105. 


Sp. I. The Leculent Drarrnora. 

Diarrhoea stercorosa et vulgaris, Sawv. sp. 1. 2. 

This is occasioned by too great a quautity of matter 
thrown into the alimeutary canal; and what is dis- 
charged has uot the appearance of excremeuts, but is 
muel whiter, and ofa thinner eonsisteuce. Voracious 
people who do not suflicieutly chew their food, gor- 
mandizers, and even those who stammer in their speech, 
are said to be liable to this disease. In slighter eases it 
is removed without any medicine, or by a dose of rhu- 
barb; but wherc the matters have aequired a putrid 
taint, the disorder may be much protracted and become 
dangerons. In this case lenient and antiseptic purga- 
tives are to be made usc of, after which the cure is to 
be completed by astringents. 


Sp. Ll. Bilious Dranruoea. 
(Sauv. sp. 8). 


This distemper shows itself by copious stools of a very 
yellow colour, attended with gripes and leat of the 
bowels, thirst, bitterness and dryness of the mouth, 
yellowness of the tongue, and frequently follows an in- 
termitting or bilious fever. When the fever is gone, 
the diarrhoea is to be removed by acidulated and. cool- 
ing drinks, with small doses of nitre. 


Sp. III. The Alucous Drarrnora. 


Diarrhoea lactentium, Savv. sp. 19. 
Dysenteria Parisiaca, Sazv. sp. 3. 
Diarrlicea ab hypereatharsi, Savv. sp. 16. 
Dysenteria & eatharticis, Sawv. sp. 12. 
Pituitaria, Vog. 111. 

Leueorrhois, Voge. 112. 

Diarrhoea pituitosa, Sew. sp. 4. 

Coehiaca mucosa, Sawv. sp. 3. 

Diarrhoea serosa, Sauv. sp. 10. 

a. Diarrhoea urinosa. 
a 

This kind of diarrhcea, besides the matters usually 
excreted, is attended with a copious dejection of the 
mucus of the intestines with great pain; while the 
patient daily pines away, but without any fever.— 
Persons of all ages are liable to it, and it eomes on 
usually in the winter-time ; but is so obstinate, that it 
will sometimes continue for years. In obstinate loose- 
nesses of this kind, vomits frequently repeated are of 
the greatest service. It is also very beneficial to keep 
the body warm, and rub the belly with stimulating 
emtments ; at the samc time that astringent clysters, 
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rliubarb, and stomachic medicines, are to be exbibit- Diarrhea. 


ed. Starch elysters are very often eflicacious.x—Some 
kinds of looseness are contagious; and Sir John 
Pringle mentions a soldier who laboured under an 
obstinate diarrhoea, who infeeted all those that used 
the same privy with himself. In the looseness which 
frequently followed a dysentery, the same author tells 


us that he began the cure with giving a vomit of Ipe- 


eacuanha, aftcr whieli he put the patients on a course 
of astringents. He used a mixture of three drachms of 
extract of logwood, dissolved in an ounee and a half 
of spirit of ciunamon, to which was added seven ounces 


of common water, and two drachms of tineture of ea-: 


techu. Of this the patient took two spoonfuls onee in 


four or five hours, and sonictimes also an opiate at bed-- 


time. He reeonimends the same medicine iu obstinate 
diarrhoeas of all kinds. 


had gone off. Dr Huck, who used this article in 
North America, also recommends it in diarrhceas. Two 
or three ounees of the simarauba are to be boiled in a 
pound and a half of water to a pound, and the whole 
quantity taken throughout the day. He began with 
the weakest decoction; and, when the stomach of the 
patient could easily bear it, he then ordered the strong- 
est: but at the same time he acknowledges, that, un- 
less the sick found themselves seusibly better within: 
three days from the time they began the medicine, they 
seldom afterwards received any benefht from it. But 
when all astringents have failed, Sir John Pringle in- 
forms us, he hath known a cure effected by a milk and 
farinaceous diet 3; and he thinks in all cases the dis- 
order would be much more easily removed, if the pa~ 
tients eonld be prevailed on to abstain entirely from 
spirituous liquors and animal food. If the milk by it- 
self should turn sour on the stomach, a third part of 
lime-water may be added. In one case he found a pa- 
tient receive more benefit frou: good butter-milk than 
from sweet-milk. The chief driuks are decoctions of 
barley, rice, calcined hartshorn, toast and water, or 
milk and water. . 


Sp. IV. The Coznrac P assron.- 


Coéliea ehylosa, Sav. sp. 1. 
Ceelica lactea, Sawv. sp. 4. 


There are very great diflerences among physicians 
eoucerning the nature of this diseasc. Sauvages says, 
from Arcteus, it is a elronic flux, in whieh the ali- 
ment is diseharged half digested. It is attended with 
great pains of tle stomach, resembling the prickliug 
of pius 3 rumbling and flatus iu the intestines; white 
stools, because deprived of bile, while the patieut be- 
comes weak and lean. Tlie disease is tedious, periodi- 
cal, and diffieult to be cured. Sauvages adds, that 
none of the moderns seem to lave observed the disease: 
properly ; that the excremeuts indeed are white, on 
account of a deficicney of the bile, but the belly is 
bound as in the jaundice. Dr Cullen says there is a 
dcjection of a milky liquid of the nature of chyle; 
but this is treated by Vogel as a vulgarerror. He 
accuses the moderns of copying from Arecteeus, who 
mentions white fseces as a symptom of the distemper ; 


from whence authors have readily fallen into the no-. 


tion that they never appeared of any other colour in 
persons 


A decoetion of simarauba bark. 
was also found eflectual, when the dysenterie symptonis ’ 
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Spasmi. persons labouring under the coeliac passion. This error 

—— quickly produced another, which has been very gener- 

ally received ; namely, that the chyle was thrown out 

of the lacteals by reason of some obstruction there, and 

thus passed along with the excrements ; of which he 


Sp. IL. Dtaseres with znsypid Urine. Di abet 
M. Lister Exerc. Mediein. I. de Diabete. 


Diabetes legitimus, Sawv. sp. 1. Areteus de Morb. 
diuturn. lib. 11. cap. 2. . 


316 Sp. Ve "The LrENTERY. “ynder this discase : one of them drank between io and 
- ake Sn tiaiabeli.s -12 English pints a-day without being satished. The 
Lienteria spontanca, Oauv. sp. 2. quantity was greater in the forenoon than in the after- 
The lientery, according to Sauvages, differs from the noon. In the other the case was reversed. He drank 
“eceliac passion only in being a slighter species of the about four pints a-day, and-more in the afternoon than 
disease. The aliment passes very quickly through the forenoon. The former discharged from 12 to 15 
‘the intestines, with scarec any alteration. The patients Pmts of urine in the day: the latter, 11 or 12; so that 
do not complain of pain, bat are sometimes affected uss urine abways exceeded his drink by eight or at least 
with an intolerable hunger. The cure is to be attempt- seven pints. When the urine 1s retained a little while, 
ed by stomachies and tonics, especially the Peruvian there is a swelling of the loins, feet, and scrotum; im 
bark. ‘This disease is ‘most’ common at the earlier pe- this disease the strength gradually decays ; the skin 1s 
riods of life ; and then rhubarb in small quantities, par- dry and shrivelled ; cedematous swellings arise in vari- 
ticularly when combined with magnesia, -is often, pro- ‘ous parts of the body, but afterwards subside without 
ductive of the best effects. relieving the disease in the least; and the patient 1s 
ba ginal Ans “ “frequently carried off by convulsions. 
517 Sp. VI. The Hepatre Fuvx. The most singular phenomenon in this disease 18, 
“Pe oddtsmeteas Wlesetnnhe Saw | ‘that the urine seems to be entircly or very much di- 
epatirrhtca intestinalis, Sawv. sp. 2. vested of an animal nature, and to be largely impreg- 
The hepatic: diarrhea is by Sauvages described as nated with a saccharine matter scarce distinguishable 
a flux of bloody serous matter like the washings of from that obtained from the sugar-cane. ‘This disco- 
flesh, which percolates through the coats of the in- very was hrst made by Dr Dobson of Liverpool, who 
testines by means of the anastomosing vessels. It is Sade Gime Sxpertaneny the urine of a person la 
the coeliac passion of Trillianus ; and which, according bouring under 3 diabetes, ‘who discharged 28 pints of 
to Sauvages, rarely, if ever, occurs as a primary dis- urine every day, taking during the same time from 12 
ease. It has, however, been observed to follow an-in- to i» pounds of sohid and Jiquad food. Some of this 
flammation of the liver, and then almost always proves urine being set aside, fell into a spontaneous cflerves- 
fits) cence, changed first into a vinous liquor, and afterwards 
| i benen orks ‘into an acetous one, before it became putrid and offen- 
318 Genus LXII. DIABETES. sive. Eight ounces of blood taken Sites the same pa- 
| | | ‘tient, separated into crassamentum and serum; the lat- 
A profuse Discharge of Urine. ‘ter being-sweet to the taste, ‘but less so than the urine. 
Diabetes, Sawv. gen. 263. Lin. 194. Vow. 115. Two quarts of the urine, evaporated to dryness, left a 
Sag. gen. 199: Junck. 99. Dobson, Med. Ob- white cake weighing four ounces two drams and two 
susie catch. ¥. p. 298. Home's Clinical Experi- scruples. This cake was granulated, and broke easily 
ments, sect. xvi. between the fingers: it smelled sweet like brown su- 
Diuresis, Vog. 114. -gar 3 neither could it by the taste be distinguished from 
sugar, except that it left a slight sense of coolness on 
we Sp. L. The DiaBETEs with sweet Drier the tonguc. The experiment was repeated after the 


says there is not the least proof, and agrees with Are- 


“teeus that the whiteness is only occasioned by the want 


of bile. Hc endeavours to prove at length, that the 
coeliac passion can neither be occasioned by an obstruc- 


‘tion of the lacteals, nor of the mesenteric glands; 


though he owns that such as have dicd of this disease 


‘and were dissected, had obstructions in the mesenteric 


glands 5 


but he denies that all those in whom such ob- 
structions occur, are subject to the coeliae passion. He 
considers the distemper as arising from a eachexy of the 
stomachic and intestinal juices; and: directs the cure to 
be attempted by emeties, purgatives, antiseptics, and 
tonics, as in other species of diarrhoea. 


Diabetes Anglicus, Sawv. sp. 2. Mead. on Poisons» 
Essay I. Ejusdem Monita Med. cap. ix. sect. 2: 
Dobson in Lond. Med. Observ. vol. v. art. 27: 
Myers Diss. inaug. de Diabete, Edinb. 1779. 


-Diabetes febricosus, Sav. sp..7. Sydenh. Ep. resp. 
cad R. Brady. — . Ry Bake orgie 


» 


-exceeds what is drank. In Dr Home’s Clinical Expe- 
‘yimeuts we have an account of two patients labouring 


ternatural sweetness ; in one of them the crassamentum 


Diabetes ex vino, Sazv. sp. 5. LEphem. Germ. D. I, 
A. LI. Observ. 122. 


Description. The diabetes first shows itself by a 
dryness of the mouth and thirst, white frothy spittle, 
and the urine in somewhat larger quantity than usual. 
A heat begins to be perceived in the bowels, which at 
first is a little pungent, and gradually increases. The 
thirst continues to augment by degrees, and the pa- 
ticnt gradually loses the power of retaining his urine 
for any length of time. It is-remarkable, that though 
the patients drink much, the quantity of urine always 


patient was récovered to such a degree as to pass only 
14 pints of urine a-day. ‘There was now a strong 
urinous smell during the evaporation ; and the residuum 
could not be procured in a solid form; but was black- 
ish, and much resembled very thick treacle. In Dr 
Home’s patients, the serum of the blood had no pre- 
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}. was covered with a thick inflammatory crust. In one the sulphuric acid. In seven months, tliese remedies, Diabetes. 
1 of these patients the urine yiclded an ounce and a half, in whatever manner varicd, made no further progress in “Vv” 


and in the other an ounce, of saccharine matter from 
each pound. It had, however, an urinous smell, and a 
saline taste mixcd with the sweet one; and the urine 
of one fermented with yeast, we are told, into “ toler- 
able small-bcer.”? Both these patients had a voracious 
appetite, and perpetual gnawing sense of hunger; as 
had also Dr Dobson’s patient. ‘The insipid urine of 
those affected with diabetes has not been examined by 
physicians with suflicicnt accuracy to enable us to speak 
with confidence of its contents. 

Causes. These are exceedingly obseure and uncer- 
tain; spasins of the nervous system, debility, and every 
thing inducing it, but especially strong diurctics and 
immoderate venery, have been accused of bringing on 
the diabetes. It has, howevcr, occurred in persons 
where none of these causes could be suspected ; nor 
have the best physicians been able to determine it.— 
Dissections have only shown that the kidneys were in 
an enlarged and lax state. In one of Dr Home’s 
paticnts who died, they smelled sour; which showed 
that the urine peculiar to diabetes came from the kid- 
neys, and was not sent directly from the intestines by 
a retrograde motion of the lymphatics, as some ima- 
gine. 

Prognosis. 'The diabetes is rarely cured, unless when 
taken at the very beginning, which is seldom done ; 
and in a confirmed diabetes the prognosis must there- 
fore be unfavourable. 

Cure. As there is reason to believe that in this af- 
fection the morbid secretion of urine, which is both 
preternatural in point of quantity and of quality, arises 
from a morhid diminution of tone in the kidney, the 
great object in the cure must be the restoration of due 
tone to the secreting vessels of the kidney. But as even 
this diminished tone would not give risc to the peculiar 
Vitiated secretion without a morbid sensibility of that 
organ, it is necessarily a second object to remove this 
morbid sensibility. But besides this, the morbid sc- 
cretion of urine may also be counteracted both by a di- 
minution of the determination of fluids to the kidney, 
and by preventing the occurrence of superfluous watcr 
in the general mass of blood. 

On these grounds the principal hopes of a cure in 
this distemper are from astringent and strengthening 
medicines. Dr Dobson’s paticnt was relicved hy the 
following remedies 5 which, howevcr, were frequently 
varied, as none of them produced their good effects 
for any length of time: Cinchona in suhstanec, with 
small doses of rhubarb; decoction of the bark, with 
the acid elixir of vitriol; the cold infusion of the bark, 
of which he drank from a quart to two quarts daily ; 
Dover’s powder ; alum-whey ; lime-watcr 5 antimonials 
combined with tinctura thebaica. The warm bath was 
used occasionally when the skin was remarkably hot and 
dry, and the patient complained of restlessness and anxi- 
ety. The tincture of cantharides was likewise tried ; 
but he could never take morc than 25 drops for a dose, 
Without exciting great uneasiness in his bowels. The 
body was kept constantly open, either with rhubarb 
or the infusion of senna joined with rhubarb. His 
common drinks were rice-water, barley-water, lime-wa- 
ter, and milk; lime-water alone; sage, balm, or mint 
tea 5 small beer, simple water, and water acidulated with 
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removing the disease. In Dr Home’s patients, all these 
medicines, and many others, were tried without the 
least good effect ; insomuch that he uses this remarkable 
expression: ‘* Thus, these two patients have exhausted 
all that experience had ever recommended, and almost 
all that theory could suggest ; yet in both cases, thie dis- 
case has resisted all the means of cure used.’’ It is re- 
markable, that though septics were given to both, in 
such quantity as evidently to produce a putrescency in 
the prime vie, the urine remained unaltered both in 
quantity and quality. 

But although tlis disease be frequently in its nature 


. 80 obstinate as to resist every mode of cure, yet there can 


be no doubt that particular remedies have succeeded im 
different cases. Dr Brisbane relates several cases cured 
by the use of tincture of cantharides: and Dr M‘Cor- 
mick has related some in the gth volume of the Edin- 
burgh Medical Commentaries, which yiclded to Do- 
ver’s powder after a variety of other remedies had been 
tried in vain. 

But of all the modes of cure lately proposed, that 
which has been most celebrated, is the treatment re- 
commended by Dr Rollo of the Royal Artillery. In 
a valuable work lately published, entitled Cascs of the 
Diabetes Mellitus, he has recorded two remarkable ex- 
amples of the good effects of a peculiar regimen in this 
disease. He considers diabetes as being a disease not 
of the kidney but of the alimentary canal, and as 
arising from the formation of an uncommon quantity of 
sugar. He therefore strictly forbids the use of every 
article of diet which can furnish sugar, even of bread 5 
and by a diet consisting entirely of animal and alkalecs- 
ecnt food his patients were much benefited. The cx- 
perience of some other practitioners has to a certain de- 
gree confirmed the ohservations of Dr Rollo. But we 
are sorry to add, that we have met with many other 
instances of diabetes mellitus, in which a diet consisting 
solely of animal food, had a fair trial, without producing 
any material benefit. And we may conclude with oh- 
serving, that the cure of diabetes still remains to be dis- 
covered. As allaying the excessive thirst, and pro- 
ducing a temporary restoration of urinous smell, or ‘the 
urea which it ought naturally to contain, we have found 
nothing equal in efficacy to a large proportion ‘of fat 
meat, such as pork stcaks or butter. 


Genus LXIfI. HYSTERIA. 
HysTERICs. 


Hysteria, Sav. gen. 135. Lin. 126. Vog. 219. Sag. 
gen. 242. 

Malum hystericum, Hoff. III. 50. Sunck. 70. 

Affectio hysterica, Wzllis de Morb. Convulsiv. cap. 5. 
10.11. Sydenham Diss. Epist. ad G. Cole, FAytt 


on Nervous Disorders. 


Description. 'The hysteria is a convulsive disease, 
which comes on at uncertain intervals, sometimes longer 
and sometimes shorter, but at no stated time. The 
paroxysms commonly begin with a languor and debi- 
lity of the whole body 5 yawning, stretching, and rest- 
lessness A sense of coldness also in the extremities, 
almost always precedes, and for the most part remains 
during the whole time of, the paroxysm. ‘To this some- 

a0 times 
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Spasmi, times sueceeds a sense of heat; and the two sensations so very terrible, it seldom proves mortal unless: by WLODE Lygters 


nye alternate with each other in different parts of the body. 


The face is somctimes flushed and sometimes pale : and 
sometimes the paleness and flushing come alternately. 
There is a violent pain in the head; the eyes become 
dim, and pour out tears; there is a rumbling and infla- 
tion of the intestines; a sensation is felt like that of a 
globe ascending from the lower part of the abdomen 
or hypogastrium, which sometimes scems to roll along 
the whole alimentary canal. It ascends tothe stomach, 
sometimes suddenly, sometimes slowly ; and there pro- 
duces a sense of inflation and weight, together .with 
anxiety, nausea, and vomiting. At last it comes up to 
the throat, where it produces a sense of suffocation, 
and difficulty of breathing or swallowing. During 
this time there are the most violent pains both in the 
external and internal parts of the abdomen ; the mus- 
cles are convulsed; the umbilicus is drawn inwards ; 
and there are frequently such spasms of the intestines, 
that neither clysters can be njeeted, nor even flatus 
pass downwards. Sometimes the paroxysm remits af- 
ter these symptoms have continued for a certain time, 
but mere frequently the patients fall. into fainting fits ; 
sometimes they lie without motion, as if they were in 
a deep sleep ; sometimes they beat their breasts violent- 
ly and continually with their hands, and sometimes 
they are seized with general convulsions, and the dis- 
ease puts on the appearance of an cpilepsy. In some 
patients the extremities become cold and stiff, and the 
body has the appearance of one in a catalepsy. Some- 
times a most violent beating pain takes place in some 
part of the head, as if a nail was driven into it, and 
all visible objects seem to turn round; grievous pains 
attacks the loins, back, and bladder, and the patients 
discharge a surprising quantity of urine as limpid as 
water; which last is one of the surest signs of the dis- 
easc. ‘The mind is very much affected as well as the 
body. Sometimes the patients are tormented with vain 
fears: sometimes. they will laugh, at other times cry im- 
moderately; and somctimes their temper becomes so 
peevish and fretful, that they cannot enjoy a momcnt’s 
quiet. The appearances which take place in this. af- 
fection are indeed. so much varied, that they can hard- 
ly be enumerated: they may, however, with propriety, 
he divided into hysteric fits, which very much resemble 
those of epilepsy, excepting that they are not attended 
with an abolition of the internal senses; and: hysterie 
symptoms, such as the globus hystericus, clavus hystert 
cus, and the like, which are chiefly known to constitute 
a part of this disease from being observed to alternate 
with fits. 

Causes, &c. The general cause of hysteria is thought 
by the best physicians. to consist in a too great mobi- 
lity and irritability of the nervous system, and of con- 
sequence the disease may be, brought on by whatever 
debilitates and renders the body irritable. Hence it 
most frequently attacks females of a weak and Jax ha- 
hit of body, though there are some instances of mei al- 
so attacked by it. It generally comes on between the 
time of puberty: and, the. age of 35, and makes its at- 
tacks during the time of menstruation more frequently 
than at any other. It also, more frequently seizes: har- 
ren women, and young widows, thamsusli as are bear- 
ing children. 


Prognosis. Though the appearance of this disease be 


treatment: but notwithstanding this, it is extremely dif. 
ficult of cure, and rarely admits of any thing else than 
being palliated; for though it should seem to be con. 
quered by medicine for a time, it very quickly returns, 
and that from the slightest causes. Sth 

Cure. The ends, principally to be aimed at in. the 
cure of this disease are, in the first place, the removal 
of particular convulsive or spasmodic affections imme- 
diately producing various appearances in the disease, 
whether under the form of proper hysteric fits, or 
merely of what may be called hysteric symptoms; and 
in the second place, the prevention of the return of 
symptoms after thcy have been removed, by the employ- 
ment of proper remedies during those intervals from 
complaints which patients often have when labouring 
under this affection. 

The most powerful remedy hitherto discovered in 
hysteric cases 1s opium, or the tincture of it. By this 
commonly the most violent paroxysms are stopped, 
though it be insufficient to accomplish a radical cure, 
In. Dr Home’s Clinical Experiments we find an in- 
stance of a cure performed by venescction, though this 
remedy has been: generally condemned in hysterical 
cases. Asafeetida seems to stand next in virtue to 
opium; though with some it disagrees, and occasions 


pains in the stomach and vomiting. Sulphuric ether. 


will also. frequently remove an hysteric fit. but its ef 
fects are of short duration; and if it do not effect a 
cure soon after its cxhibition, no service is to be ex- 


pected either by perseverance in the use of it or by 


increasing the dose ;.and with some constitutions it dis- 
agrees to such a degree as to occasion convulsions. If 
the patient be seized with a violent fit, so that she can 
swallow nothing, which is frequently the case, it will 
be proper to. apply some strong volatile alkali to: her 
nose; or if that be not at hand, the vapour of burning 
feathers is sometimes very efficacious. In some im- 
stances bencfit is derived from the sudden application of 
cold water to the face or hands; but still more fre- 
quently the application of water im a. tepid state, 
particularly the warm pediluvium, is found to be of 
very great service in bringing about a favourable ter- 
mination of different violent hysteric symptoms. A 
plaster of galbanum and asafoetida will also prove ser- 
viceable: but it must be remembercd, that none of these 
things will prevent the return of the diseasc ;.and there- 
fore a radical cure is. to be attempted: by exercise, cm- 
chona, chalybeates, mineral waters, and other tomes; 
but particularly, where the state of the patient is such 
as to be able to bear it, by the use of the cold bath, 
which, where it docs not disagree with the constitution, 
is. often of the greatest service in preventing returns of 
this affection. 

In. hysteria as well. as im chorea Dr Hamilton has 
found, that in some instances very great benefit has been 
obtained from copious evacuations: of the alimentary, ca 
nal, by cathartics frequently repeated. 


Genus LXEV. HYDROPHOBIA. 
The Dread of WATER 


_ Mydrophobia, Sawv. gen. 231. Lin. 86. Veg. 32 
Sag. gen. 343. Boerh. 11 38. Junck. 124. Mead 
on. Poisons, Dessaelt sur larage. Sawe. diss. od 
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Jarage. James on canine madness. Dalby, Vir- 
tues of cimnabar and musk agaist the bite of a 
mad dog. Nugent on the hydrophobia. Chorsel, 
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of water. And when that dread commences, it is with yyydropho- 
an evident mental affection. Dr James, inhis Treatise ~ bia. 

on Canine Madness, mentions a boy sent out to fill two ~~ 


Nouvelle methode pour le traitement de la rage. 
Journal de Medicine, passim. Medical Obs. and 
Inquiries, vol. ii. art. 34. vol. v. art. 20. 26. and 
App. Med. Transact. vol. n. art. 5.12. and 15. 
Heysham, Diss. maug. de rab. canin. hdinb. 1777. 
Parry, Diss. aug. de rab. contagios. sive canin. 
Edinb. 1778. Andry, Recherches sur la rage, 
17978. Vaughan, Cases of hydrophobia, seeond 
edit. 1778. Arnold, Case of hydrophobia, 1795. 


Sp. 1. Hypropnosra Rabiosa, or Hydrophoby conse- 
quent on the Brte of a Alad Animal. 


Hydrophobia vulgaris, Sav. sp. 1. 


-Itis the opinion of some, that Dr Cullen has done 
wrong in employing the term Aydrophodia as a generic 
name, under which canine madness is included: and 
it must be allowed, that the dread of water, while it is 
not universal, is also a symptom occurring only late in 
the disease, at least in the greater part of cases. Per- 
haps lis arrangement would have been less exception- 
able, if, followimg Linnzus, he had adopted rabies as 
a generic term, and had distinguished this particular 
species by the epithet of caxzna, contagzosa, or the like. 
Disputes, however, about names, are in general not 
very important ; and it is sufficient to observe, that 
the affectron now to be treated of is canine madness, 
or that disease which arises from the bite of a mad 
animal. 
. Description. This disease commonly docs not make 
its attack till a considerable time after the bite. In 
some few instances it has commeneed in seven or eight 
days from the accident; but generally the patient con- 
timues in health for 20, 30, or 40 days, or even much 
r. The bite, if not prevented, will in general be 
healed long before that time, frequently with the great- 
est ease ; though sometimes it resists all kinds of heal- 
ing applications, and forms a rnnnimg ulcer which dis- 
ges a quantity of matter for many days. It has 
heen said, that the nearer the wonnded place is to the 
salivary glands, the sooner the symptoms of hydro- 
phobia appear. The approach of the disease is known 
by the cieatrix of the wonnd becoming high, hard, 
and elevated, and by a peculiar sense of prickling at 
the part; pains shoot from it towards the throat : 
‘Sometimes it is surrounded with livid or red streaks, 
and seems to be in a state of inflammation; though 
frequently there is nothing remarkable to be observed 
about it. The patient becomes melancholy, loves so- 
litude, and has sickness at stomach. Sometimes the 
peculiar symptom of the disease, the dread of water, 
comes on all at once. We have an instance of one 
who, having taken a vomit of ipeeacnanha for the sick- 
ness he felt at his stomach, was serzed with the hy- 
drophobia in the time he was drinking the warm water. 
metimes the disease begins like a common sore throat; 


and the soreness daily increasing, the hyd rophobic symp- 


_ toms show themselves like a convulsive spasm of the 
. Muscles of the fauces. In others, the mind scems to be 
primarily affected, and they are subject to desponden- 
‘«y and melancholy for some time prior to any dread 


‘distresses the patient on every attempt to drink. 


bottles with water, who was so terrified by the noise 
of the-liquid running into them, that he fled into the 
house crying out that he was hewitehed. He men- 
tions also the case of a farmer, who, going to draw 
some ale from a cask, was terrified to such a degree at 
its running into the vessel, that he ran out in a great 
haste with the spigot in his hand. But ‘in whatever 
manner this symptom comes on, it is ecrtain that the 
most painful sensations accompany every attempt to 
swallow liquids. Nay, the bare sight of water, of a 
looking-glass, of any thing elear or pellucid, will give 
the utmost uneasiness, or even throws the patient into 
convulsions. 

With regard to the affection of the mind itself in 


this disease, it does not appear that the patients are 


deprived of reason. Some have, merely by the dint 
of resolution, conquered the dread of water, thongh 
they never could conquer the convulsive motions whieh 
the contact of hqmds oceasioned: while this resolu- 
tion has been of no avail; for the convulsions and other 
symptoms increasing, have almost always destreyed the 
unhappy patients. 

In this disease there seems to be an extreme sensibi- 
lity and irritability of the nervous system. ‘The eyes 
cannot bear the hght, or the sight of any thing white ; 
the least touch or motion offends them, and they want 
to be kept as quiet and im as dark a plaee as possible. 
Some complain of the eoldness of the air, frequently 
when it is really warm. Others complain of violent 
heat ; and have a great desire for cold air, which yet 
never fails to increase the symptoms. In all there is a 
great flow of viseid saliva imto the mouth ;. whieh is 
exceedingly troublesome to the patrents, as it has the 
same eflect upon their fa:ces that other hquids have. 
This therefore they perpetually blow off with violence, 
which in a patient of Dr Fothergill’s oceasroned a noise 
not unlike the hollow barking of a dog, and which he 
conjectures might have given rise to the common no- 
tion that hydrophobous patients bark hke dogs. They 
have an insatiable thirst; but are unable to get down 
any drink, except with the utmost difficulty; though 
sometimes they can swallow bread soaked in hquids, 
slices of oranges, or other fruits. There is a pain un- 
der the scrobiculus cordis, as in the tetanus; and the 
patients mournfully point to that place as the seat of 
the disease. Dr Vaughan is of opinion that it is this 
pain, rather than any difficulty in swallowing, which 
The 
voice is commonly plaintive and mournful; but Dr 
Vaughan tells us there is a mixture of frerceness ~and 
timidity in the countenance whieh he cannot describe, 
but by which he could know a hydrophobous person 
without asking any questions. | | 

In this distemper, indeed, the symptoms are 80 va- 
rious, that they cannot be enumerated ; for we will 
seldom read two cases of hydrophobia which do not 
differ very remarkably in this respect. Some scem to 
have at times a furious delirium, and an inelimation to 
spit at or bite the bystanders ; while others show ‘no 
such inclination, but will even suffer people to wipe 
the inside of their mouths with the corner of a hand- 
kerchief in order to clear away the viscid saliva which 
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Spasmi. is ready to suffocate them. Tn some male patients there 
ye 5 an involuntary erection of the penis, and emission of 


the semen; and the urine is forced away by the fre- 
qnent returns of the spasms. In a letter from Dr Wolf 
of Warsaw to Henry Baker, I’. R.S. dated Warsaw 
Sept. 26th, 1767, we have the followimg melancholy 


account of the cases of five persons who died of the | 


hydrophobia : ‘¢ None of them quite lost their right 
senses 5 but they were all talking without intermission, 
praying, lamenting, despairing, cursing, sighing, spit- 
ting a frothy saliva, screeching, sometimes belehing, 
retching, but rarely vomiting. Every member is con- 
vulsed by fits, but most violently from the navel up to 
the breast and oesophagus. ‘The fit comes on every 
quarter of an hour; the fauces are not red, nor the 
tongue dry. The pulse is not at all feverish, and when 
the fit is over nearly like a sound pulse. The face 
grows pale, then brown, and during the ft almost 
black ; the lips livid; the head is drowsy, and the 
ears tingling; the urine limpid. At last they grow 
weary; the fits are less violent, and cease towards the 
end ; the pulse becomes weak, intermittent, and not 
very quick ; they sweat, and at last the whole body 
becomes cold. They eompose themselves quietly as 
if to get sleep, and so they expire. ‘Ihe blood drawn 
a few hours before death appears good in every re- 
spect. A general obscrvation was, that the lint and 
dressings of the wounds, even when dry, were always 
black, and that when the pus was very good in co- 
lour and appearance.”? In onc of Dr Wolf’s patients 
who recovered, the blood stunk intolerably as it was 
drawn from a vein; and one of Mr Vaughan’s patients 
complained of an intolerable fetid smell proceeding 
{rom the wounded part, though nobody but himself 
could perceive it. In general, the violent convulsions 
cease a short time before death ; and even the hydro- 
phobia goes off, so that the patients ean drink freely. 
But this dves not always happen; for Mr Vaughan 
mentions the case of a patient, in whom, ‘ when he 
had in appearanee ceased to breathe, the spasmus cyni- 
cus was observable, with an odd eonvulsive motion in 
the museles of the face; and the strange contrariety 
which took place in the action of these produced the 
most horrid assemblage of features that can well he 
conceived. Of this paticnt also it was remarkable, 
that in the last hours of his life he eeased to cry for 
drink, which had been his constant request; but was 
perpetually asking for something to eat.” 

The hydrophobia seems to be a symptom pceuliar 
to the human race; for the mad animals which com- 
municate the infeetion, do not seem to have any dread 
of water. Dr Wolf, in the letter above quoted, says 
m general, that cattle bit at the same time and by 
the same animal (a mad wolf) which bit the persons 
whoses cases he related, died nearly with the same 
frightful raging as the men; but says nothing of their 
having any hydrophobia: nay, Dr James and some 
others assert, that the hydrophobia is not always an 
attendant on rabies canina in the human race; and 
indecd it is eertain that the disease has proved mortal 
after this terrible symptom has been removed. With 
regard to the symptoms ef madness in dogs, they are 
very equivocal ; and those particularly enumerated by. 
some authors, are only such as might be expected in 
dogs much heated or agitated by being violently pur- 


a 


sued and strnck. One symptom indeed, if it could he Hy , 


depended upon, would determine the matter; namel . bia: f 
that all other dogs avoid and run away from one that “=, 


is mad; and even large dogs will not attack one of 
the smallest size who is infected with this disease. 
Upon this supposition they pomt out a method of dis. 
covering whether a dog who has been killed was really 
mad or not; namcly, by rubbing a piece of meat along 
the inside of his mouth, and then offering it to a sound 
dog. If the latter eats it, it is a sign the dog was not 
mad ; but if the other rejects it with a kind of howling 
noise, it is certain that he was. Dr James tells us, that 
among dogs the disease is infectious by staying in the 
same place; and that after a kennel has been once in- 
fected, the dogs put into it will be for a considerable 
time afterwards in danger of going mad also. A re- 
medy for this, he says, is, to keep geese for some time 
in the kennel. He rejeets as false the opinion that 
dogs when going mad will not bark ; though he owns 
that there is a very considerable ehange in their bark, 
which becomes hoarse and hollow. 

Of all the accounts that have been published on the 
eharacteristics of rabies in dogs, the best is to be 
found in Dr Arnold’s late treatisc : the characteristics 
there mentioned arc given on the authority of Mr 
Meynell, a gentleman who has paid particular atten- 
tion to this subject. From Mr Meynell’s observations 
it appears, that most of the eharacteristies which have 
been commonly mentioned, are mere vulgar errors; 
and, accerding to him, the best marks are from their 
peculiar dull look, and the peculiar sound which they 
utter. ‘ Mad dogs (says Mr Meynell) never bark, 
but occasionally utter a most dismal and plaintive howl, 
expressive of extreme distress, and which, they who 
have once heard it, can never forget; so that dogs 
may be known to be goimg mad without being seen, 
when only this dismal how! is heard. 

Causes, &c. In no disease whatever are we more 
at a loss to diseover the eauses than in the hydro- 
phobia. In dogs, foxes, and wolves, it seems to come 
on spontaneously ; though this is eontested by some 
authors. It is said, that the causes commonly assign- 
ed, viz. heat, feeding upon putrid flesh, want of wa- 
ter, &c. are not suflicicut for producing the distem- 
per. It does not appear that madness is more frequent 
among dogs in the warm than in the cold climates; 
nay, in the island of Antigua, where the climate 1s 
very hot, and the water very scaree, this distemper 
has never, it is said, been observed. As to putrid ah- 
ment, it seems natural for dogs to prefer this to any 
other, and they have been known to subsist upon it 
for a long time without any detriment. For these 
reasous, they think the disease arises from a specific 
eontagion, hke the smallpox and measles among the 
human race, which, being once produced by eauses 
unknown, continues to be propagated by. the iter- 
course which dogs have with each other, as the dis- 
cases just mentioned continue to be propagated amony 
the human race. | 

With regard to the immediate eause- among man- 
kind, there is not the least doubt that the hydropho- 
bia is. occasioned by the saliva of the mad animal be- 
ing mixed with the blood. It does not appear that 
this can operate through the euticula ;. but, when that 
is rubbed off, the smallest quantity is suflicient to com> 

municate 


tice. MEDICINE. we 
4, municate the disease, and a slight scratch with the 
teeth of a mad animal has been found as pernicious 
as a large wound. It is certain also, that the infection 


All those who are bit do not fall into the discase 5 rydropho- 
nay, Dr Vauglian relates, that out of 30 bit by a mad __ bia. 
dog, only one was seized with the hydrophobia. Du." 


bas been communicated by the bites of dogs, cats, | 


wolves, foxes, weasels, swine, and even cocks and hens, 
when in a state of madness. But it does not appear 
that the distemper is communicable from one bydro- 
phobous person to another, by means of the bite, or 
any otber way. Dr Vaughan inoculated a dog with 
the saliva of a lrydroplobous child, but the animal con- 
tinued free from disease for two months: and thongh 
the doctor promised to inform the public if it sbould 
happen to occur afterwards, nothing has hitherto ap- 
peared on that subject. A nurse also frequently kissed 
this child during the time of lus disorder, but no bad 
consequence ensued. 

When we attempt to investigate the nature of the 
cause of the hydrophobia by dissections, our inquires 
are commonly disappointed. In two bodies opened by 
Dr Vaughan, there was not the.least morbid appear- 
ance; in the very fauces, where we might have ex- 
pected that the disease would have shown itself most 
evidently, there was not the least appearance even of 
inflammation. The stomach, intestines, diaphragm, 
wsophagus, &c. were all ina natural state: neither 
do we find in authors of credit any certain accounts of 
morbid appearanees in the bodics of hydrophobous 
persons after death. Dr Vaughan therefore concludes, 
that the poison acts upon the nervous system; and 
is so wholly confined to it, that it may be doubted 
whether the qualities of the blood are altered by it or 
not; and that it acts upon the nerves by impairing and 
disturbing their functions to such a degree as speedily 
to end in a total extinction of the vital principle. As 
to the difficulty in swallowing generally believed to ac- 
company the dread of water, he treats it as a misre- 
presentation, as well as that the cesophagus with the 
muscles subservient to deglutition are especally con- 
cerned in this disease. The prinepal foundation of 
the evil, he thinks, rests on a morbid sensibility both 
of the external and internal fauces. For the sght of a 
liquid, or the application of any substance to the in- 
ternal fauces, but more especially of a fluid, instantly 
excites the most painful feelings. Nay, the same 
symptoms are produced by touching the external fau- 
ees, with a fluid, or hy the contact of cold air with 
these parts; and nearly in as great a degree. But a 
solid or fluid substance being conveyed into the ceso- 
phagus, the transit into the stemach is accomplished. 
with ttle or no impediment ; so that in fact the dfh- 
culty is surmounted before the patient is engaged on the 
action of swallowing. Nor is the excruciatong pain, 
which never fails to be the companion of every attempt 


to drink, felt in the fewces and throat: it 1s, he says,. 


at the scrobiculus cordis ; to which the suflerer apples 
his hand. From this last circumstance, therefore, from. 
the presence of the risus sardonicus, from the muscles of. 
the abdomen being forcibly contracted, and from the 
sense of suffocation which seems to threaten the patoent 
wth immediate death, Dr Vaughan las been led to 
think that in the hyvdrophobia a new sympathy was esta- 
bhshed between the fauces, the diaphragm, and the ab- 
dominal muscles. | 

Prognosis. Whena person is bit, the prognosis with 
zegard to the ensuing hydrophobia is very uncertain. 


ing the interval between the bite and the time the dis- 
ease comes on, there are no symptoms by which we can 
judge whether it will appear er not. When once it has. 
made its appearance, the prognosis is exceedingly fatal, . 
though there are certainly some well authenticated cases, 
of complete recovery, particularly one recorded by Dr 
Arnold. 

Prevention and Cure. It has been generally allowed; 
by praetotioners, that thongh the hydropbobia may he 
prevented, yet it can seldom if ever be cured after it. 
has made its appearance. ‘The most essential part of. 
the treatment thercfore depends on the proper use of 
wweans of prevention. ‘The great objects to be aimed 
at in prevention, are, in thie first place, the complete 
removal of the contagious matter as soon as possible ; 
or, secondly, means of destroying it at the part, where 
there is even the slightest reason to believe that it has 
uot been completely removed. Of all the means of. 
removal, the complete cutting out the part to which 
the tooth bad been applied, is unquestionably the most. 
to be depended upon. ‘This practice, therefore, should 
be had recourse to as soon as possible. ‘The sooner it 
can be accomplished the better. But it has been ob-. 
served, that as a peculiar sensation at the part affected - 
always precedes the accession of the disease, even when. 
it takes place at a late period after the bite, there is 
good ground for believing that the removal of the part 
may be of advantage even after a considerable inter-~ 
val. But besides removal of the contagious matter, 
by cutting away the part to which it is attached, ths 
should also be attempted by careful and long-continued, 
washing. ‘[ljs may be done, in most instances, be- 
fore a proper opportunity can be liad of having re- 
course tothe knife. Cold water should particularly. 
be poured upon the wound from a cousiderable height,. 
that the matter may be washed away with some force. 
Kven after removal by the knife, careful washing 1s. 
still a necessary and proper precaution. And after. 
both these, to prevent as far as ean be the possibility © 
of any contagious mattcr lurking ahout the wounded. 
part, it should not be allowed to heal, but a discharge 
of matter should be supported for the space of several. 
weeks, by ointment with cantharides, or similar ap-. 
plieations. By these means there is at least the best. 
chance of removing the matter at a sufficiently early. 
period. And this mode of prevention seems to be of 
more consequence than all others put together whieh- 
have hitberto been discovered. But besides removal, 
prevention may also be obtained. by the destruction of © 
the contagious matter at the part; and where there 1s _. 
the least reason to think that a complete removal has 
not been obtained, this should always be. had recourse, 
to. With this intention the actual cautery and burn- 
ing with gun-powder. liave been employed. And the. 
action of fire is probably one of the most. powerful 
agents that can be used for this purpose. _ But recourse 
has also been had to washing. hoth with acids and. 
with alkalies. Of the former kind, vinegar has been 
chiefly used, but more may probably be expected from 
the latter; and particularly from. the caustic alkah, so. 
far diluted that it can be applied with safety : for from, 
‘ts influence as a solvent of animal mucus, it gives 
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Spasmi. the best chance of a complete removal of the matter, 
Lyne’ independent of any influence in changing its nature. 


It has been thought alse, that oil applied-to the part 
mav be of service. But if recourse be had to it, more 
active measures should at least be previously employed; 
and even then, some are of opinion that it is of advan- 
tage to increase the activity of the unctuous matter by 
combining it with mercury. 

On these grounds, and by these means, we are in- 
clined to think that the action of this contagion on 
the system, after it has been applied by the bite of a 
rabid animal, may be most effectually prevented. But 
after this action has once taken place, no remedy has 
yet been discovered on which much dependence can 
be put. A very great variety of articles indeed 
have at different periods been held forth as infallible, 
both in the prevention and enre of this affection; but 
their reputation has, perhaps, universally been found- 
ed on their being given to people, who, though really 
bit by a mad dog, were yet not infected with the con- 
tagion. And this happily, either from the tooth be- 
ing cleaned in making the bite, or not being covered 
with contagious matter, is by no means an unfrequent 
occurrence. Mankind, however, even from the ear- 
liest ages, have never been without some boasted speci- 
fic, which has been held forth as an infallible remedy 
for this affection till fatal experience demonstrated the 
contrary. Dr Boerhaave has given a pretty full cata- 
logue of those specifics from the days of Galen to his 
own time; and concludes, that no dependence is to be 
put in any of them. It is now, therefore, altogether 
unnecessary to take notice of hurnt crabs, the hyzena’s 
skin, mithridate with tin, liver of the rabid animal, 
or a variety of other pretended remedies for this disease, 
proved by experience to be totally ineflicacious. But 
tlthough no greater confidence is perhaps to be put in 
snecifies of modern date, it will be proper that these 
should be mentioned, 

Bathing m cold water, especially im the sea, and 
drinking sea-water for a certain time, have been pre- 
scribed, and by some accounted a certain preventive. 
When this was known to fail, a long course of anti- 
phlogistic regimen, violent submersion in water, even 
to danger of drowning, and keeping the wounded place 
open with cauterics, were recommended.—To this ex- 
treme severity Dr Mead objected; and in his treatise 
on this subject endeavours to show, that in all ages the 
greatest success has been reaped from diuretics, for 
which reason he proposes the following powder : 
‘“* Take ash-coloured ground-liverwort, half an ounce 3 


black-pepper, two drams: reduce them separately to 


powder, then mix them together.” ‘This powder was 
first published in the Philosophical Transactions, by 
Mr Dampier, in whose family it had been kept as a 
secret for many years. But this medicine which was in- 
serted in former editions of the London and Edinburgh 
pharmacopeeias under the name of Preis Antilyssus. 
has long lost its credit. 3 

There is a famons East India medicine, composed 
of 24 grains of native and as much factitious cinnabar, 
made into a powder with 16 grains of musk. This is 
called the Tonguinx medicine, and must be taken in 
a tea cupful of arrac or brandy; and it is said to se- 
cure the patient for 30 days, at the expiration of 
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which it is to be repeated; but if lie bas any symp. 
toms of the disease, it must be repeated in three hours, 
which is said to be sufficient for a cure. The first dose 
is to be taken as soon after the bite as possible. 

Another celebrated remedy is Palmarius’s powder, 
composed of the jeaves of rue, vervain, sage, polypody, 
wormwood, mint, mugwort, balm, betony, St John’s. 
wort, and lesser centaury. ‘These herbs must he ga- 
thered in their prime, dried separately in the shade, 
and then powdered. ‘The dose is a dram, ora dram 
and a half, taken every day. 

A remedy which might promise to be more effica- 
cious than any of those hitherto mentioned is mercury. 
This has been recommended in frictions, and to be 
taken inwardly in the form of calomel and turbith m- 
neral, in order if possible to raise a slight salivation, 
on which the efficacy was thought to depend. Besides 
this, venesection, opium, cinchona, and camphor, have 
been tried in very large quantities; the warm bath, 
and, in short, every thing wlich human invention 
could suggest; but with how little success, can be 
judged from many well authenticated cases. 

Dr Wolf, after detailing anumber of interesting cases, 
makes the following observation—“ Thus we see, 
that the mercury, the acids, the musk, the feeding on 
the most famous herbs, the sweating, the cura antiphlo- 
gistica, &c. are no specifics.” 

The following case by Dr Raymond of Marseilles 
shows the inefhcacy of mercury even as a preventive. 
—On the 19th of July 1765, Mr Boyer, aged 25, of 
a bloated cachectic habit, was bit by a mad dog in the 
inferior part of the lez: the wound extended half way 
round, bled freely, and was like a great scratch. ‘The 
patient’s legs had been swelled for a considerable time 
before the accident ; and there were also two ulcers in 
the other leg. Some hours after the accident, the ac- 
tual cautery was applicd to the wound. ‘The doctor was 
not present at this operation; but the part around the 
hite was rubbed with mercurial ointment immediately 
after, and the eschar was dressed with the same oint- 
ment. ‘The eschar was separated on the first day, but 
the dressing was continued till the wound was cicatri- 
sed. Fhe second day a bolus of four grains of turbith 
and cight grains of camphor was exhihited. This 
procured a considerable evacuation both by vomit and 
stool, and a spitting also came on. The third day 
the bitten leg was rubbed with mercurial ointment : m 
the space of a month the frictions were repeated five 
times on both legs, three drams of mercurial oit- 
ment being nsed in each friction. During the same 
time the bolus was five times repeated ; and this treat- 
ment kept up a slight salivation to the goth day. The 
evening of the third day he took the Tonquin medicine, 
called also Sir George Cobb’s powder, in a bolus; which 
vomited him briskly. This powder was repeated seven 
or cight times in the month, generally with the same 
effect. During the first seven or cight days he got four 
times, in the morning, a dram of the anagallis flore 
punmiceo, fresh gathered and powdered. The asst day, 
the turbith bolus was prescribed for the seventh time: 
he was bathed in the sea, and continved the bathing 
for two days more. On the 74th he was seiz.cd wit a 
the distemper 5 and died on the 76th, seemingly suflo- 
cated or strangled, his mouth covered with slaver, and 


we - 


- 3 
roant¢,,- 
UL 


mi. 


en) 
a 


_ this we are naturally led to ascrihe her safety. 


's face bloated. He lost his senses not above half a 
warter of an hour before his death. ‘The pulse was 
quiet the whole time. 

Another instance is mentioned by the same author, 
of a pregnant woman bit by the same dag and on the 
same day with Mr Boyer, who was never scized with 
the distemper. She was treatcd in much the same 
manner with him, and salivated a little more. But 
she was bit through a shamoy leather shoe, which 
must necessarily have cleaned the animal’s teeth of the 
poisonous saliva before they reached her skin, and to 
One of 
Dr Wolt’s patients also was a pregnant woman, and 
was not seized with the distemper. Perhaps women 
ina state of pregnancy may be less liable to this di- 
stemper than others; hut it is more probable that the 
coutagion was not communicated. 

The same author tells us, “ there are many examples 
of the inefiicacy of mercurial frictions. A surgeon of 
Marseilles treated a girl about 12 years of age hit by 
amad dog, with mercurial frictions ; applying them 
as in the dues venerea: yet she died of the hydro- 
phobia on the ssth day. Her wound was not cau- 
terized.” | 

In the following case all the most powerful remedics 
were tried.—In the afternoon of the 29th of Aug. 177%, 
Dr Vaughan was called to a boy of eight years of age 
labouring under a hydrophobia. He had heen bit on 
the wrist by a cat ahout a month before ; of which the 
marks remained, but without any ulcer, or cven the 
smallest appearance of inflammation. Ahout the middle 
of the day before Dr Vaughan saw him, he began to 
complain of a pain in the part bitten, which ascended up 
the arm, and affected the temple on that side; soon af- 
ter whiclr he swallowed liquids with reluctance and. dif- 
fieulty. He was put into the warm bath for three 
quarters of an hour, during which time he was easier: 
he had a clyster of five ounces of fresh broth, and 30 
drops of laudanum, injected immediately after his co- 
ming out of it: a liniment consisting of three drams 
of strong mercurial oimtment with the same quantity of 
oil of amber, was rubbed upon the shoulders and hack ; 
two pills of a grain of flowers of zinc, and half a grain 
of cupram ammoniacum, were taken every three or four 
hours; and a medicated atmosphere was prepared for 
him, by burning gum ammoniac in bis room. As these 
remedies were not attended with any good effect, each 
dose of pills was ordered to contain two grains of cz- 
prum ammoniacum, the same quantity of opium, three 
grains of flowers of zine, and ten grains of asafcetida ; 
Whilst a solution of that fetid gum, with a dram of 
laudanum, was administered as a elystcr. These pills, 
though repeated every four hours, afforded not the 
smallest relief, nor did they show the least action on the 
frame. At last the doctor resolved to put in practice 
the desperate remedy mentioned by Van Helmont, of 
throwing the patient into cold water, and Keeping him 
there till he is almost drowned. With this view a large 
tub of cold water, well saturated with common salt, was 
prepared, into which the poor boy was plunged over 

and ears, and there held until he ceased to struggle. 
He was then taken out again, and: the same operation 
repeated until he became so quiet:that the doctor was 


— under apprehensions that a total extinction of life 


would take place. 


Ide was then wrapped up in a 
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blanket and put to bed, and he remained more quiet {lydropho- 


than he had formerly been ; but all his former restless- 


ness soou returned, his pulse sunk, and he died about "v= 


two o’clock in the morning. 

Anotlicr celebrated antidote against the poison of a 
mad dag has been known for some years by the name 
of the Ormskirk medicine. he true composition of. 
this is Kept a secret by the proprietors: however, it 
has been analysed, and the following composition pub- 
lished by Dr Heysham as perfectly similar to it in all 
respects. 

‘Take half an ounce of chalk, three drams of 
Armenian bole, 10 grains of alum, one diam of ele- 
campanc in powder; mix them all together, and add six 
drops of oil of anise.”’ 

They must certainly be very credulous who can put 
confidence in such an insignificant medicine as a preser- 
vative against the hydrophobia: however, there is 2 
possibility that there may be some unknown ingredient 
in the genuine powder: for it is difheult to analyse 
powders after the ingredients are thoroughly mixed 
together. ‘The cflicacy of the ncdicine thercfore must 
depend on the virtues of that unknown ingredient, if 
any such there be. ‘The following cases, however, too- 
well detcrmine that it is not zzfallible, as was at first 
pretended. In all prohability, as well as many others, 
its reputation also is solely rested on its being exhibi- 
ted in many cases where no contagion was communi- 
cated to the person bit, and while of course no discase 
could take place. 

On the 14th of February 1774, Mr Bellamy of 
Holborn, aged 40, was bit bya cat affected with rahies, 
which was killed the same morning. The following 
day he took the celehrated Ormskirk medicine, sold 
by Hill and Berry in Hill-Street, Berkeley-Square, 
and conformed in every respect to the directions given 
by the vender. <A servant maid, who was bitten in the 
lee before her master was bitten, likewise took the same 
remedy. About the middle of April Mr Bellamy 
complained of a pain in his right knee, which he sup- 
posed to be rheumatic, and which continued and 
increased till the 7th of June, when he got some pills 
of calomel, ipecacuanha, and pil. sapon. from an apothe- 
cary, with Huxham’s tincture of the bark imsmall doses. 
In six days more he had a titillation in the urethra, a 
contraction of the scrotum and penis to a degree of pain, 
and an emission of semen after making water, to which 
he had frequent calls. The medicines were discontinu- 
ed; and on the 16th of that month the hydrophobia 
came on, and Dr Fothergill was called. Six ounces of 
blood were taken from his arm, and a bolus of a scruple 
of native emnabar and half a scruple of musk was given 
every four hours. The distemper manifestly increased 
through the day. In the evening a clyster was injected, 
and several times repeated during the night; he had 
been put into the warm bath, and two drams of strong 
mercurial ointment rubbed. into his legs and thighs by 
himself. Ele was greatly relieved by the warm hath 
while he continued in it, but the symptoms returned 
with increased violence in the night. The next day 
being greatly worse, he was blooded to as great a 
quantity as he could bear, had the warm bath and 
clysters repeated, and half an ounce of mercurial oint- 
ment ruhbed into his thighs and legs. Pills of opium 
were prescribed, bnt he did not take them. He na 
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2s, was bit bya mad dog, whose tecth made a slight pyaro, 
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“Spasmi. the same night, at half an hour after 12. This patient 


‘for a long time. 


was a man of great resolution, and could in part eon- 
quer his aversion at water. He scemed to have total- 
ly forgot the accident of the bite: and casually said, 


‘that he thought this disorder resembled the bydropho- 


bia, without supposing that he was afflieted with that 
distemper at the time.—The bite on the girl’s leg re- 
fused to heal, baffled the art of a young surgeon who 
attempted to eure it, and continued a running uleer 
She did not fall into the hydropho- 
Hence Dr Fothergill thinks it probable, that 


bia. 


‘keeping the wounds made by the teeth of mad animals 
‘open for a long time, would probably be of service as 


a preventive; but in some of Dr Wolf’s patients 
these artificial drains appear not to have been attended 
with success. 

On the 16th of November 1773, Thomas Nourse, 


-a strong healthy boy of 14, was admitted into the Lei- 
-éester infirmary ; having been that day month bitten 


by a mad fox-hound. The wound was a large lacerated 
one on the cheek, and bled very freely on being inflicted. 
The day after he was bit he went to the sea, where he 
was dipped with all the severity usually practised un- 


‘der so disagreeable an operation. The Ormskirk me- 


dicine was also administered with all due care. It was 
bought of the person in Leicester who is deputed by 


the proprietor to sell it for him. A common adhesive 


plaster was applied to the part after sea-bathing 5 and 


‘in the course of a month, without any further trouble, 


the wound was healed; excepting a small portion, 
somewhat more than an inch in length, and in breadth 
about one-tenth. This yielded no discharge, and was 
quite in a cicatrizing state. Five days before his ad- 
mission into the infirmary, he began to complain of a 
tightness over his temples, and a pain in luis head: in 
two days the hydrophobia began to appear; and at its 
commencement he complained of a borling heat in his 
stomach, which was coutinually ascending to the fauces. 
The discase was pretty strong when he eame to the in- 
firmary. He got a bolus of a seruple of musk with 
two grains of opium; then a composition of 15 grains 


of musk, one of turbith mineral, and five grains of 


opium, was dirceted to be taken every third hour ; 
an ounce of the stronger mercurial ointment was to be 


-pubbed on the cervieal vertebrae and shoulders, and an 


embroeation of two ounees of laudanum, and balf an 
ounce of acetum saturninum, was directed to be applied 
to the throat. But by this last he was thrown into 
convulsions, and the same effect followed though his 


“eyes were first covered with a napkin. The embroca- 


tion was therefore changed for a plaster of three 
drams of powdered camphor, half an ounce of opium, 
and six drams confectio Damocritis. By these medi- 
cines the disease seemed to be somewhat suspended, but 
the symptoms rcturned with violence in the evening. 
His medicine was repeated at seven; and at eight 
five grains of opium were exhibited without musk or 
turbith. At nine, another ounce of mercurial omt- 
ment ‘was rubbed upon the shoulders, and half au 
ounce of laudanum with six ounces of mutton- 
broth was injected into the intestines, but to no pur- 
pose. A larger dose of opium was then given, but 
with as little effect as the former, and he died the 


same ‘night. 


In the month of September 1774, a farmer, aged 


wound in the fore finger of the left hand. He was dip- 
ped, as usual, in the sea; and drank the sea-water for 
some time on the spot, which operated brskly as a 
purge. He continued well till the 6th of June follow- 
ing, when he first felt a pam in that hand and arm; for 
which he bathed in a river that evening, supposing that 
it had been a rheumatie complaint. ‘The next day he 
was sick ; and in the evening was seized with a violent 


_vomiting, which continued all that might and till the 


middle of the next day, when it was succeeded by the 
hydrophobia. He was treated with the warm bath; © 
had a purgative clyster injected 5 and as soon as it had 
operated, a sccond was given, consisting of four ounces 
of oil, and half an ounee of laudanum; half an ounce 
of strong mercurial ointment was rubbed on the fauces, 
and the part was afterwards covered with the cataplas- 
ma é cymine, to which was added an ounce of opium. 
An embrocation was applied to the region of the sto- 
mach with continued friction, consisting of half an 
ounce of spirit of sal ammoniae, ten drams of olive oil, 
six drams of oil of amber, and ten drams of lauda- 
num. Two ounces of strong mercurial ointment were 
rubbed upon the shoulders and back ; and as a further 
means of inducing a ptyalism speedily, he received the 
smoke of cinnabar into the mouth by throwing a 
dram of that substance now and then upon a hot 
iron: he was also directed to take every four hours 
a bolus of 15 grains of musk, three grains of turbith 
mineral, and four grains of opium. He was easier 
while in the warm bath, and during the application of 
the ointment; but died the same night about two 
o'clock. 

Many other instances might he adduced of the in- 
efficacy of this pretended specifie: which will, it is 
hoped, create a due degree of caution in those to whom 
they who are so unfortunate as to be bit by a mad ani- 
mal may commit themselves. Another remedy may 
also be mentioned as having had tle reputation of being 
sometimes successful in this disease ; which is ehiefly 
employed in different parts of India, particularly in the 
territory of Tanjore. The medicine to which we now 
allude contains indeed several articles which are altoge- 
ther unknown in our materia medica : but it contains at 
least onc very powerful substanee well known to us, 
viz. arsenic. This medicine, known by the name of 
the Snake Pills, as being principally employed against 
the bite of the most venomous snakes, is directed to 
be prepared in the following manner : 

Take white arsenic, of the roots of nelli navi, of 
nevi visham, of the kernels of the ner valum, of pep- 
per, of quicksilver, each .an cqual quantity. The 
quicksilver is to be rubbed with the juice of the wild 
cotton till the globules are perfectly extinguished. 
The arsenic being first levigated, the other imgre- 
dicnts, reduced to a powder, are then to be added, and 
the whole beat together with the juice of the wild 
cotton to a consistence fit to be divided into pills. 

Though these pills are principally used against the 
bite of the cobra de capello, yet they are said also 
to be successful in the cure of other venomous bites ; 
and, for the prevention of rabies canina, one is taken 
every morning for some length of time. Of this re- 
medy European practitioners have, we believe, as yet 
no experience; and if, in the accounts transmitted 


by 


bia, 


+tICe. 


: 


by East India practiGioners, it cannot be said that we 
have authentic evidence of its want of success, it can 
as little be pretended that there is indnbitable evidence 
of its eflicacy in any instance; and it is by no means 
improbable, that it will be found equally ineffieacious 
with others at one time considered as infallible. 

Of the great variety of remedics which have had 
their day of reputation, there is not one which has 
not possessed the credit, some time or other, of pre- 
venting the noxious eflects arising from the bite of a 
mad dog. A more adequate cxperienec has with all 
of them discovered the dceeption. It was above observ- 
ed, that rabies is by no means the infallible consequence 
of being bit by a mad animal; and that of between 
29 and 30 persons who were bit by the dog which gave 
the fatal wound to one of Dr Vauglhan’s patients, not 
one felt the least ill cffeet but himself. “* In the above 
mumber (says the doctor) were some who took the 
Ormskirk medicine ; others went to the salt water; 
and part of them used no remedy, who yet fared 
equally well with the most attentive to their injnry. 
The same thing has often happened before; and much 
merit, [ doubt not, has been attributed to the medicine 
taken, from that celebrated one of Sir George Cobb 
down to the zvfallible one which my good Lady Bountz- 
ful’s receipt-book furnishes.” 

From all that has been said, the reader will judge 
how far the hydrophobia is eapable of being subdued 
by any of the medicinal powers which have yet been 
tried, Some eminent physicians assert that it is totally 
incurable; and allege that the instances reeorded by 
different authors of its cure have not been the genuine 
kind, but that which comes on spontaneously, and 
which is by no means so dangerous. Indeed two of 
Dr Wolf’s patients recovered, where the disease seems 
to have been perfectly genuine: but in these the poi- 
son seemed to vent itself partly on some other place 
besides the nervous system. In one the blood was 


evidently infected, as it had an abominable fcetor ; 


and the other had a violent pain and swelling in the 
belly. In all the others, it seemed to have attacked 
only the nervous system ; which perhaps has not the 
same ability to throw off any offending matter as the 
vascular system. 

There is, however, a possibility that the prodigious 
affections of the nerves may arise only from a vitiated 
state of the gastnc juices; for it is well known, that 
the most terrible convulsions, nay the hydrophobia 
itself, will arise from an affection of the stomach, with- 
out any bite of a mad ammal. ‘This seems to be 
somewhat confirmed from one of Dr Wolf’s patients, 
who, though he vomited morc than 50 times, yet still 
threw up a frothy matter, which was therefore evi- 
dently secreted into the stomach, jnst as a continual 
vomiting of a bilious matter shows a continual and ex- 
traordinary secretion of bile. Dr Wolf himself adopts 
thishypothesis so far as to sny, that perhaps the serzz 
may become frothy; but in blood drawn from a vein 
not the least fault appears either in the serum or crassa- 
mentum. Fie affirms, however, that the duodenum 
appears to be one of the parts first and principally af- 
fected; and as it is not inflamed, it would seem that 
the affection it sustains must arise from the vitiated state 
of its juices. 

Be this as it will, however, in the hydrophobia, the 
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stomach seems totally, or in a great measure, to lose Tydrepho- 


the powcr which at other times it possesses. ‘Iwo 
grains of cuprum ammoniacum were repeatedly given 
to a child of eight years of age without effect; but 
this dose would occasion violent vomiting in a strong 
healthy man. Something or other therefore must 
have prevented this substance from aeting on the net- 
vous coat of the stomach; and this we can only sup- 
pose to have been the exceedingly disordered state of 
the gastric juice, which occasioned such violent irrita- 
tion through the whole body, that the weaker stimulus 
of the medicine was entirely lost. It would seem 
proper therefore to consider the stomach in hydro- 
phobic cases as really containing a poisonous matter, 
whieh could not be expelled by vomiting, because it 
is renewed as fast as evacuated. ‘The indication there- 
fore must be, to change its nature by such medicines 
as are certainly more powerful than the poison; 
and this indication will naturally lead us to think of 
large doses of alkaline salts. These, it is certain, will 
destroy any animal substance with which they come in 
contact, and render even the poison of serpents in-+ 
active. By exhibiting a few doses of them, larger 
no doubt than what can be safely done on other oc- 
casions, we would he certain to change the state of 
the stomachic juices; and this might free the patient 
from those intolerable spasms whieh always occasion 
death in sneh a short time. Dr Wolf seems in- 
clined to think that volatile alkalies were of ser- 
viee; but the above hypothesis would incline us to 
use rather the fixed kind. At any rate, it scenis 
vain for physicians to trnst much to the power of 
opium, mercury, musk, or cinnabar, either singly or 
combined in any possible way. Cineliona has also 
failed, and the most celebrated specifies have been 
found inefleetual. Alkalies are the next most powerful 
remedies which the saterza medica affords, and they 
cannot be more unsuccessful than the others have gene- 
rally been. 

Another remedy which seems adapted to change the 
nature of the gastric juices is ardent spirits. In one of 
Dr Wolf’s patients two bottles of brandy seem to have 
effected a cure. ‘The oil mixed with it was of no efh- 
caey in other cases, and the opium and turbith seem 
10t to have been exhibited till the worst was past. In 
this case the disease seems to have attacked the vaseu- 
lar as well as the nervous system. 

In all the patients the warm bath seems to have been 
a palliative, and a very powerful one, and as such it 
ought never to be omitted, though we can by no 
means trust to it asa radical cure; and the above hi- 
stories abundantly show, that though the warm bath 
and opium may palliate for a short time, the cause on 
which the spasms depend is still going on and inerea- 
sing, till at last the symptoms become too strong to be 
palliated even for a moment by any medicine however 
powerful. At any rate, the above-mentioned hypo- 
thesis suggests a new indication, which, if attended to, 
may perhaps lead to useful diseoveries. In cases where 
putreseent bile is abundantly secreted, ecolumbo root 
and vegetable acids are recommended te change the 
nature of the poison which the body is perpetually pro- 
ducing in itself, Where corrosive mercury has been 
swallowed, alkaline salt is recommended to destroy the 
poison which nature ‘cannot expel by vomiting} and 


3k why 
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Spasmi. why should not something be attempted to destroy the 


poison which the stomach seems to secrete in the hydro- 


_ phohia, and which nature attempts to expel, though in 


vain, by violent efforts to vomit ? 

But whatever plan may be pursued in the hopes of 
curing this dreadful malady after any of the symptoms 
have made their appearance, we ought, in every 1n- 
stance, to direct our immediate eare to prevention, as 
being perhaps the only real ground of hope: And the 
most certain and cfhieacious way of preventing the ill 
consequenees, is instantly (if it can be done) to eut 
out the picee that happens to be bitten. Dr Jamcs, 
indeed, says, that he would have little opinion of cut- 
ting or eauterizing, if ten minutes were suffered to 
elapse from the receiving of the bite before the opera- 
tion was performed. But in an inaugural dissertation 
Jately published at Edinburgh by Dr Parry, the author 
is of opinion that excision will be of use a considerable 
time after the bite is received. He adopts this opi- 
nion from what happens in the smallpox, where the 
blood does not seem to receive the infection till some 
days after inoculation has been performed. A second 
inflammation, he tells us, then takes place, and the in- 
feetion is conveyed into the blood. In like man- 
ner, when the hydrophohous infection is ahout to be 


conveyed into the blood, according to him, the wound, | 


or its eicatrix, hegins again to be inflamed; and it is 
this seeond inflammation which does all the mischief. 
Exeision, or the cautery, will therefore be effectual 
any time between the bite and the second inflammation 
of the wound. Without implicitly trusting to this. doc- 
trine, however, or considering it asin any degree ascer- 
tained in what mamner the poison diffuses itself, by what 
marks its progress may be known, or how seon thie sys- 


tem may be irremediably tainted with its malignity, it. 


is undoubtedly safest not to lose unnecessarily a mo- 
ment’s time in applying the knife.. This, or.a dilation 
of the wound if it be small, Dr Vaughan considers as 
the enly prophylactics that can be depended upon. In 
the latter case, he direets to fll the -wound with gun- 
powder, and set fire to it; which would produce a la- 
ceration of the part, and possibly the action of ignited 
powder upon the poison may have its use. In all cases, 
likewise, after these praetices have been employcd, the 


wound should be prevented from healing for some length | 


of time. — 


Sp. IT. The Spontaneous HYDROPHOBIA. 
Hydrophobia spontanea, Sazv. sp. 2. 


This disease very much resembles the former, so that 
it has undoubtedly been often mistaken for it. It has 
been known to come on from an inflammation of the 
stomach, where it was cured by repeated and large 
bloodletting; in hysteria, where it was cured by opium, 
musk, or other antispasmodics ; and in putrid fevers, 
where it was cured by evacuating the intestinal canal of 
the putrid matters. by repeated elysters. A very good 
method of distinguishing the two is, that in the sponta- 
neous hydrophohia the patient is much more delirious 


than i the genuine species. Inthe imstanee mentioned « 


in the Medieal Essays of this symptom attending the in- 
flammation of the stomach, the patient raved in the most 
extraordinary manner. 


Dr Raymond says he remem- . 
bers a spontaneous hydrophobia attended with madness 3 - 


and in almost all the cases of hydrophobia which are Hydr a 


said to have been cured, the patient was very delirious, 
Dr Nugent’s patient was very frequently delirious, and 
dreaded dogs as well as water. In the Medical Trans. 
actions a case is communicated by W. Wrightson sur- 
geon in Sedgefield, Durham, of caxzne madness success. 
fully treated. This madness indeed came on after the 
hite of a dog said to be mad: but it appeared only four. 
days after the accident happened, and was attended 
with symptoms very unlike any of those above-mention- 
ed; for he suddenly started up in a fit of delirium, and 


_ ran out of the house, and after being brought in, caught 


hold of the hot bars of the grate which held the fire: 
‘Whereas, in the true hydrophobia, the patients dread 
the fire, light, or any thing which makes a strong im- 
pression on the senses. It is probable, therefore, that this. 
was only a spontaneous hydrophobia, especially as it 
readily yielded to. venesection, 30 drops of laudanum, 
and pills of a grain and a half of opium given every 
three hours, some holuses of musk and cinnabar, &e, 
while in some of the former cascs as much opium was 
given to a boy as would have deprived of life the 
strongest healthy man had he swallowed it; and yet 
this amazing quantity produced scarccly any effect. 
This patient also dreaded the sight of a dog. 


OrvER LV. VESANLA. | 


Paranoiz, Vog. Class TX. 


Deliria, Sawv..Class VIII. Ord. IID. Sag. Class XI. 


Ord. IIT. 
Ideales, Lin. Class V. Ord. I. 


Genus LXV. AMENTIA. 


Fouuy, or Ldzotism. 
Amentia, Sawv. gen. 233. Vog. 337. Sag. 346. 
Morosis, £77. 106. 
Stupiditas, Morosis, Fatuitas, Vog. 336. 
Amnesia, Sauv. gen. 237. Sag. 347. 
Oblivio, Lin. 107. Vog. 338. 
Memorize debilitas, Junck. 120, 


Genus LXVI. MELANCHOLIA. 
MELANCHOLY Madness. 


Melancholia, Sauwv. gen. 234. Lin. 71. 
Sag. 347. Boerh. 1089. Junck. 121. 

Deemonomania, Sawv. gen, 236. Sag. 348. 

Demonia, Lin. 69. 

Vesania, Lin. 70. 

Paraphobia, Lin. 75. . 

Athymia, Vog. 329. 

Delirium melancholicum, Hoffm. III. 251. 

Frotomania, Lz. 82. 

Nostalgia, Sawv. gen. 226, Lin. 83. Sag. 33%. 
Junck. 125. : 

Melancholia nervea, C?. Lorry de melancholia, P. I. 


Genus LXVII. MANIA. 


Ravine or Furious Madness. 


Mania, Sauv. gen. 235. Lin. 68. Vog. 331. Sage. 
349. Boerh. 1118. Junck. 122. Battie on Mad- 


ne:S. 
Paraphrosyne, Lin. 66, 
Amentia,. 


Peale 


326 


Vog. 332 3 


bia, 
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of the remote causes of this disease, some of the prin- Mania. 
cipal of which have already been mentioned, yet we ——~-——~ 


. six. Amentia, Lz. 67. 
. Delirium maniacum, JZoffm. IIT. 251. 


stinct genera, yet they are so nearly allied, and so rea- 
dily change into each other, that it sufficiently justifies 
the treating all of them together. 

The distinguishing characteristic of madness, accord- 
‘ing to Dr Battie, is a false perception ; and under this 
general character may be comprehended all kinds of 
what is called madness, from the most silly stupidity and 
idiotism to the most furious lunacy. Frequently the 
different kinds of madness are changed into each other 
by the casual excitement of some passion : thus, an idiot 
may become furiously mad, by being put in a violent 
passion ; though this docs not so often happen as the 
change of mclancholy into the raving madness, and vce 
versa. 

It is a very surprising circumstance, that mad people 
are not only less liable to be seized with infectious dis- 
orders than those who are in perfect health; but even 
when labouring under other diseases, if the patients 
chance to be seized with madness, they are sometimes 
freed from their former complaints. Of this kind Dr 
Mead relates two very remarkable instances. 

On the other hand, it has been known, that an in- 
termittent fever, supervening upon madness of long 
standing, has proved a cure for the madness ; the senses 
having returned when the fever terminated. Dr Monro 
saw two instances of this limself; and mentions it as 
an observation made also by his predecessor in the care 
of Bethlehcm hospital. 

Another remarkable circumstance is, that immode- 
rate joy, long continued, as effectually disorders the 
mind as anxiety and grief. For it was observable in 
the famous South Sea year, when so many immense 
fortunes werc suddenly gained, and as suddenly lost, 
that more pcople had their heads turned, from the pro- 
digious flow of unexpected riches, than from the entire 
loss of their whole substance. 

Mad people, cspecially of the mclancholic kind, 
sometimes obstinately persevere in doing things which 
must excite great pain; whence it should seem as if 
their minds were troubled with some distracting no- 
tions, which make them patiently bear the present dis- 
tress, lest more severe tortures should be inflicted; or 
possibly they may think, that, by thus tormenting the 
body, they rendcr themselves more acceptable to the 
divine Being, and expiate the heinous sins of which 
they may imagine themselves to have been guilty. 

It is, however, also highly probable that their feel- 
ings differ exceedingly from what they are in a natural 
state ; at least they are every day observed to endure, 
apparently without the smallest uneasiness, watching, 
hunger, and cold, to an extent which in a state of 
health would not only be highly distressing, but to the 
greater part of individuals would even prove fatal. 
And this resistance of hunger, cold, and slcep, affords 
perhaps the best test for distinguishing cases of real 
insanity, from cases whcre the disease is only feigned, 
and appearances of it put on, to answer particular pur- 
poses; at least where this power of resistance 1s present, 
‘we have good reason to conclude that the affection 1s 
not feigned. 

‘Cure. Although we be well acquainted with many 


Although these distempers may be considered as di- ~ 


are still so ignorant of the influence of these upon the 
system, as giving a derangement of the mental facul- 
ties, that no gencral principles on which the. cure 
may be conducted, can with any confidence be pointed 
out. ‘ 

It may, however, be observed, that while some reme- 
dies seem to operate by producing an artificial termi- 
nation of this complaint, many others havc effect only 
as aiding a natura] termination. And where a re- 
covery from this disease docs take place, it most fre- 
quently happens in consequence of a natural conva- 
lescence. All the species and degrees of madness 
which are hereditary, or that grow up with people from 
their early youth, are out of the power of physic; 
and so tor the most part, are all maniacal cases of 
more than once year’s standing, from whatever source 
they may arisc. Very often mere debility, the dregs of 
some particular diseasc, such as an aguc, the smal!-pox, 
or a nervous fever, shall occasion diflerent degrees of 
foolishness or madness. In these cases, the cure must 
not be attempted by evacuations ; but, on the contrary, 
by nourishing dict, clear air, moderate exercise, and 
the use of wine: whereas, in almost all the other ma- 
niacal cases, which arise from different sources, and 
which conic on in consequence of intemperate living, 
violent passions, or intense thinking, it is generally 
held, that evacuations of evcry kind are necessary, un- 
less the constitution of the patient be such as absolutely 
forbids them. | 

Blood is most conveniently drawn either from the 
arm or jugulars; and if the weakness be such as ren- 
ders it improper to take away much blood, we may ap- 
ply cupping-glasses to the occiput. . 

Vomiting, in weakly people, must be excited by the 
vinum ipecacuanhe 3 but in the more robust by emetic 
tartar or antimonial wine: the most efficacious cathar- 
tics arc the infusion or tincture of black hellcborce, or 
infusion of senna quickened with tincture of jalap ; but 
if there be suppression of the menses, or of an habitual 
lhzemorrhoidal discharge, then aloetic purges will be 
more proper 3 and in some instances cooling saline pur- 
gatives, such as lixiviated tartar, are of great service. 
In general, mad people require very large doses, both 
of the emetics and cathartics, before any considerable 
operation ensucs. 

Dr Monro assures us, that the evacuation by vomit- 
ing is infinitely preferable to any other: the prodigi- 
ous quantity of phlegm with which the patients in 
this discase abound, he says, is not to be overcome but 
by repeated emctics ; and he observes, that the purges 
have not their right effect, or do uot operate to so good 
purpose, until the phlegm be broken and attenuated 
by frequent emetics. He nientions the case of a gentle- 
man who had laboured under a melancholy for three 
years, from which he was relieved entirely by the use 
of vomits and a proper regimen. Increasing the dis- 
charge by urine, is also of the greatest moment, espe- 
cially when any degrce of fever 1s present. The cuta- 
ncous discharges arc also to be promoted ; for which 
purpose the hot bath is of the highest service in mania- 
cal cases. Hoffman asserts, that he has seen numerous 
instances, both of inveterate melancholy and raging 
madness, happily cured by means of warm bathing ; 
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Vesaniz. bleedmg and nitrous medicines having been premised. 


——+——’ Camphor has also been highly commended; but, if we 
can believe Dr Locker of Vienna, not very deservedly. 


{ . ; 
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and when those who have charge of them once impress 


them with the notion of fear, they easily submit to any May 
thing that is required. ‘The physician, however, 


Having found very good effects from a solution of this 
medicine in vinegar, he took it for granted that all the 
success was owing to the camphor; therefore, in order 
to give it a fair trial, he selected seven patients, and 
gave it in Jarge doses of half a dram twice a-day. 
This was continued for two months, and the doctor 
was surprised to find that only one of lis patients re- 
ceived any-benefit. He then returned the other six 
back to the camphorated julep made with vinegar, and 
in a few weeks four of them recovered the use of their 
reason. This inclined him to think that the virtue de- 
pended solely on the vinegar, and accordingly he began 
to make the trial. Common vinegar was first given: 
but after a little while he fixed on that which had been 
distilled, and gave about an ounce and a half of it every 
day ; the patients having been previously prepared by 
bleeding and purging, which was repeated according 
as it was found necessary. He gives a list of eight pa- 
tients who were cured by this method; some in six 
weeks, others in two months, and none of them took 
up more than three months in perfecting the cure. Ele 
does not indeed give the ages of the patients, nor men- 
tion the circumstances of the cases; he only mentions 
the day on which the use of the vinegar was begun 
and the day on which they were discharged; and he 
adds, that they all continued well at the time of his 
writing. 

Dr Locker informs us, that this medicine acts chiefly 
as.a sudorific 3 and he observed, that the more the pa- 
tients sweated, the sooner they were cured: it was also 
found to promote the menstrual discharge in such as 
had been obstructed, or had too little of this salutary 
‘evacuation. 

Both reason and experience slow the necessity of 
confining such as are deprived of them senses; and no 
small share of the management consists in preventing 
them from hurting either themselves or others. It has 
sometimes been usual to chain and to beat them: but 
this is both crucl and absurd ; since the contrivance cal- 
led the strazt waistcoat answers every purpose of re- 
straining without hurting them. 

These waistcoats are made of ticken, or some such 
strong stuff; are open at the back, and laced on like 
a pair of stays; the sleeves are made tight, and long 
enough to cover the ends of the fingers, where they 
are drawn ‘close with a string like a purse mouth, 
by which contrivance the patient has no power of his 
lingers; and when laid on his back in bed, and the 
arms brought-across the chest, and fastened in that posi- 
tion by tying the sleeve-strings round the waist, he has 
no use of his hands. A broad strap of girth-web is then 
carried across the breast, and fastened to the bedstead, 
by which means the patient is confined on Ins back ; 
and if he should be so outrageous as to require further 
restraint, the legs are secured by ligatures to the foot 
of the bed; or they may be secured by being both 
put into one bag not very wide, which may be more 
easily fixed than ‘the*feet themselves, at least without 
giving pain. 

It is of great use in practice to bear in mind, that 
ail mad people are cowardly, and can -be awed even by 
the menacing ‘look of avery expressive countenance ; 


should never deceive them in any thing, but more espe- 
cially with regard to their distemper: for as they are 
gencrally conscious of it themselves, they acquire a 
kind of reverence for those who know it; and ky 
letting them see that he is thoroughly acquainted with 
their complaint, he may very often‘gain such an ascen- 
dant over them that they will readily follow his diree- 
tions. 

lt is a more difficult matter to manage those whose 
madness is” accompanied eitlicr with, excessive joy or 
with great dejection and despondency, than those 
who are agitated with rage: and all that can be done 
is to endeavour to excite contrary ideas, by repressing 
the immoderate fits of laughter in the one kind by chi- 
ding or threatening (taking care, however, not abso- 
lutely to terrify them, which can never be done without 
danger, and has often added to the misery of the un- 
happy sufferer) ; and dispelling the gloomy thoughts in 
the other, by introducing pleasing concerts of music, 
or any other species of entertainment which the pa- 
tients have becn known to delight in while they had the 
usc of their reason. Upon the whole, in the cure of 
insanity, more is perhaps to he effected by moral than 
by medical treatment. And this moral treatmeat should 
be as gentle as is consistent with safety. Chains, bolts, 
and severity of every kind are to be avoided as much 
as possible. But while great benefit is often derived 
from company and amusement, so also, on the other 
hand, solitary confinement is in not a few cases prodac- 
tive of the best effects. 

Though blistering the head has generally been 
directed, Dr Mead says he has oftener found it to do 
harm than service: but he recommends issues in the 
back; and advises to keep the head always close 
shaved, and to wash it from time to time with warm 
vinegar. Opium has by many been forbidden in ma- 
niacal cases, from a supposition that it always inereases 
the disturbance; but there are instances where large 
doses of this medicine have been found to prove.a cure, 
and perhaps if it were tried oftener we should find 
powerful effects from it: there certainly cannot much 
larm ensue from a few doses, which may be immedi- 
ately disused if they should be found to cxasperate the 
disease. 

'The diet of maniacal patients onght to be perfectly 
light and thin: their meals should be, moderate ; but 
they should never be. suffered to live too low, especially 
while they are under a course of physic: they should 
be obliged to observe. great regularity an their hours: 
even their amusements should be such as are best suited 
to their disposition. After, the disease, appears to he 
subdued, chalybeate waters and the. cold bath will be 
highly proper to strengthen. their-whole frame, and se- 
cure them»against a relapse. 


Genus LXVHUI. ONEIRODYNIA. 
UNEASINESS in SLEEP. 


Somnium, Moe... 339. 
Somnambulismus, Seuv. gen,.221. Lane 77- Sag’. 


2. 
Eypnobatasis, Vor. 340. 
Noctambulatio, 


. 


- FE phialtes, Sauv. gen. 138. Lin. 163. 


Noctambulatio, Junck. 124. 
Sag. 245. 


Incubus, Vog. 221. Junck. 50. 


The greatest uneasiness which people feel in sleep is 
that commonly called the ecubus or night-mare. Those 
seized with it seem to haye a weight on their breasts 
and about their precordia. Sometimes they imagine 
they see spectres of various kinds 
threaten them with suffocation. Neither does this 
uneasiness continue only while they are asleep; for it 
is some time after they awake before they can turn 
themselves in their beds or speak; nay, sometimes, 
though rarely, the distemper las proved mortal.— The 
incubus rarcly seizes people except when the stomach 
is oppressed with aliments of hard digestion, and the 
patient lies on his back. It is to be cured by eating 
light suppers, and raising the head high 5 or, if it be- 
come very troublesome, antispasmodic medicines are to 
be administered, and the body strengthened by chaly- 
beates. ‘Fhe same method is to be followed by those 
who are subject to walking in their sleep; a practice 
which must necessarily be attended with the greatest 
danger. and somnambulism may justly be considered 
as merely a different modifeation of this disease. <Ac- 
cordingly Dr Cullen ‘has distinguished the one by the 
title of onetrodynia activa, and the other by that of 
onetrodynia gravans, 


Crass Ii. CACHEXLE. 


-Cachexix, Sauv. Class X. and Class VIII. Sag. 
Class LIT. 
Deformes, Liz. Class X. 


OrpverR I. MARCORES. 


Macies, Sawv. Class X. Order I. Sag. Class III. 
Order I. 
-Emaciantes, Lin. Class X. Order I. 


Genus LXIX. TABES. 
Wastinc of the Body. 


Habes, Sauv..gen..275. Lin. 209. ,Vog. 306. Sag. 
100. 


‘This disorder is occasioned by the absorption of pus 
from some ulcer, external or internal, which produces 
an hectic fever. "The primary indication therefore must 
‘be to heal the ulcer, and’ thus take away the cause of 
the disease. If the uleer cannot be healed, the patient 
will certainly die in’ an emaciated state. But the pro- 


oa treatment of the tabes proceeding: from’ this cause, 


falls to be considered under the head of Ulcer in Sur- 


GERY, and likewise under the genera ‘S1PHYLis, Scro- 
FULA, ScorBuTus, &c. diseases’ in which ulcers are 
at least a very common symptom. 7 


‘Genus LXX. ATROPHIA. 


aNervous, ConsuMPTION. 


Description. This affection consists principally in a 
Wasting of the body, without’ atly' remarkable’ fever, 
cough, or difficulty of breathing; but attended with 
Want of appetite and a bad ‘digestion, whence’ the 

2 


which oppress or: 
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whole body grows languid, and wastes by degrees—— Atrophia. 


Dr Cullen, however, asserts, that some degree of fe- —-~——~ 


ver, or at least of increased quickness of the pulse, al- 

ways attends this disease. ze 
Causes. Sometimes this distemper will come on 

without any evident cause. Sometimes it will arise 


from passions of the mind; from an abusc of spirituous 


liquors ; from excessive evacuations, especially of the 
semen, in which case the distemper has got the name 
of tabes dorsalis. It may arise from mere old age, or 
from famine. | 
_ Prognosis. This distemper, from whatever cause it 
may arise, is very difficult to cure, and often terminates 
ina fatal dropsy. | 
Cure. Theegeneral principles on which the treat- 
ment of this disease is to be regulated, very much de- 
pend on the cause by which it is induced; and it is 
unnecessary to add, that this must be removed as far as 
possible. Next to this, the disease is most effectually 
combated by the introduction of nutritious aliment into 
the system, and by obtaining the proper assimilation 
and digestion of this. With the first of these intentions, 
recourse must be had to the diet which is most nutri- 
tious, and at the same time of easiest digestion. But 
from the condition of the stomach commonly attending 
this disease, it is necessary that small quantities only 
should be taken at a time, and that it should be fre- 
quently repeated. With the second mtention, stomachic 


and nervous medicines are the articles chiefly at least to 


be depended upon in this case. The Peruvian bark, 
sulphuric acid, and chalybeates, are excellent ; and these 
should be conjoined with gentle exercise, as far as the 
strength and other circumstances of the patient will ad- 
mit. In that species of the distemper occasioned by ve- 
nercal excesses, it is so essentially necessary to abstain 


from them, that without it the best remedies will prove 


altogether useless. 
OrpeER II. INTUMESCENTIA. 


Intumescentia, Sav. Class X. Ord. II. Sag. Class 
“TH. Ord. I. | m4" 
Tumidosi, Liz. Class X. Ord. HU. 


Genus LXXI. POLYSARCIA. - 


CoRPULENCY. 


Polysarcia, Sav. gen. 279. Lin. 213. Vog. 540. 
Sag. 160. Steatites, Vow. 390. 


In a natural and healthy state, the fat, or animal oil, 
is not allowed to diffuse itself throughout the cellular 
interstices ‘at large, but is confined to the places where 
such aroily fluid is necessary, by a particular apparatus 
of distinct vesicles. But in some constitutions the oily 
part of the blood appears to exceed the requisite 'pro- 
portion, and easily separates from the other constituent 


- parts; or there is an uncommon tendency to the sepa- 


ration of oily matter. In these cases it 1s apt to accu- 


mulate in “such quantities, that we may suppose it to 


burst those vesicles which were originally destined to 


hinder it from spreading too far; or almost every cell 


of the membrana adiposa, many of which are. in ordi- 
nary cases’ altogether empty, may be completely filled 
and distended with fat. | 

‘The increase of the omentum particularly, and the 


accumulation: 
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Intumes- accumulation of fat 


eentiz.. gwwell the abdomen, 
‘ remy 


4 
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about the kidneys and mesentery, 
and obstruct the motions of the 
diaphragm ; whence one reason of the difficulty of 


breathing which is peculiar to corpulent people ; white 


the heart, and the large vessels connected with it, are 


. pulse : 


‘n like manner so encumbered, that neither the’systal- 
tic nor subsultory motion can be performed with suf- 
ficient freedom, whence weakness and slowness of the 
but when thc whole habit is in a manner 


- overwhelmed with an oily fluid, the cnlargement of the 


eellular intersticcs will necessarily interrupt the general 


distribution and circulation throughout the nervous and 


vascular systems 5 impeding the action of the muscu- 


lar fibres, and producing insensibility, somnolency, and 


little prospect of a cure. 


death. 

‘These cases are the niore deplorable, as there is but 
For the animal oil is of too 
nature to be easily taken’ up by absorption ; 
know, that when fluids are accumulated in the 
cellular system, there are only two ways in which they 
can be carried off or escape; namely, by the absor- 
pents, which take their rise from the cellular inter- 


gross a 
and we 


stices, and through the pores of the skin by transuda- 


tion. , 
Another misfortune is, that the disease steals on so 


imperceptibly, that it becémes inveterate before people 


begin to think of pursuing the proper means of relief. 
In this disease the cure must turn upon two points : 


’ First, on preventing the farther deposition of fat, by 


~Z 


- Jute and inattentive to their condition. 
' principal use of rules must be with a view to preven- 


avoiding the introduction of superfluous aliment, par- 
ticularly of fatty matters, into the system} and, se- 
condly, on promoting and forwarding the absorption of 
fat. On these grounds, besides what may be done by 
proper regimen, a variety of articles have been recom- 
mended in the way of medicine. 

~ Soap has been proposed as a remedy to melt down 
and facilitate the ahsorption of the fat in corpulent 
peovle; and Dr lleming some years ago published a 
little treatise, wherein he recommends this medicine, 
and relates the case of a gentleman who is said to have 
received considerable benefit from it. But perhaps the 
soap-leys wonld be more powerful, and might be more 
easily taken, sheathed in the manner directed when used 
as a dissolvent of the stone. 

Lientaud advises to take acetum scillitacum in small 
doses, with frequent purging and brisk exercise. But 
it will seldom happen that the patients will be found 
sufficiently steady to persist in any of these courses, it 
being the nature of the disorder to render them irreso- 
Therefore the 


tion ; and persons who are disposed to corpulency should 
take care in time to prevent it from becoming an ab- 
solute disease by using a great deal of exercise, not 
indulging in sleep, and abridging their meals, especially 
that of supper. Salted meats are less fattening than 
such as are fresh; and drinking freely of coflee is re- 
commended to corpulcnt people. 

But Dr Fothergill observes, that a strict adherence 
to vegetable diet reduces exuberant fat more certainly 
than any other means that he knows; and gives two 
cases in which this regimen succeeded remarkably well. 
The famous Dr Cheyne brought himself down in this 
way, from a most unwieldy bulk to a reasonable de- 


: gree of weight ; as he himself informs us. It deserves, 


3 


~‘cularly arisen from the excessive use of acids, probably 


‘but more frequently 1s occasioned by wounds of the 


removal or prevention of fatness must be used with great 
caution and prudence ; for not a few, anxious to pre- 
vent this affection, havc had recourse to a regimen and 
‘to medicine which have proved fatal. This has parti- 


‘operating by entircly destroying the action of the chy- 
‘lopoietic viscera. | 


Genus LX XII. PNEUMATOSIS. 


Empuysema, or Windy Swelling. 


Pneumatosis, Sawv. gen. 280. Vog. 391. Sag. 107. 
Emphysema, Sawv. gen. 13. Lin. 288. Vog. 392. 
Leucophlegmatia, Lz. 214. 


The emphysema sometimes comes on spontaneously ; 


tungs, which, giving vent to the air, that fluid insinu- 
ates itself into the cellular texture, and often blows it 
np toa surprising degree. It must be observed, however, 
that it is only in cases of laceration of the lungs where 
this disease can take place; for in a simple wound, the 
effusion of blood always prevents the air from getting 
out. he cure is to be accomplished by scarifications 
and compresses ; but in some cases only by the para- 
centesis of the thorax. When air introduced from the 
lungs is collected in a considerable quantity im the 
cavity of the thorax, the operation of the paracentesis 
is perhaps the only means of cure. Upon an opening 
being thus made, the air sometimes rushes out with m- 
credible violence 3 and the patient receives at least im- 
mediate relief from circumstances the most distressing 
imaginable. In some instances it is followed even by 
a complete cure. | 


Genus LX XIII. TYMPANITES. 


TYMPANY. 


Tympanites, Sawv. gen. 291. Lan. 219. Vog. 

Sag. 118. Boerh. 226. Junck. 87. 
Affectio tympanitica, Hoffm. IIL. 339. 
Meteorismus, Sawv. gen. 292. 


316. 


This is an inflation of the abdomen, and is of two 
kinds: 1. That in which the flatus is contained in the 
intestines, in which the patient has frequent explo-. 
sions of wind, with a swelling of the belly commonly 
unequal. 2. When the flatus is contained in the cavity 
of the abdomen; in which case the swelling 1s more 
equal, and the belly sounds when struck, without any 
considerable emission of flatus. Of these two, however, 
the former disease is by much the most common 5 M- 
somuch, that many, even extensively engaged in prac- 
tice, have never met with an instance of true abdomi- 
nal tympanites. In both cases the rest of the body 
falls away. 

Causes, &c. The tympany sometimes takes place 1n 
those who have been long troubled with flatulencies in 
the stomach and intestines. It happens frequently to 
women after abortion; to both sexes after the suppres 
sion of the hemorrhoids ; and sometimes from tedious 
febrile disorders injudiciously treated. 

Prognosis. This discase is generally very obstinate, 
and for the most part proves fatal by degenerating nf 


\ 


however, to be remarked, that every practice for the » 


Ce. | 
to an ascites.’ Sometimes, if the paticnt be healthy 
and strong, the disease may terminate favourably, and 
J that the more readily if it has followed from some dis- 
order. A hectic consumption, dry cough, and ema- 
ciated countenance in a tympany, with a swelling of 
the feet, denote approaching death in a very short time. 

Cure. With a view to the prevention of this af- 
fection, it is neccssary, in the first place, to avoid, as 


mon extrication of air, by preserving the proper tone 
of the alimentary canal. . After the aficction has taken 
place, the indications arc, first, to expel the air al- 
ready extricated and confined in different cavities ; 
and, secondly, to prevent further accumulation. On 
these grounds different remedies are employed. The 
cure, however, is principally attempted by carmina- 
tive, resolvent, and stomachic medicines, gentle Jaxa- 
tives, and at last tonics, especially chalybeates. In 
the Edinburgh Medical Essays, vol. 1. we have a very 
remarkable history of a tympany by Dr Monro senior. 
The patient was a young woman of 22 years of age, 
who fell into the distemper after a tertian ague, m 
which she was badly treated. She became a. patient 


took several purgatives, and some doses of calomel ; 
used the warm bath; and had an antihysteric plaster 
applied over the whole belly, but with very little effect. 
She was monstrously distended, insomuch that the skin 
seemed to be in danger of bursting: lier breathing was 
much straitened: but the swelling sometimes gradually 
decreased without any evacuation. ‘The returns and 
degree of this swelling were very uncertain ; and when 
the belly was most dctumefied, several unequal and pro- 
tuberant balls could be felt over the whole abdomen, 
but especially at its sides. Her stomach was good, she 
had no thirst, and her urine was in proportion to the 
quantity she drank. She was very costive, had her 
menses at irregular periods, but no cedematous swell- 
ings appeared in the feet or any where else. In this 
situation she continued from the time of her admission 
till the 21st of June, during which interval she had 
only menstruated twice. Throughout the space of time, 
the following circumstances were observed, 1. Several 
times, upon the falling of the swelling, she complained 
of a headach ; once of pains throughout all her body, 
once of a giddiness, twice of a nausea and vomiting, 
and the last time threw up green bile; and once her 
stomach swelled greatly, whilst the rest of the abdomen 
subsided. 2. During the flowing of the menses she did 
not swell, but became very big upon their stopping. 
3. Blood-letting and emetics, which were made use of 
for some accidental urgent symptoms, had no very sen- 
sible effect in making. the tympany either better or 
worse. 4, She never had passage of wind either way, 


evacuation. 7 

Some time before the last eruption of the menses, 
the purgatives were given more sparingly ;, and anti- 
hysterics of the strongest kinds, such as asafoetida, 
oleum corn. cerv. &c. mixed with soap, were given in 
large doses, accompanied with the hotter antiscorbutics 
as they are called, as horseradish and ginger-root in- 
fused in strong-ale with steel. The patient was order- 
ed to use frequent and strong frictions to all the trunk 
of her bady and extremities, and to use moderate exer- 


far as it can be done, causes giving rise to an uncom-_ 


in the Edinburgh Infirmary the 24th of March 17305. 


except a little belching some days. before the. monthly . 
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cise. Immediately before the menses began to flow, Physome- 


clysters of the same kind of medicines were injected. 
The menses were in sufficient quantity; but as soon as 
they ceased, her belly increased in its circumference 
four inches and a half, but soon subsided. She then 
complained of pains, which a gentle sweat carried off. 


Borborygmi were for the first time observed on the same - 


day, June 25th; and having taken some t7nctura sacra 
at night, she passed a small quantity of blood next day 
by stool. ‘This was the first appearance of the return 
of the hzmorrhoids, to which she had been formerly 
subjcct. 

The two following days her saponaceous, antihy- 
steric, and antiscorbutic medicines being still conti- 
nucd, she had such explosions of wind upwards and 
downwards, that none of the other patients would re- 
main in the same room, nay scarce on the same floor 
with her. Her belly became less and softer than it 
had been from the first attack of the disease; her me- 
dicines, with a dose of syrup of buckthorn at proper 
intervals, still were contmued, only the proportion of 
stecl was increased; her flatulent discharge went on 
successfully, and she gradually recovered her former 


health. 


Genus LX XIV. PHYSOMETRA, 
WINDY SWELLING of the Uterus. 


Physometra, Sawv. gen. 290. Sag. 119. 


Hysterophyse, Vog. 317. 


The treatment of this is not different from that of 
the tympany. It is however, upon the whole, a very 
rare disease ; and when it takes place, very seldom if 
ever admits of a cure. | 


Genus LX XV. ANASARCA. | 
WatTERY SWELLING over the Whole Body. 


Anasarca, Sauv. gen. 281. Lin. 215. Vog. 313. 
Sag. 108. Boerh. 1225. Hoffm. Ill. 322. Junck. 
84. Monro on the Dropsy. Millman Animad- 
versiones de hydrope 1779. 

Phlegmatia, Sawv. gen. 282. 

Angina aquosa, Boerh. 791. - 


In this disease the feet first begin to swell, espe-' 


cially in the evening, after exercise, and when the pa- 
tient has stood or sat long; this swelling rises fre- 
quently to the thighs. By lying in bed, the swelling 
becomes less, or even almost disappears. In the pro- 
gress of the disease, the’ swelling often rises to the hips, 
loins, and belly, and at last covers the whole: body. 
This diséase, besides the other symptoms afterwards 
mentioned under ASCITES, is‘attended with a remark- 
able difficulty of breathing. In the cure of this, as 
well as other species of dropsy, the general intentions 
are, first, the evacuation of the water already effused 
either by natural or artificial outlets: and, secondly, 
the prevention of fresh accumulation, which 1s. chiefly 
to be expected from supporting a due action of the ab- 
sorbents, and from keeping up a proper discharge by 
the serous excretories. 

The remedies employed with these intentions are 


much the same with what are employed against the 
more 


tra. 
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Intumes-. More important genus of ascites. Only it may be here into the acute and chronic hydrocephalus, than a8 is pya 

centie. noticed, that in-anasarca it has by many been recom- commonly done into the internal and external, Al ciyyi 

mended to scarify the feet and legs. By this means the though the latter be much slower in its progress, some-' | 

water is often discharged ; but the operator must he times subsisting even lor years, yet 1t1s equally difficult 

_ ¢autious not to make the incisions too deep ; they ought of cure with the former, and very often it proves fital 

barely to penetrate through the skin; and special care ina few days if the water be drawn off by au artificial 

amust be taken, by spirituous, fomentations and proper opening, which may be very easily performed by a mere 

digestives, to prevent a gangrenc. Dr Fothergi!l ob- puncture with a common lancet, without either pain or 

serves, that the safest and most efficacious way of mak- any immediate hazard from the operation itself, although 

ing these drains is by the instrament used for cupping, the water be lodged in the ventricles ; for these are dis- 

called a scarificator ; and he always orders it to be so tended to an enormous S1Zc, and the substance of the 

applied as to make the little wounds transversely; as brain almost totally destroyed, so that hardly any thing 

they not only discharge better, but are also longer in 18 to be ponctured but membrane. 
healing, than when made longitudinally, 


Notwithstanding every precaution, however, gan- Genus LX XVII. HYDRORACHITIS, — 
grene will often ensue; and it is upon the whole a ater i Biripa. 


much safer practice to evacuate the water by the na- 
tural outlets, the valvular lymphatic absorbents ; and 
with this intention emetics and cathartics, but particu- 
larly diuretics, are often employed with success. 


Hydrorachitis, Sawv. gen. 287. Morgagn. de sed. 
XII. 9g. et seg. 

Spinola, Lz7. 289. 

Spina bifida, Vog. 386. 


"This disease, which consists in a soft tumor on the 
lumbar vertebree, attended with a separation of the ver- 
External or Chronic HyprocEruyaLus. ' tebree themselves, though generally considered as ap- 
proaching to the nature of rachntis, is commonly referred 
to the article SuRGERY, which may be consulted with 


“~ Grxus LXXVI. HYDROCEPHALUS. 


WATER in the HEAD. 


Hydrocephalus, Savv. gen. 285. Lan. 216. Boerh. 


1217. o th le Sure 
Hydrocephalum, Vog. 384. regard to this affection. 
This differs from the hydrocephalus formerly treat- Genus LUX XVIII. IYDROTHORAX. 


ed of at some length under the title of Apoplexia Hy- 
drocephalica, chiefly in the water being collected in 
the external parts of the head, whereas the former is 
entirely within the skull. In the fifth volume of the 
Medical Observations we have an account of a very ex- 
traordinary case of this kind. The patient was a child This affection, particularly with respect to its causes, 
only of a fewdays old, and had a tumor on his head isin many circumstances similar to other kinds of 
about the size of a common tea-cup, which had the dropsy, particularly to ascites. But from the situation 
appearance of a bladder distended with water; near of the water, which is here deposited in the cavity 
the apex was a small opening, through which a bloody of the thorax, it may naturally be supposed that some 
serum was discharged. In other respects the child was peculiar symptoms will occur. Besides the common 
healthy. No application was used but a piece-of linen —symptonis of dropsy, ‘paleness ‘of the countenance, 
dipt in brandy. ‘Che tumor continued. to increase scarcity of rine, and the like, this disease is, in some 
for many months; at the end of which time the mem- instances, attended with a flnctuation of water within 
brane containing the water appeared equally thick with — the breast ; which, when it does occur, may be consi 
the other part of the sealp, except at one place about dered as a certain distinguishing mark of this affection. 
the size of a shilling, which continued thm, and at But besides this, it is also distinguished by the remark- 
times appeared as if it would burst. He remained able affections of circulation and respiration with which 
in this situation for about 17 months, when thie cir- it is attended. 
cumference of the hcad was 20 inches, the base 163, The breathing is peculiarly difficult, especially in 
the middle 182, and from the base to the apex near 83. recumbent posture; and in many instances patients 
- The water: was then drawn off, and the clild died in cannot breathe with tolerable ease, unless when sitting 
two’ days. Almost all other cases of this distemper erect, or even stooping somewhat forwards. ‘The pulse 
have: proved fatal; the sutures of the skull generally is very irregular, and has often remarkable intermissions. 
give way, and the whole external part of the head is But the disease has been theught to be principally cha- 
equally enlarged: but in the instance just now given racterized by a sudden starting from sleep, in conse- 
there was a deficiency of part of the bones. Although, quence of an almost inexpressible ‘uneasy sensation re- 
however, in some instances, where the head is thus en- ferred to the breast, and attended with strong palpita- 
larged to an enormous size, the water is exterior to tion, which may probably arise from an affection either 
the brain, and therefore entitled tothe appellation of of circulation or of respiration. hit, Sl 
hydrocephalus exterior, yet-much more frequently in __ That these symptoms are common attendants of this 
those instances where there is a manifest separation of disease, is undeniable ; and they are certainly the best 
the bones of ‘the cranium at the sutures, the water is characteristics of this affection with which we are yet 
still contained within the ventricles ; and accordingly acquainted: but it must be allowed that they are pre 
the disease may be much more properly distinguished sent in some cases where there is no water in the breast; 
a 


Drorsy of the BREAST. 


Hydrothorax, Saws gen. 150. Vog. 311. Boerh 
1219. 
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ao very slight degree. 
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and that in other instances where the disease exists, 
they are either altogether wanting, or occur only to a 
Certain diagnostics, therefore, of 
this disease still remain to be discovered. 

When hydrothorax is present, from the affection of 
the vital funetions with which it is attended, it may 
readily be concluded that it is a dangerous disease, 
and in many instances it proves fatal. The cure, as far 
as it ean be accomplished, is obtained very much on 
the same principles as in other dropsies. Here, how- 
ever, probably from the uncertainty of the diagnostics, 
the artificial abstraction of water, by paracentesis of 
the thorax, is less frequently had recourse to than in 
ascites ; though in some instances, after other means 
have failed, it has been said not only to give relief of 
symptoms highly urgent, particularly dyspnoea, but 
even to produce a complete eure. Benefit is often ob- 
tained from an artificial diseharge of water by the ap- 
plication of blisters to the breast: but in thus, as well 
as other dropsies, a diseharge is chiefly effected by the 
natural outlets, particularly from the use of eathartics 
and diureties. In this species of dropsy, more perhaps 
than in any other, recourse has been had to the use of 
the digitalis purpurea, or foxglove, so strongly reeom- 
mended asa diuretic by Dr Withering im his treatise 
respeeting the use of it. ‘There ean be no doubt that 
this article, though sometimes productive of inconveni- 
ence from the distressing sickness and severe vomiting 
which it not unfrequently excites, though used eveu but 
in small doses, often operates as a powerful diuretic, 
and produces a complete evacuation of. water, after 
other articles have failed. From the effects mentioned 
above, however, as well as from its influenee on the 
pulse, which it renders much slower, it is necessary that 
it should be employed with great eaution, and in small 
doses. A dram of the dried. leaves of the digitalis, 
macerated for four hours in half a pint of warm 
water, forms an infusion which may be given in doses 
of an ounce, and the dried powder of the leaves in 
doses of one or two grains: these doses may be gra- 
dually inereased, and repeated twice or oftener in the 
day ; but this requires to be done with great caution, 
fest severe vomiting, or other distressing symptoms, 
should take place. es 


Gexus LXXIX. ASCITES. 
Droprsy of the Abdomen. 


Ascites, Sauv. gen. 288. Lin. 214. Vor. 334. 
Sag. gen. 115. Boerh.1226. LHoffin. LU. 322. 
Junck. 84. Dr Monro on the Dropsy, 1765. 
Milman, Animadversiones de Hydrope, 1779. 


Description. This discase assumes three diflerent 
forms : 1. When the water immediately washes the in- 
testines. 2. When it is interposed between the abdo- 
minal muscles and peritoneum. Or, 3. When it is éon- 
tained in sacs and hollow vesicles: in which case it is 
called the encysted dropsy. Some physicians of great 
Feputation have asserted, that the water was often 
placed within the duplicature of the peritoneum: but 
this is alleged by Dr Milman to be a mistake, as that 
membrane is looked upon by the best anatomists to be 
single; and he thinks that the above-mentioned physi- 
“lans have been led into this error from observing the 
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water colleeted in the cellular substance of the perito- Ascites 


necum. | 
In the beginning of an aseites the patient becomes 
languid, breathless, and has an aversion to motion : 
his belly swells; and, when struck, the. sound of fluc- 
tuating water is perceptible ; there is a diffieulty of 
breathing when the belly is pressed. ‘There is an al- 
most continual thirst, which in the progress of the dis- 
ease becomes very urgent; the urine is thick, in small 
quantity, and high coloured. The pulse is small and 
frequent ; and as the belly swells, the other parts waste 
away. A fever atlast arises, which eonstantly inereas- 
ing, in the end carries off the patient. ‘These symp- 
toms are most urgent where the waters are in immediate 
eontact with the intestines; in the other kinds the rest 
of the body is less wasted ; nor is there so great thirst 
or difiiculty of breathing. . | 
Causes, &e. ‘The immediate cause of dropsy is a 
greater effusion of serum by the exhalant arteries than 
the absorbents take up. This may be occasioned either 
by too great a quantity of liquid thrown out by the 
former, or by an inability of the latter to perform their 
ofhee. This commonly happens in people whose bodies 
are of a weak and lax texture, and hence women are 
more subject to this malady than men; chlorotic girls 
especially are very apt to become dropsical. | 
Sometimes, however, this disease is oceasioned by a 
debility of the vital powers, by great evacuations of 
blood, or by acute diseases accidentally protracted 
beyond their usual period; and although this eause 
secms very diflerent from a laxity of fibres, yet the 
dropsy scems to be produced in a similar manner by 
both. For the vital powers being debilitated by ei- 
ther of these causes, naturally bring on a certain de- 
bility and laxity of the solids ; and, on the other hand, 
a debility of the solids always brings on a debility of 
the vital powers; and from this debility of the vital 
powers in both cases it happens, that those humours 
which ought to be expelled from the body are not dis- 
eharged, but accumulate by degrees in its eavities. 
There is, however, this diflerenee between the two 
kinds of dropsy arising from thesc two diflerent eauses : 
That in the one which arises from laxity, the solid parts 
are more injured than in that which arises from a debi- 
lity of the vital powers. In the former, therefore, the 
water seems to flow out from every quarter, and the 
body swellsall over. But when the disease is oceasion- 
ed by a debility of the vital powers, though the solids 
be less diseased, yet the power of the heart being much 
diminished, and the humours scarce propelled through 
the extreme vessels, the thin liquids, by which in a 
healthy state the body is daily reeruited, are carricd 


by their own weight either into the cavities or into, -... 
Hence those aqueous effusions .. . 


the cellular texture. 
which follow great evacuations of blood, or violent 
loosenesses, begin in the more depending parts}-of the 


body, gradually ascending, till they arrive at the cavity * . 


of the abdomen, or even the thorax. 
_ But another and much more sufficient cause for the 
production of dropsy: is an obstruction of the eircula- 


‘ . 


od 


tion ; and this may take place from polypi in the heart |. ., 


or large vessels, and hard,swellings in the abdomen. 
Instances have been observed of a dropsy arising from 
steatomatous tumors in the omentum, and many more 
from a scirrhous liver or spleen, and from an infarc- 
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sorbed, unless some laxity of the solids has already Ascites 
taken place. Dr Musgrave injected into the right side “--— 


tion and obstruction of the mesenteric glands, by which 


centie. means the lymph coming from the extremities 1s pre- 


wenn vented from arriving at the heart. 


Scirrhosity of the 
liver, the most common cause of ascites, probably 
operates by augmenting effusion, in consequence of its 
preventing the return of the venous blood, the greater 
part of the vems from the abdomen gomg to the forma- 
tion of the vena portatum. 

Lastly, Whatever, either within or without the ves- 
sels, contracts or shuts up their cavities, produces a 
more copious and easy transmission of the thin humours 
through the exhalant arteries, at the same time that it 
prevents their return by the absorbent veins. This 
has been established by experiment: For Lower hav- 
img perforated the right side of the thorax in a dog, 
ticd the vena cava, and sewed up the wound. ‘The ant- 
mal languished for a few hours, and then died. On 
dissection, a great quantity of serum was found in the 
abdomen, as if he had long laboured under an ascites. 
In like manner, having tied the jugular veins of another 
dog, a surprising swelling took placc in those parts 
above the ligatures, and in two days the animal died. 
On dissection, all the muscles and glands were vastly 
distended, and quite pellucid, with limpid serum. From 
these experiments, and some cases of the disease men- 
tioned by different authors, it appears, that when the 
veins are obstructed so that they cannot reccive the ar- 
terial blood, the serum is separated as by a filtrc into 
the more open cavities and laxer parts of the body, 
while the thicker part stagnates and is collected im the 
proper blood-vessels. 

The too great tenuity of the humours is very fre- 
quently accused as the cause of dropsy, and many au- 
thors have asserted that dropsy might arisemerely from 
a superabundance of water in the blood. For this, 
some experiments are quoted, from which they would 
infer, that when a great quantity of aqueous fluid is in- 
troduced into the blood, the superfluous fluid ought by 
40 means to pass through the extremities of the sangui- 
ferous arteries into the veins in the common course of 
circulation, but by being effused into the cavities should 
produce a dropsy. But this can only happen when the 
vital powers are very much diminished ; for, in anatu- 
ral state, the superfluous quantity is immediately thrown 
out by the skin or the kidneys: and agreeabic to this 
we have an experiment of Schultzius, who induced a 
dropsy in a dog by causing him drink a great quantity 
of water; but he had first bled him-almost ad deliquium, 
so that the vital powers were in a manner oppressed by 
the deluge of water. In this manner do those become 
hydropic who are seized with the disease on drinking 
jarge quantities of water either when wearicd with Ja. 
hour, or weakened by some kinds of diseases. Dr Fo- 
thergill relates an instance of ‘a person who, beimg ad- 
vised to drink plentifully of barlcy-water, in order to 
remove a fever, rashly drunk 12 pounds of that liquor 
every day for a month, and thus fell into an almost in- 
curable dropsy. But if this quantity had becn taken 
only during the prevalence of the fever, hc would in 
all probability, have suffered no inconvenience, 
be inferred from what has been 
dieta aquea used by the Ftalians. 

{t is moreover evident from experiments, that, in a 
healthy state, not only water is not deposited in the ca- 
waties, but that if it 35 Injected into them it will be ab- 


as may 
related concerning the 


of the thorax of a dog four ounces of warm water; 
whence a difliculty of breathing and weakness immedi- 
ately followed. But these symptoms contmually lessen- 
ed, and in the space ofa week the animal seemed to be 
in as good health as before. Afterwards he injected 
16 ounces of warm water into the left cavity of the tho- 
rax in the same dog; the same cflects followed, toge- 
ther with great heat, and strong pulsation of the heart ; 
but he again recovered in the space of a weck. Lastly, 
He injected 18 ounces of water into one side of the tho- 
rax, and only six into the other: the same symptoms 
followed, but vanished in a much shorter time; for 
within five days the dog was restored to perfect health. 
During this time, however, he observed that the dog 
made a greater quantity of urine than usual. 

The remote causes of dropsy are many and various. 
Whatever relaxes the solids in such a manner as to give 
an occasion of accumulation to the serous fluids, dispo- 
ses tothcdropsy. A lazy indolent life, rainy wet wea- 
ther, a swampy or low soil, and every thing which con- 
duces to vitiate the viscera, or insensibly to produce ob- 
structions in them, paves the way fora dropsy. Hence 
those are ready to fall into the disease who use hard and 
viscid aliments, such as poor people in some countries 
who use coarse brown bread, and children who are fed 
with unwholesome aliments; and the same thing hap- 
pens to those who drink immoderately of spirituous h- 
quors. 

Prognosis. When the dropsy arises from a scirrhus 
of the liver or spleen, or any of the other viseera, the 
prognosis must always be unfavourable, and also when 
it arises from disorders of the lungs. Neither is the 
case more favourable to those in whom the small vessels 
are ruptured, and pour out their liquids into the cavity 
of the abdomen. ‘Those certainly die who have polypi 
in the vessels, or tumors compressing the veins and ves- 
scls of the abdomen. A dropsy arising from obstruc- 
tions in the mesenteric glands is likewise difhcult to 
cure, whether such obstructions arise from a bad habit 
of body, or from any other cause ; if we can, however, 
by any means remove the disease of the glands, the 
dropsy soon ceases. But in those who fall mto dropsy 
without any disease preceding, it is not quite so dan- 
gerous ; and cven though a disease has preceded, if the 
paticnt’s strength be not greatly weakened, if the respi- 
ration be free, and the person be not affected with any 
particular pain, we may entertain great hopes of a cure. 
But where a great loss of blood is followed by a fever, 
and that by a dropsy, the patients almost always die, 
and that in a short time: those, however, arc very fre- 
quently cured who fall into this disease without any 


‘preceding hemorrhage. 


Cure. In the cure of this disease authors chiefly 
mention two indications: 1. To expel the effused wa- 
ter; and, 2. To prevent its being again collected. 
But before we proceed to speak of the remedies, it 1s 
necessary to take notice, that by the laws of the ami- 
mal economy, if a great evacuation of a fluid takes 
place in any part of the body, ull the other fluids in 
the body are directed towards that part, and those 
which lie, as it were, lurking in different parts will be 
immediately absorbed, and thrown out by the same 
passage. Hence the humours which in hydropic per- 
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umes: sons are extravasated into the diflerent cavities of the 
atie. body will be thrown into the intestines, and evacuated 
‘y= by purgatives; or by diureties will be thrown upon the 
kidneys, and evacuated by urine. It is, however, not 

. only necessary to excite these evacuations in order tore- 
| move this malady, but they must be assiduously promo- 
ted and kept up till the abundant humour is totally ex- 
pelled. For this reason Sydenham has advised purga- 
| tives to be administered every day, unless, either 
through the too great weakness of the body, or the vio- 
lent operation of the purgative, it shall be necessary to 
interposc a day or two now and then; because if any 
considerable intervals be allowed to take place between 

the exhibition of the purgatives, an opportunity is given 

to the waters of collecting again. In this method, how- 

ever, there is the following inconvenience, that, when 

the waters are totally evacuated, the strength is at the 

same time so much exhausted, that the distemper com- 

monly returns m a very short time. Hence our chief 

hopes of curing a dropsy consist m gently evacuating 

the waters by means of diuretics. But the eflicaey of 

these is generally very doubtful. Dr Freind has long 

ago observed, that.this part of medicine is of all others 

the most lame and imperfect; but a French physician, 

Mr Bacher, lately discovered, as he alleges, a method 

of making the diuretics much more successful. His re- 

| putation became at last so great, that the Fircnch king 
-_ thought proper to purchase his secret for a great sum of 
| money. ‘The basis of his medicine was the black hel- 
lebore root, the malignant qualities of which he pre- 
tended to correct in the following manner: A quantity 
of the dried roots of blaek hellebore were pounded, and 

then pnt into a glazed earthen vessel, and afterwards 
sprinkled with spirit of wine. They were suffered to 

stand for twelve hours, stirrmg them about twice or 
thrice during that space of time. They were then 
sprinkled agam, and at last good Rhenish wine was 
poured on til] it stood six fingers above the roots. The 
mixture was frequently agitated with a wooden spatula ; 

and as the wme was imbibed by the roots, more was 
poured on, so as to kcep it always at the samc height 
for 48 hours. ‘The whole was then put on the fire and 
| boiled for half an hour, after which the decoction was 
. violently pressed out; the same quantity of wine was 
added as at first, and the mixture boiled as before. Af- 
ter the second expression the woody residuum was thrown 

| away as useless. Both the strained liquors were then 
mixed together with two parts of boiling water to one 

of the decoction. The whole is afterwards evaporated 

in a silver vessel to the consistence of a syrup. One 

part of the extract is again mixed with two parts of 
boiling water, and the whole inspissated as before.—By 

this means, says he, the volatile nauseous acrid particles 

are separated by cvaporation, and the fixed ones remain 
eorrected and prepared for medicinal uses ; adding, to- 

wards the end, a ninth part of old brandy, and evapo- 

rating to the consistence of turpentine. Mr Bacher rca- 


sons a good deal on the way in which this process cor- 

rects the medicine; but tells us, that notwithstanding 

the improvement, his pills will not have the desired ef- 

feet unless properly made up, For forming them, they 

ught to be mixed with matters both of an inviscating 

and indurating nature; yet so prepared that it will 
} be readily soluble in the stomach, even of a person 
much debilitated. For answering these purposes, he 
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chose myrrh and carduus benedictus, and he gives the Ascites, 


following receipt for the formation of his pills :— 

‘« ‘Take of the extraet of hellebore prepared as a- 
bove directed, and of solution of myrrh, each one 
ounce; of powdered carduus benedictus, three drame 
and a seruple. Mix them together, and form into a 
mass, dividing it into pills of a grain anda half each.” 
To these pills Mr Bacher gives the name of the pilule 
tonice, from an idea, that, while they cvacuate the 
water, they at the same time act as tonics; and thus, 
from augmenting the action of the lymphaties, prevent 
the return of the diseasc. And if both these intentions 
could be effectually answered by the use of the same 
remedy, it would unquestionably be of great import- 
ance Nn practice. 

The effects of these pills were, we are told, very 
surprising. Dr Daignan relates that he gave them to 
cighteen hydropic patients at. onee; and these he divi- 
ded into three classes, according to the degree of the 
disease with which they were affected. The first class 
contained those who laboured under an anasarea follow- 
ing intermittent fevers. ‘The second class contained 


_those who had an anasarca, together with some degree 


of ascites, arising from tedious febrile disorders. All 
these were curod; but these two classes consisted of 
such eases as are most easily removed. But the third 
contained six who were seized with a most violent ana- 
sarca and ascites, after being much weakened by tedi- 
ous disorders, and of consequence in whom the disease 
was very diflicult to be cured. K.ven of these, however, 
four were cured, and the other two died. he hody 
of one of these being dissected, both sides of the cavity 
of the thorax were found to he full of a blackish-red 
water. ‘I'he lungs were unsound ; there was a poly- 
pous coneretion in the right ventricle of the heart : the 
liver and spleen were hard, and of a preternatural bulk ; 
and the elands of the mesentery were obstructed and 
infareted. In the other, the liver and pancreas were 
seirrhous, and the splecn very hard. 

The same medicmes were given by De Horne to 
eight persons, six of whom had both an anasarca and as- 
cites, but the other two only an ascites. Four of these 
recovered ; three dicd without being freed from the 
dropsy ; one in whom the dropsy was cured died ina 
short time after, having for some time beforc his death 
become speechless. 

By these patients ten of the pills were taken at once ; 
and the same dose repeated to the third time, with an 
interval of an hour betwixt each dose. At first they 
proved purgative, and then diuretic: by winch last 
evacuation they finally curcd the disease. But though 
Mr Bacher was firmly of opinion that his pills eured 
the dropsy by reason of the above-related correction, 
yet it is certain that,°in the hands of other practition- 
ers, these very pills have failed, unless they also made 
use of the same regimen recommended by that phy- 
sician; while, on the other hand, it is also certain, that 
different medicines will prove equally effieacious in drop- 
sical cases, provided this regimen is made use of. 

Fora great number of ages it has been recommend- 
ed to dropsical patients to abstain as much aS possi~ 
ble from drink, and thus to the torments of their dis- 
ease was added that of an intolerable thirst ; and how 
great this torment was, we may understand from an 
example of a friend of King Antigonus, who, having 
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by the great praises given to supertartrite of potash DY Avett 


been closely watched both by order of the physicians 
and also of the king, was so unable to bear the ragiag 
thirst occasioned by his disease, that he swallowed his 
own exercments and urine, and thus speedily put an 
end to his life. Dr Milman shows at great length the 
pernicious tendency of this practice. He maintains 
that it is quite contrary to the sentiments of Hippo- 
crates and the best ancient physicians. He asserts, that 
unless plenty of diluting drink be given, the best dia- 
retics can have no eflect. He condemns also in the 
strongest terms the practice of giving dropsical patients 
only dry, hard, and indigestible aliments. These would 
oppress the stomach even of the most healthy; and how 
much more must they do so to those who are already 
debilitated by labouring under a tedious disorder: By 
what means also are these aliments to be dissolved in 
the stomach when drink is withheld? In this disease 
the saliva is viscid, and in small quantity ; from whence 
it may be reasonably conjectured, that the rest of the 
fluids are of the same nature, and the gastrie juiecs 
likewise depraved. Thus the aliments lie long in the 
stomach ; and if the viscera were formerly free of ob- 
structions, they are now generated; the strength fails ; 
perspiration and other exeretions are obstrueted ; the 


‘viseid and pituitous humours produced by these kinds 


of food float about the preecordia, and inerease the dis- 
ease, while the surface of the body beeomes quite dry: 
Nay, so much does this kind of diet conspire with the 
disease, that 100 pounds of fluid will sometimes be 
imbibed in a few days by hydropie persons who take 
no drink. Even in health, if the body from any cause 
beeomes dry, or deprived of a eonsiderable part of its 
juiees, as by hunger, lahour, &e. it will imbibe a eon- 
siderable quantity of moisture from the air; so that we 
must impute the above-mentioned extraordinary inhala- 
tion, in part at least, to the denial of drink, and to the 
nature of the aliment given to the sick. The following 
is the aecount given by Sir Francis Milman of his prac- 
tice in the Middlesex hospital. 

Jf the patient be not very much debilitated, he is 
sometimes treated with the purging waters, and a dose 
of jalap and calomel alternately. On the intermediate 
days he gets a saline mixture, with 40 or 60 drops of 
acetum sculltticum every sixth hour ; drinking with the 
purgatives oat-gruel and some thin broths. ‘That he 
might the better ascertain what share the liquids given 
along with the medicines had in produeing a copious 
flow of urine, le sometimes gave the medicines in the 
begmning of the distemper without allowing the drink : 
but though the swellings were usually diminished a 
little by the purgatives, the urine still continued seanty, 
and the patients were greatly weakened. Fearing, 
therefore, lest, by following this course, the strength 
of the sick might be too much reduced, he then began 
his course of diuretic medicines, giving large quantities 
ef barley water with a little sal diureticus ; by whieh 
means, sometimes in the short space of 48 hours after 
the course was begun, the urine flowed out in very 
large quantity: but as saline drinks are very disagree- 
able to the taste, a drink was composed purposely for 
hydropie persons, of half an ounce of supertartrite of 


potash, dissolved in two pounds of barley-water, made 


agreeably sweet with syrup, adding one or two ounces 
of French brandy. 


To this composition Sir Francis Milman was induced | 


some physicians in hydropic cases. In the Acta Bono- 
nicnsia, 15 cases of hydropie patients are related who 
were cured only by taking half an ounce of eream of 
tartar daily. But it 1s remarkable, that by these very 
patients the cream of tartar was taken for 20, 30, nay 
40 days, often without any pereeptible effect, yet 
when dissolved in a large quantity of water; it showed 
its salutary effeets frequently within as many hours, by 
producing a plentiful flow of urine. ‘This liquor is now 
the cemmon drink of hydropic patients in the hospital 
above mentioned, of whieh they drink at pleasure along 
with their medicines. 

Among purgative medicines Sir Franeis Milman re- 
commends the radix seneke ; but says the decoetion of 
it, aceording to the Edinburgh Pharmacopeia is too 
strong, as he always found it exeite vomiting when pre- 
pared as there direeted, and thus greatly to distress the 
patients: but when only half an ounee or six drams 
of the root are used to a pound of decoction, instead 
of a whole ounee as direeted by the Edinburgh col- 
lege, he finds it an exeellent remedy ; and though it 
may sometimes induce a little vomiting, and frequently 
a nausea, yet it seldom failed to procure nine or ten 
stools a-day, and sometimes also proved dinretic. But 
we must take eare not to be too free in the use of se- 
neka, or any other purgative, if the patients be very 
weak ; and therefore, after having used purgatives for 
some time, it will be proper to depend upon diurctics 
entirely for perfecting the eure; and of the suceess of 
this method our author gives some very remarkable in- 
stanees. But he observes, that after the dropsy is re- 
moved, the patients will sometimes die without any evi- 
dent eause ; and of this it is proper that the physicians 
should be aware. It is remarkable with what ease a 
flux of urie is induced in those who have a scirrhous 
liver ; while, on the other hand, in one who had the 
mesenteric glands obstrueted, along with a scirrhosity 
of the liver and vitiated state of the lungs, the most 
powerful diureties proved ineffectual. In some cases 
Sir Franeis Milman thinks the kidneys may be so pres- 
sed with the weight of the water, as to be unable to 
perform their office. With regard, however, to diu- 
retics im general, it may be remarked, that the opera- 
tion of none of them can be certainly depended upon. 
In partieular constitutions, and at particular times, one 
will be observed to succeed, after another, though eom- 
monly mueh more powerful, has been tried in vain. 
Aceordingly various articles of this kind are often 
used in succession. Recourse is particularly often had 
to the root of taraxacum, of colehicum, and of squills; 
the latter, especially when combined with calomel, is 
often found to be a very powerful diuretic. And in- 
deed mercury in diflerent forms, probably from acting 
as a deobstruent, is often of very great use in dropsical 
complaints. Among other diureties, the lactuea viresa 
has of late been highly extolled by Dr Collins of Vien- 
na, and the nicotiana tabaecum by Dr Fowler of York: 
but neither has been extensively introduced into prac- 
tice, although we have known some instances in which 
the latter, in particular, has been used ‘with great ad- 
vantage. 

The water having been drawn off, we are to put the 
patient on a course of strengtheners ; such as einehona, 
with some of the warm aromatics, and a due ie eee 
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+ Hydrometra, Sauv. gen. 289. Sag. 116. 
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enjoined; and it may be observed, that the use of tonic 
medicines is by no means to be delayed till a complete 
evacuation of the water can be obtained. On the con- 
trary, by alternating, and even combining the use of 
evacuants and torlics, the influence of both is often very 
much promoted. . - | 

When the patient’ can by no other means be reliev- 
ed, the operation of ‘paracentesis must be had reeourse 
to, whieh is deseribed under’the article SURGERY. 


Gexus LX XX. HYDROMETRA. 
Drops of the Uterus. 
Boerh. 


Genus LX XXT. HYDROCELE., 
.Dropsy of the Scrotum. 
Fog. 388. 


Oscheocele, Sawv. gen. qt. 
Oscheophyma, Sag. 44: 
~ Hydrops scroti, Vog. 389. 
_ Hydrops testium, Boerh. 122%. 


_ For the treatment of these two diseases, we may re- 
fer the reader to what has already been said of other 
species of dropsy, partieularly Aseites. But both are 
chiefly to be combated by chirurgical operation, cspe- 
cially the latter, in whieh it seldom fails to produce a 
eomplete eure. 


Genus LXAXXI, PHYSCONIA. 
SWELLING of the Belly. 


 Physconia, Sawv. gen. 283. Vog. 325. Sag. gen. 


110. 
_Hyposarea, Lin. 218. 


This disease may arise from a variety of causes, as 
froma swelling of the liver, spleen, kidneys, uterus, 
omentum, ovarium, mesentery, intestines, &e. and 
sometimes it arises merely from fat. In the former 
cases, as the viscera are generally seirrhous and indur- 
ated, the distemper is for the most part ineurable; 
neither is the prospect much better where the disease is 
occasioned by a great quantity of fat. 


Genus LX XXIII. RACHITIS. 
The RicKeETs. 


Rachitis, Sawv. gen. 294. Lin. 212. Vog. 312. 
Sug. gen. 120. Boerh. 1480. Hoffm. UI. 48%. 
Zeviant della Rachitide. Gisson de Raehitide. 


_ Description. This is one of the diseases peculiar to 
mfaney, It seldom attacks children till they are nine 
months, nor after they are two years old; but it fre- 
quently happens in the intermediate spaee between 
these two periods. The disease shows itself by a flac- 
cid tumor of the head and faec, a loose flabby skin, 
a swelling of the abdomen, and falling away of the 
other parts, especially of the muscles. There are 
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protuberanecs of the epiphyses of the joints; the jugu- Rachitis. 


Jar veins swell, while the rest decrease ; and the legs 
grow erooked. If the ehild has begun to walk before 
he be seized with this disease, there is a slowness, de- 
bility, and tottering in his motion, whieh soen brings 
on a constant desire of sitting, and afterwards of lying 
down ; insomuch that nothing at last is moveable but 
the neck and head. As they grow older, the head is 
greatly enlarged, with ample sutures; the thorax is 
compressed on the sides, and the sternum rises up 
sharp, while the extremities of the ribs are knotty. 
The abdomen is protuberant, and the teeth black and 
carious. In sueh patients as have died of this disease, 
all the solids appear soft and flaceid, and the fluids dis- 
solved and mucous. 

Causes. The rickets may proceed from serophulous 
or venereal taints in the parents, and may be inereased 
by those of the nurse. [t is likewise promoted by feed- 
ing the ehild with aqueous and mueous substanees, erude 
summer fruits, fish, unleavened farinaceous aliment; and 
too great a quantity of sweet things.—Sometimes it fol- 
lows intermittent fevers and ehronie disorders; and in 
short, is caused by any thing which tends to debilitate 
the body, and induce a viseid and unhealthy state of 
the juices. 

Prognosis. The riekets do net usually prove fatal by 
themselves, but if not cured in time, they make the 
person throughout life deformed in various ways; and 
often produee: very pernieious disorders, sueh as carious 
bones in different parts of the body. 

Cure. ‘This is to be effeeted by mild eatharties, al- 
tcratives, and tonies, sueh as are used in other diseases 
attended with a debility of the system and a vitiated 
state of the blood and juiees. In the Western islands 
of Seotland, the medicine used for the cure of the 
riekets is an oil extraeted from the liver of the skate- 
fish. ‘The method of application is as follows: First, 
the wrists and ankles are rubbed with the oil in the 
evening: this immediately raises a fever of several 
hours duration. When the fever from the first rub- 
bing subsides, the same parts are rubbed again the 
night following; and repeatedly as long as the rub- 
bing of these parts continucs to exeite the fevcr.— 
When no fever ean be excited by rubbing the wrists 
and ankles alone, they arc rubbed again along with 
the knees and elbows. This inereased unction brings 
on the fever.again; and is practised as before, till it no 
longer has that effeet. Then the vertebra and sides 


arc rubbed, along with the former parts ; and this une- 


tion, whieh again brings on the fever, is repeated as 
the former. When no fever ean be any longer exeited 
by this unetian, a flannel shirt dipped in the oil is put 
upon the body of the patient: this brings on a more 
violent and sensible fever than any of the former unc- 
tions ; and is continued till the eurc be completed, 
whieh it eommonly is in a short time. 

A German physieian, Dr Strack, las latcly pub- 
lished a paper, in which he reeommends the filings 
of iron as a certain remedy in the rickets. This dis- 
case, he observes, in general begins with children 
when they are about 16 months old. It is seldom ob- 
served with children before they be one year old, and 
seldom attaeks them after they pass two; and it is 
very generally worse where it begins early than where 


it begins late. 
For 
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For effecting a cure, it is, he affirms, a matter of 
the utmost consequence to be able to distinguish, very 
early, whether a child will: be afflicted with rickets or 
not. And this, he assures us, may be determined by 
the following symptoms: Paleness and swelling of the 
countenance; and in that part of the cheeks whucn 
should naturally be red, a yellow colour approaehing 
to that of sulphur. When that is the case, he direets 
that a medicine should be immediately had recourse to 
which will retard the further progress of the disease, 
and remove what has already taken place. For this 
purposc, he advises tliat five grains of the filings of iron, 
and as much rhubarb, should be rubbed up with ten 

ains of sngar, and given for a dose every morning 
attic, and every evening an hour before supper. But 
if consideralsle looseness should be produced, it will be 
‘neeessary, at first, to persist in the use of one dose only 
every day.. 

After a month’s continuatice in this eourse, accord- 
ing to Dr Strack, there in general ensues a keen appe- 
tite for food, quick digestion, and a copious flow of 
urine; by means of which the fuluess of the face and 
yellowness of the complexion are by degrecs removed, 
while the natural colour of the countenance and firmness 
of the body in general are gradually restored. ‘This 
praetice, he assures us, has never failed of sueeess in any 
one instance ; not even in those children born of parents 
greatly afflieted with the riekets. 

In addition to the use of chalybeates, great benefit is 
often also obtained in this disease from the use of the 
cold bath; whieh under prudent administration, is pcr- 
haps one of the most effeetual remedies for this eomplaint 
with which we are yet acquainted. 

Mr Bonhome of Paris, in a late treatise on the sub- 
ject of rachitis, has endeavoured to prove, that the dis- 
ease arises from a peculiar acid, and in the eure he par- 
ticularly reeommends phosphate of soda, phosphate and 
muriate of hme; but above all other articles alkaline 


lotions. Thre efficacy of these remedies, however, is 


not yet confirmed by experience. And we may eon- 
clude with observing, that both in the prevention and 
cure nothing has been found so suceessful as eold ba- 
thing. | 

When the bones of rickety children begin to bend, 
they may sometimes be restored to their natural shape 


by compresses, bolsters, and proper supports. See the 
article SURGERY. 


Orpver IIL IMPETIGINES. 


hapetigines, Sawv. Class X. Ord. V. Sag. Class 
IIL. Ord. V. 


Grxus LXXXIV. , SCROPHULA., 
Kane’s Evir. 
Serophula, Savy. gen. 285. Vog. 394. 


Sag. 121. 
Struma, Lin. 284. : 


Description. This disease shows itself by hard, scit- 
rhous, and often indolent tumors, which arise by degrees 
in the glands of the neck, under the ehin, armpits, and 
different parts of the body, but most eommonly in the 
neck, and behind the ears. In process of time, tlie 


cellular substance, ligaments of the joints, and even the - 


4 


bones themselves, are afiected. In scrophula the swel- 
lings are much more moveable than those of the scir- 
rhous kind; they are generally softer, and seldom at- 
tended with mueh pain; they are tedious in coming to 
suppuration; arc very apt to disappear suddenly, and 
again to rise in some other part of the body. We may 
likewise mention as eharacteristie eircumstances of this 
disease, a remarkable softness of the skin, a kind of ful. 
ness of the faee, generally with large eyes, and a very 
delieate complexion. 

Causes. A variety of eauses have been mentioned 
as tending to produce serophula, viz. a erude indigest: 
ible food, bad water; living in damp, low situations ; 
its being an hereditary disease, and in some countries 
endemic, &e. But whatever may in different circum. 
stanees be the exciting or predisposing causes of the 
scrophula, the disease itself either depends upon, or is 
at least much connected with, a debility of the consti- 
tution in general, and probably of the lymphatic sys- 
tem in particular, the eomplaint altvays showing itself 
by some affections of the latter. And that debility 
has at least a considerable influcnce in its produetion is 
probable, not only from the manifest nature of some 
of the eauses said to be produetive of serophula, but 
likewise from sueh remedies as are found most service- 
able in the eure, which are all of a tonic invigorating 
nature. 

Prognosis. The serophula is a distemper whieh often 
eludes the most powerful medieines, and therefore phy- 
sicians eannot with any certainty promise a eure. Itis 
seldom, however, that it. proves mortal in a short tine, 
unless it. attaeks the internal parts, such as the lungs, 
where it frequently produces tubereles that bring om a 
fatal eonsumption. When it attaeks the joints, it fre- 
quently produces ulcers, which eontinue for a long 
time, and gradually waste the patient ; while in the 
mean time the bones beeome foul and corroded, and 
death ensues after a long seene of misery. The prog- 
nosis in this respect must be regulated entirely by the 
nature of the symptoms. 

Cure. It was long supposed that scrophula depended 
upon an aeid aerimony of the fluids; and this, it is 
probahle, gave rise to the use of burnt sponge, differ- 
ent kinds of soap, and other alkaline substances, as 
the hest remedies for acidity. But although a sour- 


ness of the stomaeh and prime vie does no doubt fre- 


quently oceur in these eomplaints, yet this symptom 
seems to be entircly the eonsequenee of that general re- 
laxation which in scrophula so universally prevails, and 
whieh does not render it in the least necessary to suppose 
a general aceseency of the fluids to take place ; as the 
one very frequently, it is well knewn, even in other 
eomplaints, occurs without the least suspicion of any 
acid aerimony existing in the other. ‘This is also ren- 
dered very probable from the indolent nature of scro- 
phulous tumors, whieh have been known to subsist for 
years without giving any uneasiness; which could not 
have been the case, if an aeid, or any other aerimony, 
had prevailed in them. 

_In the treatment of serophula, different morhid con- 
ditions, existing in different parts, require, according to 
circumstanees, various means of cure : but, upon the 
whole, the remedies directed may be eonsidered as used 
with a view either to the tumors, to the ulcerations, or 
to the general state of the system. 
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peti- Gentle mercurials are somctimes of use as resolvents 


, in scrophulous swellings; but nothing has such consi- 
— derable influence as a frequent and copious use of cin- 
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mi removing scrophulous disorders. He mentions the Scrophula. 
case of a gentlewoman, about 28 years of age, afflict- ———— 
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chona. Cold bathing too, cspecially in the sea, toge- 
ther with frequent moderate exercise, is often of singu- 
Jar service here; as is likewise change of air, espe- 
cially to a warm climate. 

In the scrophulous inflammation of the eyes, or oph- 
thalmia strumosa, the cuxchona has also been given with 
extraordinary advantage: and we meet with an instance 
of its having cured the gutta rosacea in the face; a 
complaint which it is often difficult to remove, and 
which is extremely disagreeable to the fair sex. 

From the various cases rclated of tumefied glands, 
jt appears, that when the habit is relaxed and the cir- 
culation weak, either from constitution or accident, cin- 
chona isa most efficacious medicine, and that it acts as 
a resolvent and discutient. It will not, however, suc- 
ceed in all cases; but there are few m which a trial 
ean be attended with much detriment. Dr Fothergill 
observes, that he has never known it avail much where 
the bones were affected, nor where the scrophulous tu- 
mor was so situated as to be accompanied with much 
pain, as in the joints, or under the membranous cover- 
ings of the muscles ; for when the disease attacks those 
parts, the periosteum seldom cscapes without some in- 
jury, by which the bone will of course be likewise af- 
fected. Here cinchona is of no effect : instead of les- 
sening, it rather imcreases the fever that accompanies 
those circumstances: and, if it do not really aggravate 
the complaint, it scems at least to accelerate the pro- 
gress of the disease. 

Various are the modes in which cinchona is admini- 
stered: Dr Fothergill makes use of a decoction, with 
the addition of some aromatic ingredients and a small 
quantity of liquorice-root, as a form in which a sufheient 
quantity may be given without exciting disgust. But 
where it is easily retaived in the ‘stomach in substance, 
perhaps the best form of exhibiting it is that af powder 5 
and in this state it is often advantageously conjoined 
‘with powder of cicuta, an article possessing very »-eat 
deobstruent powers. 

The powder, however, soon becomes disagrecable to 
very young patients; and the extract seems not so 
much to be depended upon as may have been imagined. 
In making the extract, it is exposed to so much beat, 
as must have some effcct upon its virtues, perhaps to 
their detriment. Inadministcring it, likewise, if great 
care be not taken to mix it intimately with a proper 
vehicle, or some very soluble substance, in weak bowels 
it very often purges, and thereby not only disappoits 
the physician, but injures the patient. A small quan- 
tity of the cortew Winteranus added gives the medicine 
a crateful warmth; and a little liquorice, a few rai- 
sins, gum arabic or the like, added to the decoction 
hefore it be taken from the fre, by making the liquor 
viscid enables it to suspend more of the fine particles 
of the bark ; by which proccss the medicine is not only 
improved in efficacy, but at the same time rendered 
less disagreeable. 

In indolent swellings of the glands from viscid hu- 
mours, sea-water has been strongly recommended by 
Dr Russell. 

Dr Fothergill also acquaints us, that the cicuta even 
by itself is not without a considerable share of efficacy 


ed from her: infaney with scrophulous complaints, se- 
vere oplithalmies, glandular swellings, &c. cured by the 
extractum cicute takeu constantly for the space of a 
year. He observes, however, that when given to chil- 
dren, even in very small doses, it is apt to produce spas- 
modic affections ; for which reason he rarely exhibits 
it to them when very young, or even to adults of very 
irritable habits. | 

Dr Fothergill gives several other instances of the 
success of cicuta in scrophulous cases, and even in one 
which seemed to be not far removed from a confirmed 
phthisis; but owns that it seldom bad such good effects 
afterwards: yet he is of opinion, that where there are 
symptoms of tubercles forming, a strumous habit, and 
a tendency to phthisis, the cicuta will often be ser- 
viceable. It is anodyne, corrects acrimony, and pro- 
motes the formation of good matter. ‘With regard to 
the quality of the medicine, he observes, that the ex- 
traet prepared from hemlock before the plant arrives 
at maturity, is much inferior to that which is made 
when the hemlock has acquired its full vigour, and is 
vather on the verge of decline: just when the flowers 
fade, the rudiments of the seeds become observabic, 
and the habit of the plant inclines to yellow; this, 
he thinks, is the proper time to collect the hemlock. 
It has then had the full benefit of the summer heat ; 
and the plants that grow in cxposed places will gene- 
rally be found more active than those that grow in 
the shade. ‘The less heat it undergoes during the pre- 
paration, the better. ‘Cherefore, if a considerable quan- 
tity of the dry powder of the plant gathered at a 
proper season be added, less boiling will be necessary, 
and the medicine will be the more efficacious. But 
let the extract be prepared in what manner soever it 
may, provided it be made from the genuine plant, 
at a proper season, and be not destroyed by boiling, 
the chief difference observable in using it is, that a 
larger quantity of one kind is required to produce a 
certain cflect than of another. ‘Twenty grains of 
one sort of extract have been found equal in point 
of eflicacy to thirty, nay near forty, of another; yet 
both of them made from the genuine plant, and most 
probably prepared with cqnal fidelity. To prevent 
the inconveniences arising from this uncertainty, it 


seems always expedient to begin with small doses, and 


proceed step by step till the extract produces certain 
effects, which seldom fail te arise from a full dose. 
These effects are different in diflerent constitutions. 
But, for the most part, a giddiness affecting the head, 


and motions of the eyes, as if something pushcd them 


outwards, are first felt ; aslight sickness, and trembling 
agitation of the body; a laxative stool or two. One or 
all of these symptoms are the marks of a full dose, let 
the quantity in weight be what it will. Here we must 
stop till none of these effects be felt; and in three or 
four days advance a few grains more. For it has been 
supposed by most of those who have used this medicine 
to any good purpose, that the cicuta seldom procures 
any benefit, though given for a long time, unless in as 
large a dose as the patient can bear without suffering 
any of the inconveniences above mentioned. T here 
is however reason to believe, that its effects, as a discu- 
are in no degree dependent on its narcotic powers : 


and 


tient, 
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Impeti- and we are inclined to think, that recourse is often had 


gines. 
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to larger doses than are necessary ; or at least that the 
same benefit might be derived from smaller ones con- 
tinucd for an equal length of time. 

Patients commonly bear a greater quantity of the ex- 
tract at night than at noon, and at noon than in the 
morning. ‘Two drams may be divided into thirty pills. 
Adults begin with two in the morning, two at noon, and 
three or fonr at night, with directions to increase 
each dose, hy the addition of a pill to each, as they 
can bear it. 

But, after all, the best form under which the cicuta 
can, we think, be exhibited, is that of powder from 
the leaves. 
made into pills, may be given at first to the extent of 
four or five grains, and the dose gradnally rising till it 
amount to 15 or 20 grains twice or thrice a-day. Given 
to this extent, particularly when conjoined with’ cin- 
ehona, it has often been found of great service in scro- 
phulous cases. At the same time it must be allowed, 
that such patients, after resisting every mode of cure, 
will have in some instancés a spontaneous recovery in 
the progress of life, probably from the system acquir- 
ing additional vigour. - ! . 

Different mineral waters, particularly the sulphure- 
ous ones, as those of Harrowgate, Moffat, and Gills- 
land, have been much recommended in scrophula, and 
sometimes productive of benefit. Recourse has some- 
times also been had with advantage to zinc, iron, and 
barytes, particularly muriate of barytes. But as well 
as in rachitis, no remedy has been found more effica- 
cious in scrophula than cold bathing, especially sea- 


bathing.. 3 
Genus LXXXV. SIPHYLIS. 


Lurs Venerza, or French Pox. 
Lin. 6. 


Siphylis, Savv. gen. 3086. Vog. 319. 
as. 120. 
Lites vencrea, Boerh. 1440. Hoff. 111.413. Junck. 


96. Astruc de Lue Venerea. 


Dr Astrue, who writes a very aecurate. history of 
the lues venerea, is fully convinced that it-is a new 
disease, which never appeared in Europe till some time 
between the years 1494 and 1496, having been im- 
ported from Ameriea by the companions of Christo- 
pher Columbus ; thongh this opinion is not without 
its opponents. - Dr Sanches in particular has’ contend. 


ed with-mueh learning and ability, that it: appeared in| 


Europe at an earlier period: But it is at least certain 
that it was altogether unknown to the medical prae- 
titioners of Greece and Rome, and that it- was a very 
common disease in: America when the Europeans first 
visited that country. But at whatever period it may 
have been introduced into Europe, or from whatever 
source it may have been obtained, there can be no doubt 
that, as well as smallpox or measles, siphylis depends 
on a peculiar specific contagion ; ona matter szzz generis, 
which is alone capable of indncing this discase, 

The venereal infection, however, cannot, like the 
contagious miasmata of the smallpox and some other 
aliseases, be carried through the air, and thus spread 
from place to place: for unless it is transmitted from 
the parents to the children, there is no other way of 

I 


This, either under the form of powder or” 


contracting the disease but from actual contact with 
the infectious matter. ‘Thus, when. a nurse happens 


to labour under the disease, the infant that she suckles 


will receive the infection; as, on the other hand, when 
the child is infected, the nurse is liable to receive it ; 
and there have even been instances known of lying-in 
women being infected very vielently, from having em. 
ployed a person to draw their breasts who happened to 
have venercal ulcers in the throat. It may be eaught 
by touehing venereal sores, if the cuticle be abraded 
or torn: and im this way accoucheurs and midwives 
have sometimes heen infected severely. Dy Macbride 
says, the most inveterate pox he ever saw was caught 


by a midwife, who happened to have a :whitlow on— 
one of her fingers when she delivered a woman ill of 


the lues venerea. | 
But by far the most ready way of eontraeting this 
disease is by coition, the genital parts being much more 


bibulous than the rest of the body. When the disorder | 


is communicated, the places where the morbific matter 
enters are gencrally those where it first makes its ap- 


‘pearance 5 and as coition is the most usual way of cons 


tracting it, so the first symptoms commonly appear on 
or near the pudenda, - | 

The paticnt’s own aecount will, for the most 
help us to distinguish the disease: but there are some- 
times cases wherein we-cannot avail ourselves of this 


information, and where, instead of confessing, the par- 
‘ties shall conceal all cireumstances; while, on the 
‘other hand, there are. now and then people to be met 
‘with, who persuade themselves-that symptoms are ve- 


nereal, which in reality are owing to some other cause: 
and therefore it is of the utmost importance to inform 


ourselves thoroughly of the nature of those symptoms 


and appearances whieh may be considered as pathogno- 
mic signs of lues venerea. 

In the first place, when we find 
toms, sneh as ehancres, buboes, phymosis, and the like, 


do not give way to the usual methods; or when these 
complaints, after having been cured, break out again 


wittout a fresh infeetion ; we may justly suspeet that 
the virus has. entered the whole mass of fluids: but # 


at the same time ulcers break out ‘in the throat, and 


the face is deformed by eallous tubercles, covered with 
a brown or yellow scab, we may be assured that the 


case 18 now become a confirmed lues, which will require 


a mercurial course. 3 : 
‘ When eruptions of the furfuraceous and superfeial 
kind are venereal, they are not attended with itching 5 


‘and the scale being picked off, the skin appears of a 
reddish brown, or rather copper colour, underneath ; 


whereas leprous eruptions are itchy, throw off a greater 
quantity of scales, and rise in greater blotches, -espe- 
cially about the joints of the knees and elbows. Vene- 
real tuhercles or pustules are easily distinguished from 


carbuncles of the face, by not occupying the cheeks or 
the nose, nor as having a purnlent apex, but are cover. 


ed at top, either with a dry branny seurf like the su- 
perficial eruptions just now mentioned, or else with # 
hard dry scab of a tawney yellow hue ; they partieular- 


‘ly break out among the hair or near to it, on the fore- 


head or on the temples, . 
Venereal ulccrs afleeting the mouth are distinguish- 
able from those whieh are scorbutic, in the fellowing 
manner: I. Vencreal ulcers first affect the tonsils, fau- 
ces 


part, 


that the local symp> 


Siphy! 
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ii- ces and uvula; then the guins, but these very rarely : 
nes. ‘on the contrary, seorbutic ulcers affect the gums first 
v= ofall; then the fauees, tonsils, and uvula. 2. Vene- 
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equivoeal, and which, unless we can fairly trace them Siphylis. 
baek to some that are more eertain, eannot be held as ——v— 
signs of the venereal disease: Sueh are, 1. Obstinate | 


real ulcers frequently spread to the nose; seorbutic 
ones almost never. 3. Venereal ulcers are callous in 
the edges; scorbutic ones are not so. 4. Vencreal 
ulcers are eireumscribed, and, for the most part, are 
eircular, at least they are confined to certain places ; 
scorbutie ones are of a more regular form, spread 
wider, and frequently affect the whole mouth. 5. Ve- 
nereal ulcers are for the most part hollow, and general- 
ly covered at bottom with a white or yellow slough ; 
but scorbutie ones are more apt to grow up into loose 
fun. 6. Venereal uleers are red in their eireumfe- 
rence, but scorbutie ones are always livid. 4. Vene- 
real ulcers frequently rot the subjacent bones, the scor- 
butic ones seldom or never. 8, And lastly, Venereal 
ulcers are generally combined with other symptoms 
whieh are known to be venereal; seorbutic ones with 
the distinguishing signs of the seurvy, such as difficult 
breathing, listlessness, swelling of the legs, rotten gums, 
&e. . 

Another strong sign of the eonfirmed lues is often af- 
forded from certain deep-seated noeturnal pains, parti- 
ularly of the shins, arms, and head. As for any su- 
perficial wandering pains that have no fixed seat, and 
whieh affeet the membranes of the muscles, and liga- 
ments of the joints, they, for the most part, will be 
found to belong to the gont or rhenmatism, and ean 
never be considered as venereal, unless aeeompanied 
with some other evident signs; but with regard to the 
pains that are deeply-seated, and always fixed to the 
same place, and which affect the middle and more solid 
part of the ulna, tibia, and bones of the cranium, 
and rage chiefly and with greatest violence in the fore- 
part of the night, so that the patient ean get no rest 
till morning approaches, these may serve to eonvinec 
us that the disease has spread itself throughout the 
whole habit, whether they be accompanied with other 
symptoms of the lues or not. Gwmmata in the fleshy 
parts, 2odes in the periosteum, gang/ia upon the ten- 
dons, top/z upon the ligaments, ezostoscs upon the 
bones, and ficz at the verge of the anus, are all of thenr 
signs of the confirmed lues: these are hard indolent 
swellings ; but as they sometimes arise independently 
of any venereal infection, and perhaps may proceed 
from a scrophulous taimt, unless they be aeeompanied 
or have been preceeded by some of the more certain 
and evident symptoms of the lues, we must be cautious 
about pronouneing them venereal. When these swell- 
Ings are not owing to the siphylitie viras, they are 
very seldom painful, or tend to inflame and suppurate, 
Whereas those that are venereal usually do, and if they 
hie upon a bone generally bring on a earies. | 

These carious ulcers are most commonly met with 
upon the ulna, tibia, and bones of the eranium; and 
when aecompanicd with nocturnal pains, we ean never 


hesitate about declaring their genuine nature. Frequent 


ahortions, er the exclusion of seabby, ulcerated, half- 
rotten, and dead foetuses, happening without any mani- 
fest eause to disturb the foetus before its time, or to de- 
stroy it in the womh, may be reckoned as a sign that 
at least one of the parents is infeeted. 

These then are the prineipal and most evident signs 
of the confirmed lues. ‘There are others which are more 
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inflammations of the eyes, frequently returning, with 
great heat, itching, and uleeration of the eyelids. 
2. A singing and hissing noise in the ears, with uleers 
or caries in the bones of the meatus auditorius. 3. Ob- 
stinate headachs. 4. Obstinate entaneous eruptions, 
of the itchy or leprous appearance, not yielding to the 
milder methods of treatment. 5. Swellings of the 
bones; and, 6. Wandering and obstinate pains. Noue 
of these symptonis, however, can be known to be vene- 
real, exeept they happen to eoincide with some one or 
other of the more certain signs. 

It may, perhaps, be considered as a singnlarity in 
this disease, that the diagnosis is often more diffieult 
in the advaneed than in the carly periods of the affec- 
tion. That is, with those who have been certainly 
subjected to siphylis, it is often very difficult to say 
whether certain symptoms, remaining after the ordi- 
nary modes of cure have been employed, be Ssiphylitic 
or not. Very frequently, as appears from the segue}, 
noeturnal pains, ulcerations, and the like, remaining 


after a long eonrse of mereury has been employed, are 


in no degree of a venereal nature, but are in reality to 
be considered as consequenees rather of the remedy 


than the disease ; and are aceordingly best removed - 


by nourishing diet, gentle exereise, and tonies. But as 
long as any symptoms of any kind remain, it is often 
impossible to convince some patients that they are cured; 
and it.is often impossible for a physician with eertainty 
to affirm that the disease is altogether overcome. 

Upon the whole, we are first to distinguish and con- 
sider the several symptoms apart; and then, by eom- 
paring them with eacli other, a elear judgment may be 
formed upon the general review. 

Prognosis. Being thoroughly eoivineed that the ease 
is venereal, we are to eonsider, first of all, whether it 
be of a longer or shorter date ; for the more recent it 
is, it will, ceteris paribus, be less difficult to remove. 
But there are other eireumstanees which will assist us 
in forming a prognostic as to the event. As, 

t. The age of the patient. This disorder is more 
dangerous to infants and old people, than to sueh as 
are in the flower and vigour of life, in whom some 
part of the virus may be expelled by exereise, or may 
be subdued in some degree by the strength of the con- 
stitution. | | 

2. The sex. Though women are for the most part 
weaker than mén, and therefore should seem less able 
to resist the force of any disease, yet experience shows 
that this is easier borne by them than by men ; per- 
haps owing to the menstrual and other uterine dis- 
charges, by which a good portion of the virus may be 
carried off immediately from the parts where it was 
first applied; for it is observable, that whenever these 
discharges are obstrueted, or cease by the ordinary 
course of nature, all the symptoms of this disease grow 
worse. 
3. The habit of body. Persons who have aerid 
juices will be liable to suffer more from the venereal 
poison than such as have their blood in a milder state ; 
hence, when people of a seorbutic or scrophulous ha- 
bit eontract venereal disorders, the symptoms are al- 


ways remarkably violent, and diffieult to cure. And 
3H for 
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Impeti- for the samc reasons, the confirmed lues 1s much more 


eines. 


to be dreaded in a person already inclined to an asthma, 
phihisis, dropsy, gout, or any other clironic distem- 
per, than in one of a sound and healthy constitution. 
For as the original discase 1s increased by the acccs- 
sion of the venereal poison, so the lues is aggravated 
by being joined to an old disorder. ‘The more nume- 
rous the symptoms, and tlie more they affect the boncs, 
the morc difficult the cure. Of all combinations the 
union of siphylis with scrophula 1s perhaps the most 
difficult to overcome: but if the acrimony should seize 
on the nobler internal parts, such as the brain, the lungs 
or the liver, then the disease becomes incurable, and the 
patient will either go off suddenly in an apoplectic ft, 
or sink under a consumption. , 
Cure. Vicwing this disease as depending on a pe- 
culiar contagious matter introduccd into tlie system, 
and multiplied there, it is possible to conccive that a 
cure may be obtained on one of three principles ; e1- 
ther by the evacuation of the matter from the system, 
by the destruction of its activity, or by counteracting 
its influence in the system. It is not impossible that 
articles exist in nature capable of removing this com- 
plaint on each of thesc grounds: but we may ven- 
turc at Jeast to assert, that few such are yet. discover- 
ed. Notwithstanding numbers of pretended. infalli- 
hle remedies for siphylis, mercury is perhaps the only 
article on which dependence is placed among European 
practitioners; and with regard to its mode of opera- 
tion, all the three diflerent opinions pointed out have 
been adopted and supported by different thcorists.-— 
But although many ingenious arguments have been 


employed in support of cach, we are, upon the whole, 


inclined to think it more probable that mercury operates 
by destroying the activity of the venereal virus, than 
that it has effect cither by evacuating it, or by ex- 
citing a state of action by which its influence is coun- 
teracted. Some practitioners have affirmed, that the 


disease may be totally extirpated without the use of. 


mercury ; but, exccpting in slight cascs, it appears from 
the most accurate observations, that this grand speci- 
fic 1s indispensible ; whether it be introduced through 
the pores of the skin, in the form of ointments, plas- 
ters, washes, &c.; or given hy. the mouth, disguised 
in the different shapes of pills, troches, powders, or- so- 
lutions. 

Formerly it was held as a rule, that a salivation 
ought to be raised, and a great discharge excited. But 
this is now found to be unnecessary: for as mercury 
probably acts by some specifie power in subduing and 
correcting the venereal virus, all that is required is to 
throw in a sufficient quantity of the medicine for this 
purpose: and if it can be diverted from the salivary 
glands so much the better, since the inconveniences 
attending a spitting are such as we should always wish 
to avoid. 

Mercury, when combined with any: salime substance, 
has its activity prodigiousty increased ; hence the great 
variety of chemical preparations which have been con- 
trived to unite it with different acids, 

_ Corrosive sublimate, or the murias hydrargyri corro- 
Sivus, is one of the most aetive of all the mereurial pre- 
parations, insomuch-as to become a poison even in very 
small doses. It therefore cannot safely be given in sub- 
stance ; but must be dissolved.in order to render it ca- 


pable of a more minute division. — 
looking into Wiseman, that this is an old medicine, 
though seldom given by regular practitioners. How it. 
came to be introduced into so remote a part of the world 
as Siberia, is not easily found out ; but Dr Clerc, a» 
thor of the LH¢stozre Naturelle del? Homme Malade, 25- 
sures us, that the sublimate solution has been in use 
there time out of mind. 

It appears to have becn totally forgotten in other 
places, until of late years, when Baron Van Swieten 
brought it into vogue ; so that at one period, if we may 
credit Dr Locker, they used no other mercurial prepa- 
ration at Vienna. ‘The number of patients cured by 
this remedy alone in the hospital of St Mark, which is 
under the care of this gentleman, from 1754 to 1761 
inclusive, being 4880. 

The method of preparing the. solution is, to dissolve 
as much sublimate in any kind of ardent spirit (at Vien- 
na they use only corn brandy) as will give half a grain 
to an ounce of solution. The dose to a grown per- 
son is one spoonful mixed with a pint of any light pti- 
san or barley water, and this is to be taken morning 
and evening: the patients should keep principally ina 
warm chamber, and lie in bed to sweat after taking the 
medicine; their diet should be light 5 and they ought 
to drink plentifully throughout the day, of whey, pti- 
san, or barley water. If the solution does not keep 
the belly: opcn, a mild purge must be given from time 
to time; for Locker. observes, that those whom it 
purges two or three times .a-day, gct.well sooner than 
those whom it does not purge: he also says, that it 
very seldom affects the mouth, but. that it promotes 
the urmary and cutancous discharges. ‘This course is 
not only to be continued till all the symptoms dis- 
appear, but for some weeks longcr. The shortest time 
im which Locker uscd to let the patients out was six 
weeks; and they were continued on a course of decoc- 
tion of the woods for some weeks after they left off the 
solution. 

This method has been introduced both in Britain 

and Leland, though by no means to the exclusion of 
others; but it appears, that the solution does not turn 
out so infallible a remedy, cither in these kingdoms, or 
in V’rance, as they say it has done in Germany. It was 
seldom if ever found to perform a radical cure, and the 
frequent use of it proved in many cascs highly prejudi- 
cial, It has therefore been succeeded in practice, even 
at Vienna, by mercury exhibited in other forms; and, 
among these, by a remedy first recommended by Dr 
Plenck, and since improved by Dr Saunders; con- 
sisting of mercury united with mucilage of gum arabic, 
which is said to render its. exhibition perfectly mild 
and safe., Vor particulars, we refer to Dr Saunders’s 
treatise. 
_ Buta late French writer, supposed to be Dr Petit, 
in a small book, entitled, A parallel of the different me- 
thods of treating the vencreal disease, insists, that there 
1S neither certainty nor safety in any other method than 
the repeated frictions with mercurial ointment. 

If, therefore, it is determined to have recourse to 
the mercurial frictions, the patient may with advan- 
tage be prepared by going into the warm bath some 
days successively ; having been previously blooded if of 
a picthoric habit, and taking 2. dose or two-of some 
proper cathartic, 
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The patient being fitted with the necessary apparatus 
of flannels, is then to enter on the course. 
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inclined to think, that all the facts hitherto brought in Scorbutus. 
support of the cure of siphylis by opium are at the ut- —-y—~ 


_— If he be of a robust habit and in the prime of life, 
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we may begin with two drams of the wnguentum hy- 
drargyri fortius, (Ph. Lond.) which is to be rubbed 
in about the ankles by an assistant whose hands arc 
covered with bladders: then having intermitted a day, 
we may expend two drams more of the ointment, and 
rest for two days; after which, if no soreness of the 
mouth comes on, usc only one dram}; and at every 
subsequent friction ascend till the ointment shall reach 
the trunk of the body} after which the rubbings are 
to be begun at the wrists, and from thence gradually 
extended to the shoulders. In ordcr to prevent the 
mercury from laying too much hold of the mouth, it 
must be diverted to the skin, by keeping the patient 
in a constant perspiration from the warmth of the room, 
and by drinking plentifully of barley-water, why, or 
ptisan; but if, nevertheless, the mercury should tend 
to raise a spitting, then, from time to time, we are 
either to give some gentle cathartic, or order the pa- 
tient into a vapour or warm baths and thus we are 
to go on, rubbing in a dram of the ointment cvery se- 
cond, third, or fourth night, according as it may be 
found to opcrate; and on the intermediate days either 
purging or bathing, unless we should choose to let the 
salivation come on; which, howcver, it is much bet- 
ter to avoid, as we shall thus be able to throw in a 
larger quantity of mercury. 

It is impossible to ascertain the quantity of mercury 
that may be necessary to be rubbed in, as this will 
vary according to circumstances: but we are always to 
continue the frictions, for a fortnight at least, after all 
symptoms of the discase shall have totally disappeared ; 
and when we have done with the mercury, warm bath- 
ing, and sudorific decoctions of the woods, are to be 
‘continued for some timc longer. 

This is a general sketch of the methods of treatment 
for the confirmed lues; but for a complete history of 
the disease, and fer ample directions in every situation, 
we refer to Astrue, and his abridger Dr Chapman.— 
We have to add, however, that a method of curing 
this disease by mercurial fumigation has been lately re- 
commended in France, but it secms not to meet with 
great encouragement. One of the most recent proposals 
for the eurc of the vencreal disease is that of Mr Clare, 
and consists in rubbing a small quantity of mercury 
under the form of the submurias hydrargyrt, or calomel 
as it is commonly called, on the inside of the cheek ; 
by which means it has been supposed that we will not 
only avoid the inconveniences of unction, but also the 
purgative effects that are often produced by this medi- 
cine when taken into the stomach. But after all, the 
introduction of mercury under the form of inetion, as 
recommended by the latest and best writers in Britain 
on the venereal disease, Dr Swediaur, Mr John Hunter, 
and others, is still very generally prefcrred to any mode 
that has yet bcen proposed. 

Where, after a long trial of mercury, distressing 
symptoms still remain, particularly obstinate ulcera- 
tions and severe pains, benefit has often been derived 
from the use of opium: but there is little reason to 
delieve, as has been held by some, that of itself it af- 
¥erds an infallible cure of this disease ; at least. we are 
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most very doubtful. 
% ° 
The same observation may perhaps be made with re- 


gard to another remedy which has of late been highly. 


extolled in siphylis, viz. the nitrie acid. This article 
scems to have been first introduced both against affec- 
tions of the liver and venereal complaints by Dr Scott 
of Bombay. It has since been highly extolled by Dr 
Beddoes and other writers in Britain... And there are 
many well authenticated cases on record in which it has 
produced acure, But it is very rarely preferable to 
mercury}; and it is chiefly useful when, from some pecu- 
liarity of constitution, mercury cannot be exhibited. 

In obstinate ulcerations, remaining probably after the 
venereal virus has been overcome, and resisting the use 
of mercury, a complete cure has in many instances been 
obtained from the use of the root of the mezereon, the 
daphne mezereum of Linnzus. This article has been 
chiefly employed under the form of decoction ; and it 
now appears that it is the basis of an article at one time 
highly celebrated in venercal complaints, under the 
title of Lisbon diet drink. But, upon the whole, these 
sequelee of this discase are perhaps more readily over- 
come by country air, gentle cxercise, and nourishing 
diet, particularly a milk diet, than by the nse of any 
medicine whatever. It must indeed be allowed, that 
for combating different sequela, varions practices ac- 
commodated to the nature of these will on particular 
oceasions be requisite. But into the consideration of 
these we cannot here propose to enter. 


Grexus LX XXXVI. SCORBUTUS. 


- SCURVY. 


Scorbutus, Savv. gen. 391. Lin. 223. Voy. 318. 

. Sag.124. Boerh. 1148. Hoffm. IIL. 369. Junck. 
gi. Lind on the Seurvy. Hiime de Scorbuto. 
Rouppe de Morbis Navigantium. 


Description. The first indieation of the scorbutic dia- 
thesis is generally a change of colour in the face, from 
the natural and healthy leok to a pale and bloated com- 
plexion, with a listlessness, and aversion from every sort 
of exercise ; the gums soon after bccome:itchy, swell, 
and are apt to bleed on the slightest touch; the breath 
grows offensive ; and the:gums, swelling daily more 
and more, turn livid, and at length become extremely 
fungous and putrid, as being continually in contact with 
the external air; which in every case favours the putre- 
faction of substances disposed to run into that state, and 
is indeed in some respects absolutely requisite for the 
production of actual putridity. 

The symptoms of the scurvy, like those of every 
other diseasc, are somewhat different in diflerent sub- 
jects, according to the various circumstances of consti- 
tution; and they do not always proceed in. the same 
regular course in every patient. But what is very re- 
markable in this disease, notwithstanding the vanous 
and immense load of distress under which the patients 
labour, there is no sickuess at the stomach, the appe- 
tite kecps up, and the seuses remain entire | almost to 
the very last: when lying at rest, scorbutic paticnts 
laints, and feel little distress or pain; but 


3 jaa the 


oon 


428 


Impeti- 
giles. 


Semen poser’ 


MEDICIN E. 


a oe , is 4 * seal 
and fetid, generally higiv coloured; and, when it has Sorby}, 


the moment they attempt to rise or stir themselves, then 
the breathing becomes difficult, with a kind of straitness 
or catching, and great oppression, and sometimes thcy 
have been known to fall into a syneope. This catch- 
ing of the breath upon motion, with the loss of strength, 
dejection of spirit, and rotten gums, are held as the es- 
sential or distinguishing symptoms of the disease. “The 
skin is generally dry, except in the very last stage, 
when the paticnts become exceedingly subject to faint- 
ings, and then it grows clammy and moist: in some 
it has an anserine appearance: but much oftener it 1s 
smooth and shining; and, when cxamined, is found 
to be spread over with spots, not rising above the sur- 
face, of a reddish, bluish, livid or purple colour, with 
a sort of yellow rim round them. At first these spots 
are for the most part small, but in time they increase 
to large blotches. ‘The legs and thighs are the plaees 
where they are principally seen: more rarely on the 
head and face. Many have a swelling of the legs, 
which is harder, and retains the impression of the fin- 
ger longer than the common dropsical or truly cede- 
matous swellings. The slightest wounds and bruises, 
in scorbutic habits, degenerate into foul and unvo- 
ward ulcers; and the appearance of these ulcers is 
so singular and uniform, that they are easily distin- 
guished from all others. Scorbntie ulcers afford no 
good digestion, but give out a thin and fetid iehor 
mixed with blood, whieh at length has the appear- 
anec of coagulated gore lying caked on the surface 
of the sore, not to be separated or wiped off without 
some diflieulty. The flesh underneath these sloughs 
feels to the probe soft and spongy, and is very putrid. 
Neither detergents nor escharotics are here of any 
service ; for though such sloughs be with great pains 
taken away, they are found again at the next dressing, 
where the same sanguincous putrid appearanec always 
presents itself, Their edges are generally of a livid eo- 
lour, ‘and puffed up with excrescences of proud flesh ari- 
sing trom below the skin. As the violenec of the dis- 
ease Inereases, the ulcers shoot out a soft bloody fungus, 
wluch often rises in a night’s time to a monstrous SIZE 5 
aud although destroyed by eauteries, actual or potential, 
or cut away with the knife, is found at next dressing as 
large as ever. It is a considerable time, however, be- 
fore these uleers, bad as they are, come to affeet the 
bones with rottenness. These appearances will always 
serve to assure us that an ulcer is scorbutic; and should 
put us on our guard with respect to the giving mer- 
eurials, whieh are very generally pernicious in these 

cases. 
_ Scorbutie people, as the disease advances, are seldom 
free from pains ; though they have not the same seat 
in all, and often in the same person shift their place. 
‘Sone complain of universal pain in all their bones 5 but 
‘most violent in the limbs, and especially the joints : the 
most frequent seat of their pain, however, is some part 
of the breast. The pains of this disease seem to arise 
from the distraetion of the sensible fibres by the extrava- 
sated blood being foreed into the interstices of the pcri- 
esteum and of the tendinous and ligamentous parts ; 
a — $0 a the fibres are lable tohigher 

a ~- at and consequently of pain. 
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stood for some hours, throws up an oily seum on the sur- 
face. The pulse is variable 5 but most eommonly slower 
and more feeble than in the time of perfect health. A 
stiffness in the tendons, and weakness in the jeints of 
the knees, appear early in the disease 5 but as it grows 
more inveterate, the patients generally lose the use of 
their limbs altogether ; having a contraction of the flexor 
tendons in the ham, with a swelling and pain in the 
joint of the knee. Some have their legs monstrously 
swelled, and covered over with livid spots or ecchy- 
moses ; others have had tumours there ; some, though 
without swelling, have the calves ef the legs and the 
flesh of the thighs quite indurated. As persons far gone 
in the scurvy are apt to faint, and even expire, on be- 
ing moved and brought out into the fresh air, the ut- 
most earc and circumspection are requisite when it is 
necessary to stir or remove them. 

Scorbutie patients are at all times, but more especi- 
ally as the disease advances, extremely subject to pro- 
fuse bleedings from diflerent parts of the body ; as from 
the nose, gums, intestines, lungs, &c. and likewise 
from their ulcers, which generally bleed plentifully if 
the fungus be cut away. It is not easy to eonecive a 
more dismal ard diversified scene of misery than what is 
beheld in the third and last stage of this distemper ; it 
being then that the anomalous and more extraordinary 
symptoms appear, such as the bursting out of old wounds, 
and the dissolution of old fraetures that have been long 
united. 

Causes. The term scurvy has been indiseriminately 
applied, cven by physicians, to almost all the different 
kinds of eutancous foulness; owing to some writers of 
the last century, who comprehended sueli a variety of 
symptoms under this denomination, that there are few 
chronic distempers which may not be so called, aecord- 
ing to their scheme: but the disease herc meant is the 
true putrid seurvy, so often fatal to seamen, that with 
many it has got the name of sea-seurvy, though it be a 
disease frequently oecurring on shore, as was experien- 
ced by the British garrisons of Boston, Minorea, and 
many other plaecs. Indeed no disease is perhaps more 
frequent or more destruetive to people pent up in gar- 
risons without suffieient. supplies of sound animal food 
and fresh vegetables. It is sometimes known to be en- 
demic in eertain eountries, where the nature of the 
soil, the gencral state of the atmosphere, and the com- 
mon course of diet, all combine in producing that su- 
gular speeies of corruption in the mass of blood which 
eonstitutes the scorbutic diathesis ; for the appearances, 
on dissecting scorbutic subjects, sufficiently show that 
the seurvy may, with great propriety, be termed a dis- 
ease of the blood. 

Dr Lind has, in a postseript to the third edition of 
his treatise on the scurvy, given the result of bis 
observations drawn from the dissection of a consider- 
able number of victims to this fatal malady ; from which 
it appears that the true seorbutic state, in an advanced 
stage of the distemper, consists in numerous effusions 
of blocd into the cellular interstices of most parts of 
the body, superficial as well as internal; particularly 
the gums end the legs; the texture of the former 
being almo:t entirely eellular, and the generally de- 
pendent state of the latter, rendering these parts of 
all ethers in the whole body, the mest apt to — 
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es) he destroyed, and when it loses that glutinous quality 
——~ which, during health, hinders it from escaping through 
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and in mode of operating, yet they all some way cor- Scorbutus. 
tribute towards preventing putrefaction; whether of —~——~ 
the atr in the. closer parts of a ship, of the meats, of 


the pores the coats of the blood-vessels or through ex- 
halant cxtremities. 

A dropsical indisposition, especially in the legs and 
breasts was frequently, but not always, observed in the 
subjects that were opened, and the pericardium was 
sometimes found distended with water: the water thus 
collected was often so sharp as to shrivel the hands of 
the dissector ; and in some instances, where the skin 
sappened to be broken, it irritated and festered the 
wound. 

The fleshy fibres were found so extremely lax and 
tender, and the bellies of the muscles in the legs and 
thighs so stuffed with the effused stagnating blood, 
that it was always difhicult, and sometimcs impossible, 
to raise or separate one mnsclc from another. He says 
that the quantity of this effused blood was amazing ; 
insome bodies it seemed that almost a fourth part of 
the whole mass had escaped from the vessels ; and it 
often lay in large concretions on the periosteum, and 
in some few instances under this membrane immediate- 
ly on the bone. Notwithstanding this dissolved and 
depraved statc of the external fleshy parts, the brain 
always appeared perfectly sound, and the viscera of the 
abdomen, as well as those of the thorax, were in 
general found quite uncorrupted. There were spots 
indeed, from extravasated blood, observed on the mesen- 
tery, intestines, stomach, and omentum; but these spots 
were firm, and free from any mortified taint ; and, more 
than once, an cflusion of blood, as large as a hand’s- 
breadth, has been scen on the surface of the stomach ; 
and what was remarkable, that very subject was not 
known while living to have made any complaint of 
siekness, pain, or other disorder, in either stomach or 
bowels. 

These circumstances and appearances, with many 
others that are rot here enumerated, all prove to a de- 
monstration a putrescent, or at least a highly depraved 
state of the blood: and yet Dr Lind takes no small 
pains to combat the idea of the scurvy’s proceeding 
from animal putrefaction; a notion which, according 
to him, “ may, and hath misled physicians to pro- 
pose and administer remedies for it altogether inefiec- 
tual.” 

Hc also, in the preface to his third edition, talks of 
the mischief donc by an attachment to delusive theo- 
rics. He says, “ it is not probable that a remedy for 
the seurvy wi!l ever be discovered from a preconceived 
hypothesis, or hy speculative men in the closet, who have 
fever seen the disease, or who have seen at most only a 
few cases of it ;” and adds, “that though a few partial 
facts and observations may, fora little, flatter with hopes 
of greater success, yet more enlarged experience must 
ever evince the fallacy of all positive assertions in the 
healing art.” 

Sir John Pringle, however, is of a very different 
Opinion. He “is persuaded, after long reflection, and 
the opportunities hc has had of conversing with those 
who to much sagaeity had joined no small experience 
mM nautieal practice, that upon an examination of the 
several articles which have either becn of ckl approved, 
vr have of late been intreduced into the navy, it will 
‘pyear, that though these means may vary in form 
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the water, of the clothes and bedding, or of the bedy 
itself.” 

What Dy Lind has above advanced is the more re- 
markable, as, in the two former editions of his book, 
he embraced the hypothesis of animal putrefaction be- 
ing the cause of the scurvy ; and if these effusions of 
blood, from a destruction of its crasis and the dissolved 
state of the muscular fibres, together with the rotten 
condition of the mouth and gums, do not betray pu- 
trescency, it is hard to say what does, or what other 
name we shall bestow on this peculiar species of depra- 
vation which constitutes the scurvy. 

The blood, no doubt, derives its healthy properties, 
and maintains them, from the duc supplies of wholesome 
food; while the insoluble, superfluous, effete, and acrid 
parts, are carried off by the several discharges of stool, 
urine, and perspiration, 

Our senses of taste and smell are sufficient to inform 
us when cur food is in a state of soundness and sweet- 
ness, and consequently wholesome ; but it is from che- 
mistry that we must learn the prineiples on which these 
qualities eluefly depend. 

I’xperiments of various kinds have proved, that the 
soundness of animal and vegetable substances depends 
very much, if not entirely, on the presence of theiv 
aerial principle. Rottenness is never observed to take 
place without an emission of fixed air from the putrefy- 
ing substance : and cven when putrefaction has made a 
considerable progress, if aérial acid can be tranferred, 
in sufficient quantity, from some other substance in a 
state of effervescence or fermentation, into the putrid 
body, the offensive smell of this will be destroyed. If 
it be a bit of rotten flesh with which the experiment is 
made, the firmness of its fibres will be found in some 
measure restored. 

The experiments of Dr Hales, as well as many 
others made since his time, show that an aerial prin- 
ciple is greatly connected with, and particularly abun- 
dant in, the gelatinous parts of animal bodies, and in 
the mucilage or farina of vegetables. But these are 
the parts of our food which are most particularly nu- 
tritive; and Dr Cullen, whose opinion on this as on 
every other medical subject must be allowed of the 
greatest weight, aflirms, in his Lectures on the Mate- 
ria Medica, that the substances on which we feed arc 
nutritious only im proportion to the quantities of oil 
and sugar which they respectively contain. This oil 
and sugar are blended together in the gelatinous part 
of our animal food, and in the mucilaginous and fari- 
naceons part of esculent vegetables 5 and, while thus 
intimately combined, are not perceivable by our taste, — 
though very capable of being developed and rendered 
distinct by the power of the digestive. organs 5 for in 
consequence of the changes produced during digestion, 
the oily and the saccharine mattcr become manifest to 
our senses, as we may sec and taste 1m the milk of 


animals, which is chiefly ehyle a little advanced 1n its 
euification ; the oil 1s observed to 
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separate spontancously, and from which a quantity of 


actual sugar may be obtained by a very simple pro- 
cess. _ 
Thus much being premised, we can now readily 
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comprehend how the blood may come to lose those 
qualities of smoothness, nuldness, and tenacity which 
are natural to it. For if, in the first place, the fluids, 
and organs subservient to digestion, should be so far 
distempered or debilitated that the nutritious parts of 
the food cannot be properly developed, the blood must 
be defrauded of its due supplies ; which will also be the 
case if the aliment should not originally contain cnough 
‘of oily and saccharine matter, or should be so circum- 
stanced, from being dried or salted, as to hinder the 
ready extrication of the nutritious parts ; or, lastly, if 
the natural discharges should be interrupted or suspend- 
ed, so that the superfluous, acrid, and effete fluids are re- 
tained in the general mass; in all these instances the 
blood must of necessity run into proportionate degrees of 
depravation. 

And hence we may understand how it may possibly 
happen, that when persons are greatly weakened by 
some preceding: disorder, and at the same time debarred 
the use of proper bodily exercise, the seorbutic diathesis 
should take place, even though they enjoy the advan- 
tages of pure air and wholesome diet. But these are 
solitary cases, and very rarcly seen; for whenever the 
seurvy seizes numbers, and can be considered as an cpi- 
demic disease, it will be found to depend on a combina- 
tion of the major part, or perhaps-all, of the following 
circumstances : | 

1. A moist atmosphere, and more especially if cold 
be joined to this moisture. 2. Too long cessation 
from bodily exercise, whether it be from constraint, 
or a lazy slothful disposition. -3. Dejcction of mind. 
4. Neglect of cleanliness, and want of sufficient cloth- 
img. 5. Want of wholesome drink, either of pure wa- 
ter or fermented liquors. And, 6. Above all, the being 
obliged to live continually on salted meats, perhaps not 
well cured, without a due proportion of the vegetables 
sufficient to correct the permicious tendency of the salt, 
by supplying the bland oil and saccharine matter requi- 
site for the purposes of nutrition. 

‘These general principles respecting the causes and 
nature of scurvy, seem to afford a better explanation 
of the phenomena of the disease than any conjectures 
respecting it that have hitherto been. proposed. It 
must, however, be allowed, that Dr Lind is by no 
means the only writer who is disposed to consider this 
disease as not referable to the condition of the circu- 
lating fluids. In a late ingenious treatise on this sub- 
ject by Sir F. Milman, he strenuously contends, that the 
primary morbid affection in this complaint is a debili- 
tated state of the solids arising principally from want 
of aliment. But lus arguments on this suhjcct, as well 
as those of Dr Lind, are very ably answered by a still 


‘ dater writer on this subject, Dr Trottcr, who has drawn 


his observations respecting it from very extensive expe- 
vienee, and who considers it as clearly established, by 
incontrovertible facts, that the proximate canse of 
scurvy depends on some peculiar state of the blood.— 
‘That this disease does not depend on a debilitated state 
‘of the solids, is demoustratively proved from numerous 
cases wherc cvery possible degree of debility occurs in 
the solids without the slightest appearance of scurvy. 
Or Trotter, in the second edition of his Observations 
on the Scurvy, from the result of farther observation 
and later discoveries in chemistry, has attempted, with 


-tmuch ingenuity, to prove that the morbid condition 
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‘be proper, and cleanliness of person strictly observed; 


‘clothing, cleanliness, and exercise, lend their necessary 


of the blood, ‘which takes ‘place in scurvy, arises from Seon! 
the abstraction of vital air, or, as it is now generally oat 
called, oxygene; and this opinion, though still, per- 
haps, in some particulars requiring farther confirmation, 
is, it must be allowed, supported by many plausible ar- | 
‘gunents. 

Prevention and Cure. ‘The scurvy may be prevent- | 
cd, by obviating and correcting those circumstances : 
in respect of the non-naturals which were mentioned as | ) 


contributing to the: disease, and laid down as causes, 


It is, therefore, a duty highly incumbent on officers | ) 
‘commanding at sea, or in garrisons, to use every pos- 
sible precaution; and, in the first place, to correct the 
coldness and moisture of the atmosphere by sufficient 

fires: in the next, to see that their men be lodged in | 
dry, clean, and well ventilated births or apartments: 
thirdly, to promote cheerfulness, and enjoin frequent | 
exercise, which alone is of infinite use in preventing 

the scurvy: fourthly, to take care that the clothing | 


fifthly, to supply them with wholcsome drink, either 
pure water or sound fermented liquors; and if spirits 
be allowed, to have them properly diluted with wa- 
ter aud sweetencd with melasses or coarse sugar: and i 
lastly, to order the salted mcats to be sparingly used, 4 
or sometimes entirely abstained from; and in their | 
place, let the people live on different compositions of 
the dried vegetables ; fresh meat and recent vegetables 
being introduced as often as they can possibly be pro- 
cured. 

A close attention to these matters will, in general, 
prevent the scurvy from making its appearance at all, 
and will always hinder it from spreading its influence 
far. -But when these precautions have been neglected, 
or the circumstances such that they cannot be put in 
practice, and the disease has actually taken place, 
our whole cndeavour must be to restore the blood to 
rts original state of soundness: and happily, suel is 
the nature of this disease, that if a sufficiency of 
new matter, of the truly mild nutritious sort, and par- 
ticularly such as abounds with vital air, such as re- 
cent vegetables, or different acid fruits, can be thrown 
into the circulation while the fleshy fibres retain t 
any tolerable degree of firmness, the patient will re- | 
cover; and that in a surprisingly short space of time, 
provided a pure air, comfortable lodgings, sufficient 


aid, 
This being the case, the plan of treatment is to be i 
conducted almost entirely in the dietetic way; us the 
change in the mass of blood, which it is necessary to 
produce, must be brought about by things that can be 
received into the stomach by pints or pounds, and not 
by those which are administered in drops or grains, 
drams or ounces, For here, as there is no disorder 
of the nervous system, we have no need of those 
active drugs which are indispensably necessary in fe- 
brile or nervous diseases; the scorbutic diathesis be- 
ing quite opposite to that which tends to produce @ f : 
fever or any species of spasmodic disorders; nay Dr 
Lind says, he has repeatedly found, that even the in- 
—_ of an hospital fever is long resisted by a scot 

utic habit. 
It will now naturally occur to the reader, what 
those alimentary substances must be which bid the 
fairest 
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nid fairest to restore the blood to its healthy state; and he 
nes. needs searcely to be told, that they are of those kiuds 
v— which the stomach ean bear with pleasure though ta- 
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then they must be assisted by stewed prunes, or a decoe- Scorbutus. 
tion of tamarinds with supertartrite of potash, in order “——— 
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ken in large quantities, which abound with jelly or mu- 
cilage, and which allow those nutritious parts to be 
easily developed ; for though the viseera in seorbutic 
patients may be all perfeetly sonnd, yet we eannot ex- 
pect that either the digestive fluids or organs shonld 
ossess the same degrees of power, which enable them, 
during health, to convert the crude dry farinacea, and 
the hard salted flesh of animals, into nourishment. We 
must therefore seareh for the antzscorbutic virtue in the 
tender sweet flesh of herbivorous animals; in new 
milk; and in the mueilaginous acid juices of re- 
cent vegetables, whether they be fruits, leaves, or 
roots. 

The sour juices of lemons, oranges, and limes, have 
been generally held as antiscorbutics in an eminent de- 
gree, and their power aseribed to their aeid; from an 
idea that aeids of all kinds are the only correctors of 
putrefaetion. But the general eurrent of praetical 
observations shows, and our experiments eonfirm it, 
that the virtue of these juiees depends on their aerial 
principle ; aeeordingly, while perfectly reecnt and in 
the mueilaginous state, and especially if mixed with 
wine and sugar, the juices of any one of these fruits 
will be found a most grateful and powerful antiseor- 
butie. 

Dr Lind observing, “ that the lemon juiee, when 
given by itself undiluted, was apt, especially if over- 
dosed, to have too violent an operation, by oecasion- 
ig pain and siekness.at the stomaeh, and sometimes a 
vomiting ; found it neeessary to add to it wine and su- 
gar. <A pint of Madeira wine, and two ounees of su- 
gar, were put .to four ounees and a half of juice, and 
this quantity was found suthcient for weak patients to 
use in 24 hours: such as were very weak sipped a little 
of tlus frequently aeceording as their strength wonld 
permit ; others who were stronger took about two oun- 
ces of it every two hours; and when the patients grew 
still stronger, they were allowed eight ounees of lemon 
juiee in 24 hours.” 

While this very pleasant mixture, which is both a 
cordial and an antiseptic, may be-had, it would be 
needless to think of preseribing any other ; but when 
the fresh juice eannot be procured, we must have re- 
course to sueh other things as may be obtained. But 
the various modes of combining and administering 
these, so as to render them perfcetly agreeable to the 
stomach, must always be regulated by circnmstances, 
and therefore it will be in. vain to lay. down parti- 
cular direetions ; sinee all that we have to do is, to fix, 
on such fruits and other fresh vegetables as can be most 
conveniently had and taken, and contrive to give them 
in those forms, either alone or boiled up with flesh meat 
into soups, whieh will allow the patients to consume 
the greatest. quantities. 


The first promising alteration from such a .eourse 15 . 


usually a gentle diarrhoea ; and if, in a few days, the 
skin beeomes soft and moist, it is an infallible sign of 
recovery; especially if the patient gain strength, and 
ean bear being stirred or earried into the open air with- 
out fainting. 

But if the belly should not be loosened by the use of 
the fresh vegetables, nor the skin become soft and moist, 
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to abate the costiveness ; and by drinking a little decoc- 
tion of the woods, and warm bathing, in order to relax 
the pores of the skin ; for nothing eontributes more to 
the recovery of scorbutic patients than moderate sweat- 
ing. 

With regard to particular symptoms, antiseptic 
mouth waters, composed of a deeoction of cinchona and 
infusion of roses, with a solution of mytrh, must be used 
oecasionally, im order to cleanse the mouth, and give 
firmness to the spongy gums. Swelled and indurated 
lambs, and stiffened joints, must be bathed with warm 
vinegar, and relaxed by the steam of warm water, 
repeatedly conveyed to them, and confined to the parts 
by means of close blankets: uleers on the legs must 
never be treated with unetuous applieations nor sharp 
escharoties ; but the dressing should consist of lint or soft: 
rags, dipt in a strong decoction of einchona. 

This disease at no time requires, or indeed bears 
large evacuations, either by bleeding or purging ; and: 
as has been already mentioned, the belly must only be: 
kept open by the fresh vegetables or the mildest laxatives.- 
Be we are always to be eareful that scorbutic persons, 
after a long abstinence from greens and fruits, be not 
permitted to eat voraciously at first, lest they fall into a. 
fatal dysentery. 

All, however, that has. now. been laid down as ne- 
eessary towards the eure, supposes the. patients to be 
in situations where they ean be plentifnlly furnished 
with all the requisites ; but unhappily these things are 
not to be procured. at sea, and olten defieient in gar- 
risons: in order therefore, that a remedy for the scur-. 
vy might never be wanting, Dr Macbride in the year. 
1462, first eoneeived the notion, that the zzfusion of 
malt, eommonly ealled wort, might be substituted. 
for the common antiseorbutics ; and it was accordingly | 
tried. 

More than three years elapsed before any aeeount: | 
arrived of the experiments having been made: at 
length, ten histories of cases were received, wherent 
the wort had been tried, with very remarkable suecess ; 
and this. being judged a matter of great importanee to 
the seafaring part of mankind, these were. immediate- 
ly communicated to the. public in a pamphlet, under 
the title of Az historical account of a new method of 
tresting the scurvy at sea. - 

This was in 17673; but after that time a. consider~ 
able number of .letters and medieal journals, sufficient 
to make up-a small volume, were transmitted to Dr 
Macbride, particularly by the surgeons of his majesty’s 
ships who had been employed of late years for mak- 
ing discoveries in the southern hemisphere. . Certain 
it is, that in many instanees it has suceeeded beyond 
expectation. In othersit has fallen short: but whether 
this was owing to the. untoward situation of the pa- 
tients, or inattention on the part of the persons who 
were charged with the administration of the wort, not 
preparing it properly, or not giving it in sufficient 
quantity, or to its own want of power, must be eol- 
lected from the eases and journals themselves. 

During Captain Cook’s third voyage, the most re- 
markable, in respect of the healthiness of the erew, 
that ever was performed, the wort is acknowledged to 


have been of singular use. ; 
n 
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made of it ott board Captain Cock’s ships, has been —s 
extensively used by direction of the British govern. —- 


In a letter which this very eclchrated and success- 
ful circumnavigator wrete to Sir John Pringle, he 
gives an account of the methods pursued for preserv- 
ing the health of his people; and which were pro- 
ductive of such happy efleets, that he performed ‘a 
voyage of three years and 18 days, through all the 
climates from 52° north to 71° south, with the loss of 
ore man only by disease, and who died of a complhi- 
cated and lingering illness, without any mixture of 
scurvy. Two others were unfortunately drowned, and 
one killed by a fall; so that out of the whole number 
118 with which he set out from England, he lost only 
four.”’ 

He says, that much was owing to the extraordinary 
attention of the admiralty, in causing such articles to 
be put on board as either by experience or conjecture 
were judged to tend most to preserve the health of sea- 
men: and with respect to the wort, he cxpresses him- 
self as follows : 

“ We had on board a large quantity of malt, of 
which was made sweet wort, and given (not only to 
those men who had manifest symptoms of the scurvy, 
but to such also as were, from cireumstanecs, judged 
to be most liable to that disorder) from one or two to 
three pints in the day to each man, or in such propor- 
tion as the surgeon thought necessary, which some- 
times amounted to three quarts in the 24 hours: this 
is without doubt one of the best sea antiscorbutic 
medicines yet found out; and if given in time, will, 
with proper attention to other things, [ am persuaded, 
prevent the scurvy from making any great progress 
for a considerable time: but I am not altogether of 
opmnion that it will cure it, in an advanced state, at 
sea.” , 

On this last point, however, the captain and his 
surgeon difler; for this gentleman positively asserts, 
and Ins journal (in Dr Macbride’s possession) confirms 
it, that the infusion of malt did effect a cure in a con- 


firmed case, and at sca. 


The malt being thoroughly dried, and packed up 
m small casks, is carried to sea, where it will keep 
sound, in every variety of climate, for at least two 
years: when wanted for use, it is to be ground in a 
hand mill, and the infusion prepared from day to day, 
ee wees a eee 
( ( : xture being well mashed, 
18 left to infuse for 10 or 12 hours, and the clear ‘jn. 


fusion then straincd:off. The patients are to drink it 
in such quantities as ma 


and eurrants or raisins; and this 


by way of solid food. 


of the recent vegetables, generally keeps the bowels 


ail, fermented 
second stage of fermentation, anil 
rye ed by a due quantity of salt). A 
te tnis was served to each man twice a-week, 
‘While the 4 5 »k j i 
y Were at sea. Sour krout, since the trial 


ment in many other situations, where scorbutus has 
prevailed ; and it has been found to be highly service- 
able both in preventing and im euring the disease. It 
was particularly found, during the late American war, 
to be highly beneficial to the British troops besieged 
in Boston, who were at that time entirely fed on salt 
provisions sent from England, and among whom true 
scorbutus was very fatal till the sour krout arrived. 
The scurvy at one period broke out among them with 
very alarming appearances; but by the seasonable ar- 
rival of a quantity of sour krout, it was effectually over- 
come. Care, however, must be bestowed, that this ar. 
ticle be properly prepared and properly kept. When 
due attention is paid to these particulars, it may be 
preserved in good condition for many months; and is 
considered both by sailors and soldiers as a very accept- 
able addition to their salt provisions. But when served 
out to them in a putrid state, it is not only highly dis- 
agreeable to the taste, but probably also pernicious in 
its effects. 

Among other means of preventing scurvy, Captain 
Ccok had also a liberal supply of portable soup; 
of which the men had generally an ounce, three 
days in the week, boiled up with their pease; and 
sometimes it was served to them oftenerx; and when 
they could get fresh greens, it was boiled up with 
them, and made such an agreeable mess, that it 
was the means of making the people eat a greater 
quantity of greens than they would cthcrwise have 
done. And what was still of further advantage, 
they were furnished with sugar in lieu of butter or 
oil, which is seldom of the sweetest sort; so that 
the crew were undoubtedly great gainers by the ex- 
change. 

In addition to all these advantages of being so 
well provided with every necessary, either in the wa¥ 


of dict or medicine, Captain Cook was remarkably at- 


tentive to all the circumstances respecting cleanliness, 
exercise, sufficient elothing, provision of pure water, 
and purification of the air in the closer parts of the 
ship. 

Irom the cffect of these different means, as emi- 
pleyed by Captain Cook, there can be little doubt 
that they will with due attention be sufficient for 
the prevention and cure of the disease, at least in 
miost situations: but besides these, there arc also some 
other articles which may be employed with great ad- 
vantage. , 

Newly brewed spruce beer made from a decoction 
of the tops of the spruce fir and melasses, is an eX- 
cellent antiscorbutic 5 it acts in the same way that the 
wort does, and will be found of equal efficacy, and 
therefore may be substituted. Where the tops of 
the spruce fir are not to be had, this beer may be pre- 
pared from the essence of spruce, as it has been call- 
ed, an article which keeps easily for a great length of 
time. But in situations where neither the one nor 
the other can be had, a most salntary mess may be 
prepared fom oatmeal, by infusing it im water, 
in & wooder vessel, till it ferments, and begins to 
turn sourish; which generally happens, in mode- 
rately warm weather, in the space of two days.— 
Phe liquor is then strained off from the — 

ant 
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npeti- and boiled down te the consistence of a jelly, which is 
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to be eaten with wine and sugar, or with butter and 
‘sugar. 

Nothing is more commonly talkcd of than a land 
scurvy, as a distinct species of disease from that which 
has been now described ; but no writcr has yet given 
a description so clear as to cnable us to distinguish it 
from the varions kinds of cutaneous foulncss and erup- 
tion, which indeed are vulgarly termed scorbutic, but 
which are akin to the itch or leprosy, and for the most 
part require mereurials. These, however, arc very dif- 
ferent diseases from the true scorbutus, which, it is well 
known, may prevail in certain situations on land as 
well as at sea, and is in no degree to be attributed to 
sca air. 


Genus LXXXVIT. ELEPHANTIASIS. 


Elephantiasis, Sawv. gen. 302. Vog. 321. Sag. 
gen. 128. 


Elephantia Arabum, Pog. 322. 
The best account of this disease is that by Dr He- 


berden, published in the first volume of the Medical 


Transactions. According to lim, frequently the first 
symptom is a sudden cruption of tubercles, or bunips 
of different sizes, of a red colour, more or Icss intense 
(attended with great heat and itching) on the body, 
legs, arms, and face ; sometimes in the face and neck 
alone, at other times occupying the limbs only ; the 
patient is feverish 5 the fever ceasing, the tubercles re- 
main indolent, and in some degrce scirrhous, of a livid 
or copper colour, but sometimes of the natural colour 
ofthe skin, or at least very little altered; and after 
some months they not unfrequcnily ulcerate, discharging 
a fetid ichorous humour in small quantity, but never 
laudable pus. 

The features of the face swell and enlarge greatly ; 
the part above the eyebrows scems inflated ; the bair 
of the eyebrows falls off, as does the hair of the beard ; 
but Dr Heberden.has never seen any one whose hair 
has not remained on his head. Vhe.a/e nas7 are swell- 
ed and scabrous ; the nostrils patulous, and somictimes 
allected with ulcers, which, corroding the cartilage and 
septum nasi, occasion the nosc to fall. ‘The lips are tu- 
mid; the voice is hoarse 3 which symptom has been ol- 
served when no ulcers have appeared in the throat, al- 
though sometimes both the throat and gums are ulce- 
rated. he ears, particularly the lobes, are thickened, 
and occupied by tubercles. The nails grow scabrous 
and rugose, appearing something like the rough bark 
of a tree ; and the distemper advancing, corrodes the 
parts gradually with a dry sordid scab or gangrenous 
ulcer; so that the fingers and toes rot and separatc 
joint after joint. In some patients the legs scem rather 
posts than legs, being no longer of the natural shape, 
but swelled to an enormous size, and indurated, not 
vielding to the pressure of the fingers; and the super- 
ficies is covered with very thin scales, of a dull whitish 
colour, seemingly much finer, but not so white as those 
observed in the fepra Grecorum. The whole hmb is 
overspread with tubercles, interspersed with deep fis- 
sures ; sometimes the limb is covered with a thick moist 


seabby crust, and not unfrequently the tubercles ulce- 


rate. In others’ the legs are emaciated, ‘and sometimes 
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out ulceration. The muscular-fesh between the thumb 
and forefinger is gencrally extenuated. 

The whole skin, particularly that of the face, has a 
remarkably shining appearance, as if it was varnished 
or finely polished. The sensation in the parts affected 
1s very obtuse, or totally abolished ; so that pinching, 
or puncturing the part, gives little or no uneasiness ; 
and in some patients, the. motion of the fingers and toes 
is quite destroyed. The breath is very offensive; the 
pulse in general weak and slow. 

The disease often attacks the patient in a different 
manner from that above described, beginning almost in- 
sensibly ; a few indolent tubercles appearing on various 
parts of the body or limbs, generally on the legs or 
arms, sometimes on the face, neck, or breast, and some-~ 
times in the lobes of the ears, increasing by very slow 
degrees, without any disorder, previous or concomitant, 
iu respect of pain or uneasiness. 

To distinguish the distemper from its manner of at- 
tacking the patient, Dr Heberden styles the first by 
Jiuxion and the other by congestion. That hy fluxion 
is often the attendant of a crapula, or surfeit from ‘gross 
foods ; whereby, perhaps, the latent seeds of the-disor- 
der yet dormant in the mass of blood 2re excited 5 and 
probably from frequent observations. of this kind (tlie 
last meal being always blamed), it is, that, accordting 
to the received opinion, either fish, (the tunny, macka- 
rel, and shell-fish, in particular), melons, cucumbers, 
young garden-beans, or mulberrics, caten at the same 
meal with butter, chcesc, or any preparation of mitk, 
are supposcd to produce the distemper, and are accord- 
ingly religiously avoided. 

Violent commotions of the mind, as anger, fear, and 
grief, have more than once been observed to have given 
rise to the disorder: and more frequently, in the female 
sex, a Sudden suppression of an accustomed evacuation, 
by bathing the legs and feet in cold water at an impro- 
“per season. 

The disorder by fluxion is what is the oftenest endea- 
voured to be remedied by timely application ; that by 
congestion, not being so conspicuous, is gencrally either 
negiccted or attempted to be concealed, until perhaps 
it be too late to be cured, at least unless the patients 
would submit to a longer course of medicine and stricter 
regimen of dict than they are commonly imcelined to 
do. 

Several incipient disorders by fluxion have been known 
to yield to an antiphlogistic method, as bleeding, re- 
frigerant salts in the saline draughts, and a solution 
of crystals of tartar in water, for common drink, (vy 
this means endeavouring to precipitate part of the pec- 
cant matter, perhaps too gross to pass the pores by the 


kidneys); and when once the fever is overcome, ‘cin- 


chona combined with sassafras, is the remedy princi- 
pally to be relied on. ‘The only topical medicine pre- 
scribed by Dr Heberden, was an attenuating embroca- 
tion of brandy and alkaline spirit. By the same method 
some confirmed cases have been palliated. But, cxcept- 
ing in one patient, Dr Hebcrden never saw or heard of 
a confirmed clephantiasis radically cured. He adds, 
however, that he never met with another patient pos- 
sessed of prudence and perseverance enough to prosc- 


cute the cure as he ought. - 
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ulcerated ; at other times affected with tubercles with- Elephanti- 


asis. 
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Genus LXXXVIT. LEPRA, 


The Leprosy. 


Lepra, Sawv. gen. 303. Lin. 262. Sag. 129. 
Lepra Gracorum, Vog. 320. 


This distemper is but little-known to physicians in 
the western parts of Europe. Wallis tells us, that it 
first begins with red pimples, or pustules, breaking out 
in various parts of the body. Sometimes they appear 
single ; sometimes a great number arise together, espe- 
cially on the arms and legs; as the disease increases, 
fresh pimples appear, which, joining the former, make 
: sort of clusters 5 all which enlarge their borders, and 
spread in an orbicular form. ‘The superficies of these 
pustules are rough, whitish, and scaly 5 when they are 
scratched the seales fall off, upon which a thin ichor 
oozes out, which soon dries and hardens into a sealy 
crust. These clusters of pustules are at first small and 
few ; perhaps only three or four in an arm or leg, and 
of the size of a silver penny. But if the disease be suf- 
fered to go on, they become more numerous, and the 
clusters increase to the size of a crown-picce, but not 
exactly round. Afterwards the affection increases to 
such a degree, that the whole body is covered with a le- 
prous scurf. The cure of this distemper is very much 
the same with that of the ELEPHANTIASIS. Here, how- 
ever, recourse is frequently had to antimonial and mer- 
curial medicines, continued for a considerable length of 
time. In conjunction with these, warm bathing, par- 
ticularly the vapour bath, has often been employed 
with advantage. 

Although what can strictly be called lepra is now, 
at least, a very rare disease in this country, yet to this 
general head may be referred a variety of cutaneous 
affections which are here very common, and which 
in many instances prove very obstinate. ‘These appear 
under a variety of different forms: sometimes under 
that of red pustules : sometimes of white scurfs ; some- 
times of ulcerations ; and not unfrequently a transi- 
tion takes place from one form to another, so that 
they cannot be divided into different genera from the 
external appearance. These affections will often yield 
to the remedies already mentioned; but where anti- 
monials and merenrials either fail, or from different 
circumstances are considered as unadviseable, a cure 
may sometimes be effected by others. In particular 
cases; purgmg mineral waters, the decoction of eincho- 
na, the infusion of the cenanthe crocata, and various 
others, have been employed with suecess. Different 
external applications also have sometimes been em- 
ployed with advantage. An article used in this way, 
known under the name of Gowland’s lotion, with 
the composition of which we are unaegqnainted, has 
been much celebrated, and has been said to be employ- 
ed with great success, particularly against eruptions on 
the face and nose. 


Genus LXX XTX. FRAMBOESIA. 
The Yas. 
Frambeesia, Scuv. gen. 125. Sag. 325. 


Description. The description which is given of this 
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distemper by the anonymous author of a paper in the 6th Prarie, 
volume of the Edinburgh Medical Essays, (art. 76.) dif. ———! 
fers, in some circumstances, from one that Sauvages re- | 
ceived from M. Virgile, an eminent surgeon of Mont. 
pelier, who practised twelve years in the island of St 
Domingo; and therefore he distinguishes the frambe- 
sia into two species, Gurneensis and Americana. | 

The frambesia Gutneensis is said by the first-men- 
tioned writer to be so common on the coast of Guinea 
and other parts of Africa, that it seldom fails to at- 
tack cach individual of both sexes, one time or other, 
in the course of their lives: but most commonly dur- 
ing childhood or youth. ‘ It makes its appearance 
in little spots on the cuticle, level with the skin, at 
first no larger than a pin’s head, whieh increase daily, 
and become protuberant like pimples: soon after the 
cuticle frets off, and then, instead of finding pus or 
ichor, in this small tumor, only white sloughs or 
sordes appear, under which is a small red fungus, 
growing out of the cutis, increasing gradually to very 
different magnitudes, some Jess than the smallest wood 
strawberry, some as big as a raspberry, and others ex- 
ceeding in size even the largest mulberries ; which ber- 
ries they very much resemble, being knobbed as these 
are.’ ‘These protubcrances, which give the name to 
the disease, appear on all parts of the body: but the 
greatest numbers, and the largest sized, are generally 
found in the groins, and about the pudenda or anus, in 
the armpits, and on the face: when the yaws are very 
large, they are few in number; and when remarkably 
numerous, they are less in size. ‘The patients, in all 
other respects, enjoy good health, do not lose their ap- 
petite, and seem to have little other uneasiness than 
what the sores occasion. 

M. Virgile describes the species of yaws that is 
common among the negroes of St Domingo, and 
which Sauvages has termed frambasta Americana, as 
beginning from an ulcer that breaks out indiscriminate- 
ly in different parts of the body, though most common- 
ly on the legs; at first superficial, and not different 
from a common ulcer in any other circumstance saving 
its not healing by the usual applications; sooner or 
later, numerous fungous excrescences break ont on the 
surface of the body, as before described, like little ber- 
ries, moist, with a reddish mucus. Besides these, the 
soles of the feet and palms of the hands become raw, 
the skin fretting off, so as to leave the muscles bare; 
these excoriations are sometimes moist with ichor and 
sometimes dry, but always painful, and consequently 
very distressing. ‘They are mentioned also by the av- 
thor of the article in the Medical Essays; and both 
he and M. Virgile observe, that ‘there is always one 
excrescence, or yaw, of an uncommon size, which is 
longer in falling off than the others, and which is con- 
sidered as the master-yaw, and so termed. An ingeni- 
ous inangural dissertation on the subject of the yaws 
was lately published at Edinburgh by Dr Jonathan 
Anderson Ludford, now physician in Jamaica. The 
author of that dissertation considers Dr Cullen as im- 
properly referring frambcesia to the class of cachexiz. 
He thinks that this disease ought rather to be referred 
to the exanthemata ; for, like the smallpox, he tells us, 
it has its accession, height, and decline. It begins 
with some degree of fever cither more or less violent} 
it may be propagated by inoculation; and it a 

the 
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peti. the sanie individual only once in the course of a life- 

ines. time, those who recover from the disease being never 

-y~— afterwards affected with it. ‘These particulars re- 
specting framboesia are rested not merely on the au- 
thority of Dr Ludtord, but are supported also by the 
testimony of Dr William Wright, a physieian of di- 
stinguished eminenee, who, while he resided in Jamai- 
ca, had, in the eourse of extensive practiee, many op- 
portunities of observing this disease, and to whom Dr 
Ludford acknowledges great obligations for having 
communieated to him many important facts respect- 
ing it. 

Dr Ludford considers the yaws as being in every 
instanee the consequence of contagion, and as depend- 
ing on a matter swz generis. He supposes no peeuliar 
predisposition from diet, colour, or other circumstan- 
ces, as being in any degree neeessary. Le views 
the disease as chiefly arising from eontact with the 
matter, in consequenee of sleeping in the same bed, 
washing in the same vessel with the infeeted, or the 
like. In short, the yaws may be communieated by 
any kind of contaet; nay, it is even helieved that flics 
often convey the infection, when, after having gorged 


themselves with the virulent matter by sueking the ul- | 


cers of those who are diseased, they make punctures in 
the skin of such as are sound, and thus imoeulate 
them; in eonsequenee of which the disorder wi!l soon 
appear. 


Prognosis. The yaws are not dangerous, if the cure _ 


be skilfully managed at a proper time; but if the pa- 
tient has been prematurely salivated, or has taken any 
quantity of mereury, and if his skin has been suddenly 
cleared, the cure will be very difheult, if not imprac- 
tieable. 

Cure. In attempting the cure of this disease, the 
four following indieations are eluefly to be held in view: 

1. To support the strength of the patient. 

2. 'I’o promote excretion by the skin. 

3. To correet the vitiated fluids. 

4. To remove and counteraet the injuries done either 
to the constitution in general, or to particular parts, 
by the disease. _ 

With the first of these intentions, a liheral dict, con- 
sisting of a eonsiderable quantity of animal food, with 
a eonsiderable proportion of wine, and gentle exereise, 
are to be employed: but the cure is principally to 
he effeeted by mereurial salivation, after the virulent 
matter has been eompletely thrown out to the surface 
of the body by sudorifics. The following are the par- 
ticular direetions given on this head by the author of 
the article in the Medieal Essays. ‘The yaws being an 
infeetious disease, as soon as they begin to appear on 
a negro, he must be removed to a house by himself, 
er, if it is not eertain whether the cruption be the 
yaws or not, shut him up seven days, and look on him 
again, as the Jews werc commanded to do with their 
lepers, and in that time you may in most cases be ecr- 
tain. 

_As soon as you are eonvineed that it is the yaws, 
give a bolus of flowers of sulphur, with eamphor and 
theriaea. Repeat this bolus every night for a fortnight 
er three weeks, or till the yaws come to the height 5 
that is, when they neither inerease in size or number : 
‘shen throw your patient into a gentle salivation with 
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ealomel given in small doses, without farther prepara? Frambe- 
i sia. - 


is sufficient, as the patient ein bear it. If he spits a “vo 


tion; five grains repeated onee, twice, or thrice a-day, 


quart in 24 hours, it is enough. Generally, when the 
salivation is at this height, all the yaws are eovered 
with dry scaly erusts or scabs ; which, if numerous, 
look terribly. These fall off daily in small white seales ; 
and in ten or twelve days leave the skin smooth and 
clean. Then the ealomel may be omitted, and the sa- 
livation permitted to go off spontaneously. A dram of 
eorresive sublimate dissolved in an ounee of rum or 
brandy, and the solution daubed on the yaws, will, it 
is said, in general elear the skin in two days time. 

After the salivation, sweat the patient twiee or thrice 
in a frame or ehair with spirits of wine ; and give an. 
alterative eleetuary of e«thiops and gum guaiae. He 
may likewise use the deeoetion of guaiaeum and sassa- 
fras fermented with melasses, for his eonstant drink 
while the electuary is taking, and a week or a fort- 
night atter the electuary is finished. 

The master yaw must be eonsumecd an eighth or a 
tenth part of an ineh below the skin, with Afercur. cor- 
ros. rub. et alum. ust. part. equal, and digested with 
Ung. basil. flaw. 3}. and mercur. corros. rub. 3}. and ei- 
eatrized with lint pressed out of spirits of wine, and 
with the sulphate of eopper. 

After the yaws are cured, some patients are afflicted 
with earbuneles in their feet; which sometimes render 
them ineapable of walking, unless with pain. ‘The 
method of eure is, by bathing and paring to destroy 
the euticle, and then proeeed as in the master-yaw. 
The gentle eseharotics are to be preferred; and all 
imaginable care is to be taken to avoid the tendons and 
periosteum. 

T’o ehildren under six or seven years old, at the pro- 
per time of salivating, when the yaws are eome to 
their full growth, give a grain or two of ealomei in 
white sugar, onee a-day, onee in two days, or once in 
three days, so as only to keep their mouths a little sore 


till the yaws dry, and, falling off in white scales, leave: 


the skin elean. ‘This succeeds always, but requires a 
longer time than im adults. 

In St Domingo they are salivated by unction; but it 
does not appear that suecess always followed this 
praetice. It is also usual in that island to give the so- 
lution of corrosive sublimate along with a deeoetion 
of sarsaparilla. Twelve ounees of this root, and 12 
pounds of the coarsest sugar, macerated for 15 days im 
12 quarts of water, is mentioned as a speeitic, and said 
to be the prescription of an English physician ; the dose 
is four ounees every sixth hour. 


Crenus XC. TRICIIOMA. 


The Prices Potonrca, ovr Platted Hair. 


Trichoma, Sawv. gen. 311. Sag. 137- 

Pliea, £27. 313. 

Pliea sive Rhopalosis, Vog. 323. ete. 4 

This disorder is only met with in Poland and Lithu- 
ania, and consists of several blood-vessels running fron 
the head into the ends of the hairs; which eleave toge- 
ther, and hang from the head in broad flat pieces, ‘ge- 


nerally about an ell in length, but sometimes they are 
gue ae + me amt .. ive! 


os 
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Imp:ti- five or six yards long; one patient has more or less of 


cines. 
: to the wearer, and odious to every spectator. 
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MEDICINE. 


They are pamtful 
At the 
approach of winter an eruptive fever happens to many 
in these countries: the eruptions principally infest the 
head, and when at the height an ichorous humour flows 
from them. In this state they are too tender to admit 
of being touched, and the matter running down the 
hairs mats them together ; the skin by degrees, break- 
ing, the ramifications of the capillary vesscls following 
the course of the hair, or prolonged out of the skin, 
are increased to a vast length. | é, 

No method of relief is yet known; for if the dis- 
charge be checked, or the vessels cut off, the consc- 
quence is an increase of more miserable symptoms, and 
in the end death. Senuertus says, when all the morbid 
matter is thrown out of the body the plicze fall off spon- 
taneously. He further observes, that the only safe prac- 
tice in this case is, to solicit the peccant matter to the 
hairs, to which it naturally tends; and that this is best 
answered by lotions of bear’s-breech. Some say that 
2 decoction of the herb club-mess, and its seeds, with 
which the head is to be washed, is a speeihic. 


these, up to 20, and sometimes 30. 


Genus XCI. ICTERUS. 
The Jaunpvice. 


Tcterus, Lin. 224. Vog. 306. Boerh. 918. Sunck. 
go. 

Aurigo, Sauv. gen. 306. Sag. 132. 

Cachexia icterica, [offm. TTL. 301. 


Description. The jaundice first shows itsclf by a list- 
jessuess and want of appetite, the patient becomes dull, 
appressed, and gencrally costive. These symptoms 
have continued but a very short time, when a yellow 
colour begins to diffuse itself over the tunica albuginea, 
or white part of the eye, and the nails of the fingers ; 
the urine becomes high coloured, witb a yellowish se- 
diment capable of giving.a yellow tinct to linen; the 
stools are whitish or gray. In some there is a most 
violent pain in the epigastric region, which is consider- 
ably increased after meals. Sometimes the patient has 
a continual propensity to sleep; but in ethers there is 
too great watchfulness ; and sometimes the pain is so 
great, that though the patient be sleepy he cannot 
vompose himself to rest. The pains come by fits; and 
inost wemen who have had the jaundice and born clil- 
dren, agree, that they are more violent than labour- 
pais. As the disease inercases, the yellow colour be- 
comes more and more deep; an itching is felt all over 
the skin; and even the internal membranes of the vjs- 
cera, the bones, and the brain itself, become tinged, 2s 
hath heen shown from dissections, where the bones hav 
Leen found tinged sometimes for vears after 
dice bas been cured. ’ 

In like manner, all the secretions are affected with 
the yellow colour of the bile, which in this disease is 
diffused throughout the whole mass of fluids. The sa- 
liva becomes yellowish and bitter ; the urine excessively 
—_ coloured, in such a manner as to appear almost 
slack; uay, the blood itself is sometimes said to ap- 
pear of a yellow colour when drawn from 2 vein > yet. 
ir Heberden Says, that he never saw the milk altered 
in M8 colour, even in cases of very deep jaundice, In 


4 


e 
the jaun- 


process of time the blood begins to acquire a tendency 
to dissolution and putrefaction; which is known by 
the patient’s colour changing fron a deep yellow to a 
black or dark yellow. Hemorrhages ensue from varie 
ous parts of the body, and the patients firequently die 
of an apoplexy; though in some the disease degene- 
rates into an incurable dropsy; and there have not been 
wanting instances of some whe have died of the dropsy 
after the jaundice itself had been totally removed. 
Causes. As the jaundice consists im a diffusion of 
the bile threughout the whole system, it thence fol- 
lows, tbat whatever may favour the diffusion is also to 
be reckoned among the causes of jaundice. Many dis- 
putes have arisen concerning the manner im which the 
bile is introduced into the blood; but it 1s now general- 
ly agreed that it is tuken up by the lymphatics of the 
gall-bladder and bilary ducts. Hence, a jaundice 
may arise from any thing obstructing the passage of 
the bile into the duodenum, or from any thing which 
alters the state of the lymphatics in such a manner as 
to make them capable of absorbing the bile in its na- 
tural state. Hence the jaundice may arise from scirrhi 
of the liver or other viscera pressing upon the biliary 
ducts, and obstructing the passage of the bile; from 
flatus distending the duodenum, and shutting up the 
entrance of the ductus communis choledoclius into it; 
from the same orifice bemg plugged up by viscid bile, 
or other sordes ; but by far the most frequent cause of 
jaundice is the formation of caleuli, or more properly 
biliary concretions: for althongh they were long con- 


sidered as being of a calcareous nature, yet more aceu- 


rate experiments have now demonstrated, that they con- 
sist principally of a sebaceous matter ; accordingly, while 
they are so hght as to swim in water, they are also 
lighly inflammable. These are found of almost all 
sizes, from that of 2 small pea to that of a walnut, or 
bigger: they are of different colours ; and sometimes 
appear as if formed in the inward part by erystalliza- 
tion, but of lamella on the onter part ; though some- 
times the outward part is covered with rough and 
shining crystals, while the inward part is lamellated. 
These enter into the biliary ducts, and obstruct them, 
causing a jaundice, with violent pain for some time ; 
and which can be cured by no means till the concretion 
13 either passed entirely through the ductus communis 
or returned into the gall-bladder. Sometimes, im the 
opinion of many celebrated physicians, the jaundice is 
occasioned by spasmodic constrictions of the biliary 
dnets 5 but this is denied by others, and it is not yet 
ascertained whether these dnets are capable of being 


aitected by spasm or not, as the existence of muscular: 


hbres in them has not with certaimty heen discovered. 
It cannot, however, be denied, that violent fits of pas- 


sion have often produced jaundice, sometimes tempora-: 


ry, but frequently permanent. ‘This has been by some 


deemed a sufficient proof of the spasmodic contraction. 


of the ducts; but their opponents supposed, that the 


agitation occasioned by the passion might push forward: 
some bihary concretion into a narrow part of the duct, 


by which means a. jaundice would certainly be pro- 
duced, till the. concretion was either driven backward 
or forward into the duodenum altogether. But evew 
supposing the ducts themselves to be incapable. of spasm, 
yet there can be no doubt that by a spasm of the in- 
testines biliary concretions may be retained in the ducts ; 
an 
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and indeed it is principally where the duct entering 
obliquely into the intestine forms as it were a species ot 
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vertheless, as these cannot always be discovered, the Icterus. 


tie 
physician ought to proeeed in every ease of jaundice as ——\——~ 


a 


. 
; 
: 


— valve that these concretions are retained. 


[na very relaxed state of the body there is also an 
absorption of the bile, as in the yellow fever; and in- 
deed in all putrid disorders there is a kind of yellowish 
tinct over the skin, though much less than in the true 
jaundice. The reason of this is, that in these disor- 
ders there is usually an inereased secretion of bile, com- 
monly of a thinner consistence than in a healthy state, 
while the orifices of the lymphatics are probably en- 
larged, and thus ready to absorb a fluid somewhat 
thicker than what they ought take up in a healthy 
state ; but these disorders are of short duration in eom- 
parison with the real jaundicc, which sometimes lasts 
for many years. 
with propriety in any case be considered as real in- 
stances of jaundice; for, to constitute that disease, bile 
must not only be present in the blood, but wanting in 
the alimentary canal. 

It is observable, that women are more subject to 
jaundiee than men, which probably arises from their 
more sedentary life; for tlis, together with some of 
the depressing passions of the mind, is found to pro- 
mote the aecession of the disease, if not absolutely to 
produce it. Pregnant women also are frequently at- 
tacked by the jaundice, which goes off after their de- 
livery. 

Prognosis. ‘As jaundice may arise from many dif- 
ferent causes, some of which cannot be discovered du- 
ring the patient’s life, the prognosis must on this ae- 
count be very uneertain. The only cases which admit 
of a cure are those depending upon biliary concretions, 
or obstructions of the biliary ducts by viscid bile; for 
the eoneretions are seldom of such a size that the ducts 
will not let them pass through, though frequently not 
without extreme pain. Indeed this pain, though so 
violent, and almost intolerable to the sick person, af- 
fords the best prognosis ; as the physician may readily 
assure his patient that there is great hope of his being 
relieved from it. The eoming on of a gentle diarrhoea, 
attended with bilious stools, together with the cessation 
of pain, are signs of the disease being eured. We are 
not, however, always to conelude, beeause the disease 
is not attended with acute pain, that it is therefore in- 
curable ; for frequcntly the passage of a concretion 
through the biliary duets is aceompanicd only with a 
sensation of slight uneasiness. 

Cure. The great object to be aimed at in the evre 
of jaundice is unquestionably the removal of the cause 
which obstructs. the passage of bile into the intestines : 
But before this ean be accomplished, practiccs are ol- 
ten necessary for alleviating urgent symptoms; which 
may be done sometimes by supplying the want of hile 
in the alimentary canal, sometimes by affording an 
exit for bilious matter from the general mass of blood, 
bat most frequently by obviating the effcets of disten- 
tion and-obstruetion to the eirculation in the system of 
the liver. 

The measures to be employed for the removal of the 


obstruction must depend very much on the nature of the 


obstrueting cause. 
When the jaundice arises from indurated swellings 


or scirrhi of the. viscera, it, is absolutely incurable; ne- 


These affcetions, however, cannot | 


may be contained in them. 


if it arose froin calculi. The indications here are, 1. To 


dissolve the concretions; and, 2.'o prevent their for-. 


ination a second time. 
has not yet afforded a solvent for biliary concretions. 


But unhappily the medical art. 


They cannot even be dissolved when tried out of the. 


body either by aeids er alkalies, or any thing but a. 


mixture of oil of turpentine and spirit of wine; and 
these. substanecs are by far too irritating to be given in 


suffieicnt quantity to affect a concretion in the biliary. 
s ¢ s 4 
Bocrhaave observes, that diseases of the liver. 


ducts. 
arc mueh morc difficult to cure than those in any other 
part of the body; because of the difficulty there is in 
getting at the part affected, and the tedious and round- 
about passage the blood has to it. 


The juiee of com-. 


mon grass has iudeed been recommended as a specific.- 


in the jaundice, but on no good foundation. Glisson 


observes, that black cattle are snbjcet to biliary con-. 


eretions when fed with hay or dried straw in winter, 


¢ 


but are cured by the sueculent grass in the spring; 


and Van Swiecten tells a strange story of a man who 
eured himself of the jaundice by living almost entire- 
ly on grass, of whieh he devoured such quantities, 
that the farmers were wont to drive him out of their 
fields; but other praetitioners have by no means found 
this in any degrce cffectual. ‘The only method of eure 
now attempted in the jaundice is to expel the eoncre- 
tion into the intestines; for which vomits and exer- 
cise are the principal medicines. The former are 
justly reckoned the most eflieacious mediemes, as they 


powerfully shake all the abdominal and thoracie viscera 5. 


and-thus tend to dislodge any obstructing matter that 
But if there be a ten- 
dency to inflammation, vomits must not be exhibit- 
ed till bleeding has been premised. _ We must also 
procecd with caution if the pain be very sharp 3 for 
in all eases whcre the disease is attended with violent 
paia, it will be necessary to allay it by opiates before 
the exhibition of an emetic. ‘There is also danger, 
that, by a continued nsc of vomits, a coneretion whieh 
is too large to pass, may be so impacted in the ducts 
that it cannot even be returned into the gall-blad- 
der, which would otherwise have happened. In all 
cases, therefore, if no relief follows the exhibition of 
the sceond or third emetic, it will be prudent to for- 
bear their farther use for some time. 

Of all kinds of exereise, that of riding on horseback 
is most to be depended upon in this disease. It ope- 
rates in the same manner with vomits, namely, by the 
concussion it gives to the viseera; and therefore the 
cautions necessary to be observed in the use of vomits 
are also necessary to be observed in the use of riding. 
Catharties also may be of service, by. cleansing the 
prime vie, and soliciting a discharge cf the bile inte 
the intestines; but they must not be of too drastic & 
nature, else they may produce incurable obstructions, 
by bringing forward conere 
pass. Anodynes and the warm bath are serviceable by 
their relaxing quality; and there can be no doubt, 
that, from acting as powerful antispasmodics, they often 
give an opportunity for the discharge of concretions 


by very slight causes, 


firmly retained. Soap has been, supposed to do service 
ee 


when they would otherwise he 


tions that are too large to 
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MEDICINE. | 
A cataract is an obstruction of the pripui, by the ine 4 
terposition of some opaque substance which either )~ Seen 


as a solvent; but this is now found to be a mistake, and 
it acts in no other way than as a relaxant or as a gentle 
purgative. 2 

- But when all means of relief fail, as in cases of scir- 
rhus, we can then only attempt to palliate the symp- 
toms, arid preserve the patient’s lite as long as possible. 
This is best aceomplished by diurctics 5 for thus a great 
quantity of bilious matter is evacuated, and the system 
is freed from the bad eonsequences which ensuc on its 
stagnation in the habit. But even this 1s by no means 
equal to the eommon evacuation by stool ; nor van all 
the attempts to supply the want of bile in the intestines 
by bitters and other stomaehics restore the patient to 
his wonted appetite and vigour. If the pain be very 
violent, we must on all occasions have recourse to 
opiates; or if the blood has acquired a tendency to 
dissolution, it must be counteraeted by proper anti- 
septics. 

If the discase goes off, its return must be prevented 
by a eourse of tonie medicines, partieularly the ein- 
chona and antiseptics: but we ean by no means he 
certain that the jaundiee will not return, and that at 
any interval; for there may be a number of eonere- 
tions in the gall-bladder, and though one has passed, 
another may very quickly follow, and produce a new 
fit of jaundice ; and thus some people have continued 
to be aflected with the distemper, at short intervals, 
during life. 

In the East Indies, mercury has been lately recom- 
mended as exceedingly efficacious in disorders of the 


liver, especially those which follow intermitting and _ 


remitting fevers. Dr Monro, in his Observations on 
the means of preserving the health of soldiers, acquaints 
us, that he has seen somc icteric cases which, he thought, 
received benefit from taking a few grains of the sub- 
murias hydrargyri at night, and a purge next morning ; 
und this repeated two or three times a-weck. 

Infants are subject to a temporary jaundice, com: 
monly ealled the gam, soon after birth; the eause of 
whieh is not well understood. It differs remarkably 
from the common jaundice; as, in the latter, the dis- 
ease is first discoverable in the white of the eyes; but 
though the skin of infants in the gum is all over yel- 
low, their eyes always remain elear. he disorder 
gocs off spontaneously, or by the use of a gentle pur- 
gative or two. 


Cuass IV. LOCALES. 


Vitia, Savv. Class I. Lin. Class XI. V% og. Class X, 
Sag. Class I. 


Plage, Sage. Class II. 


Morbi organici Auctorum. 


Orpver I. DYSAESTHESLE., 


Dyszesthesix, Sawv. Class VI. Ord. 1. Sa 


) g. Class IX, 
Ord. i, 


Gexus XCII. CALIGO. 


The Curanracr. 


Caligo, Sawv. gen. 153. 


| Vog. 288. Sue. ven. 2 
Cataracta, Lin, 109. _- -~ = 


minishes or totally extinguishes the sight. It is ge. 
ncrally an opaeity in the crystalline humour, Tn a re- 
eent or beginning cataract, the same medicines are to 
be used as in the getta serena 3 and they will sometimes. 
succeed. But when this docs not happen, and the ea- 
taract becomes firm, it must be couched, or rather ex- 
tracted ; for which operation, sec SuRGERY.—Dr 
Buehan says he has resolved a recent cataract by giving 
the patient some purges with calomel, keeping a_poul- 
tice of fresh hemlock constantly upon the eyc, anda 
perpetual blister on the neck. 

There is, however, hut little reason to suppose that 
these practices will frequently succeed. A resolution 
can otily be effected here by an absorption of the 
opaque matter 5 and where this is possible, there is per- 
haps a better chance of its being eflceted by the 
ageney of the electric fluid than by any other means, 
For this purpose electricity is chiefly applied under the 
form of the clectric aura, as it has been called; but 
even this is very rarely suecessful, 


Genus XCIII. AMAUROSIS, 


The Gurra Serena. 
Amaurosis, Sawv. gen, 156. Lin. 110. 
Sag. 261. 
Amblyopia, Lin. 108. Vog. 236. 


Vog. 23e8 


A gutta serena is an abolition of the sight without 
any apparent cause or fault in the eyes. In cvery case 
it depends on an affection of some part of the optic 
nerve. But the affections which may produce this 
disease are of different kinds. When it is owing toa 
decay or wasting of the optie nerve, it does not admit 
of a eure; but when it proceeds from a compression 


of the nerves by redundant humours, these may be in 
some measure drained of and the patient relieved. 


For this purpose, the body must be kept open with 


the laxative mercurial pills. If the patient be young, 


and of a sanguine habit, he may be bled. Cupping 
with scarifications on the back part of the -head will 
likewise be of use. 
promoted by volatile salts, stimulating powders, &c. 
But the most likely means of relieving. the patient, 
are issues or blisters kept open for a long time on the 


A running at the nose may be 


back part of the head, behind the ears, or on the 
neck ; which have been known to restore sight even. 


after it had been for a considerable time lost.—Should 
these fail, recourse must be had to a mercurial saliva- 
tion; or, what will perhaps answer the purpose better, 
12 grains of the corrosive sublimate mercury may be 


dissolved in an English pint and a half of brandy, and ; 
a table spoonful of it taken twiee a-day, drinking half: 


a pint of the decoction of sarsaparilla after it.—Of 
late electricity has been much celebrated as efficacious, 
when no other thing could do service ; and here it has 


in some degree the same chanee of sueeess as in other 
cases of insensibility, depending on an afleetion of the _ 


nerves, m some of whieh it has certainly in particular 
cases been of use, 


In the amaurosis, Dr Porterfield observes, that it is . 


of the utmost consequence to know of how long stand- 
ing the disease has been; which is not always casily 
done if one eve only be infected. This is a very essel- 
I tial 
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together curable. Myr Boyle mentions the case of a 


— man who had a cataract for several years without know- 


ing it himself, though others did. He discovered it 
at last by happening to rub his sound eye, and was sur- 
prised to find himself in the dark. When a person, 
therefore has a gutta serena only in one of the eyes, he 
may think that the eye has bnt lately lost the power of 
sight ; though this pertiaps has been the case for several 
years. On the other hand, he may imagine that a re- 
cent disease of this kind is really of long standing. But 
by inquiring at what time he first became subject to 
mistakes in all actions that require the distanec to be 
exactly distinguished, as in pouring liquor into a glass, 
snuffing a candle, or threading a needle, we may diseo- 
ver the age of the disease, and thence be assisted to form 
amore just prognostie with respect to its cure. Dr 
Porterheld gives an instanee of his conjeeturing in this 
manner eoneerning the ease of a young lady who had 
discovered a loss of sight in one of her eyes only the 
day before. ‘The disease was thought to be of long 
standing ; but as the doetor found that she had only 
been subjeet to mistakes of the kind above mentioned 
for about a month, he drew a favourable prognostic, and 
the disease was cured. 


Genus XCIV. DYSOPIA. 
Depravep Vrsroy. 
Amblyopia, Sawv. gen. 154. Sag. 258. 


There are several species referred to this genus by 
Dr Cullen, viz. 

1. Dysopia TENEBRARUM ; 2. Dysopia Luminis.— 
The former of these is properly the nyctalopia, or night- 
blindness, of aneient authors. But amongst both the 
Greek and Latin writers, there is a direet opposition in 
the use of this word nyctalopia ; some saying it signifies 
“those who cannot see by night,’ and others express 
by it “ those who eannot see during the day, but during 
the night.’’—The difference in the aeeount of this dis- 
order, as to its appearing in the night or in the day, is 
reconeiled by considering it as of the intermitting kind: 
the differenee then will eonsist in the different times of 
its approach; so it may be called perzodical blindness. 
Intermittents appearing in a variety of modes, and the 
success of cinehona in some instanees of this sort of 
blindness, both favour the opinion of its being an inter- 
mittent disease of the eyes ; and this view has accord- 
mgly been taken of it by some late writers, particularly 
in some papers in the London Medieal Observations, 
and Medieal Transaetions. 

3- Dysopia Proximonum (Presbytia,) or the defeet 
of those who see only at too great distance. 4. Dysopia 
Dissrronum (Myopia), or the defect of those who are 
shortsighted.—These are disorders whieh depend on the 
original strueture or figure of the eye, therefore admit 
of no eure. The ineonveniences arising from them 
may, however, be in some measure remedied by the help 
of proper glasses. The former requires the aid of a 
Convex, and the latter of a coneave glass. 

5. Dysopia Lareraris ; a defeet by which objeets 
Cannot be viewed distinctly but in an oblique position. 
—Thus, in viewing an object placed on the left, they 
turn their face and eyes to the right, and vice versa.— 
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sthe- tial point 5 because an amaurosis of long standing is al- 
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Fry * . 3 5 
[his disorder may proceed from various causes both Paracusis. 
natural and aeeidental, some of which admit of no re- ——~-— 


medy. Ifit be occasioned by a partial adhesion of the 
eyelids, the hand of the surgeon is required: if by a 
transverse position of the pupil, some mechanical con- 
trivanee is neeessary. If it be owing to an albugo eo- 
vering part of the pupil, or to a film rendering a por- 
tion of the eornea opaque, the remedies for these aflec- 
tions are to be here applied. 


Genus XCV. PSEUDOBLEPSIS. 


Iuacinary Visrton of Objeets which do not exist. 


Suffusio, Savv. gen. 2147. Sag. 3.29. 
Phantasma, Lin. 73. Sag. 289. 


This very often takes place when the body is dis- 
eased, and then the patient is said to be delirious. 
Sometimes, however, in these eases, it does not amount 
to delirium; but the person imagines he sees gnats er 
other iusects flying before his eyes ; or sometimes, that 
every thing he looks at has black spots in it, which 
last is a very dangerous sign. Sometimes also sparks 
of fire appear before the eyes ; whieh appearances are 
not to be disregarded, as they frequently precede apo- 
plexy or epilepsy. Sometimes, however, people have 
been affected in this manner during life without feeling 
any other ineonvenienee. Such a disorder can rarely if 
ever be eured. 


Genus XCVI. DYSECOEA. 
Dearyess, or Difficulty of Hearing. 
Genus XCVIL PARACUSIS. 


Depravation of Hz.1rinc. 


Paraeusis, Sazv. gen. 159. Sag. 265. 
Syrigmus, Savv. gen. 219. Sag. 231. 


The funetions of the ear may be injured by wounds, 
uleers, or any thing that hurts its fabric. — The hear- 
ing may likewise be hurt by excessive noise 5 violent 
eolds in the head; fevers; hard wax, or other sub- 
stanees stieking in the eavity of the ear; too great a 
degree of moisture or dryness of the ear. Deafness 1s 
very often the effeet of old age, and is ineident to 
most people in the deeline of life. Sometimes it is ow- 
ing to an original fault in the strueture or formation of 
the ear itself. When this is the ease it admits of no 
cure ;, aud the unhappy person not only continues deaf, 
but generally likewise dumb, for life. 

When deafness is the efleet of wounds or uleers of 
the ears, or of old age, it is not easily removed. When 
it proceeds from cold applied to the head, the patient 
must be eareful to keep his head warm, especially im 
the night ; he should likewise take some gentle purges, 
and keep his feet warm, and bathe them frequently in 
lukewarm water at bedtime. Whien deafness 1s the ef- 
fect of a fever, it generally gocs off after the patient 
reeovers. If it proceed from dry wax sticking in the 
ears, it may be softened by dropping oil into them 2 
afterwards they. must be syringed with warm milk and 
water. 


If deafness proceeds from dryness of the ears, which 
may 
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Dysesthe- may be known by Icokimg into them, half an ounce 


sis. 
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them. Few things are more hurtful to the sense of Age he 


of the oil of sweet almonds, and the same guantity of 
camphorated spirit of wine, or tincture of asafoctida, 
may be mixed together, and a few drops of it put into 
the car every night at bedtime, stopping them after- 
wards with a little wool or cotton. Some, instead of 
oil, put a small sliee of the fat of bacon into cach ear, 
«hich is stid to answer the purpose very well— When 
the cars abound with moisture, it may be drained off by 
an issue or scton, which should be made as near the ai- 
feeted parts as possible. 

Some, for the eure of deafness, reeommend the gall 
of an ecl mixed with spirit of wine, to be dropped in- 
to the ear; others, cqual parts of Hungary water and 
spirit of lavender. Etmuller extols amber and musk ; 
and Brookes says, he has often known hardness of hear- 


. ing cured by putting a grain or two of musk into the 


ear with cotton wool. Where, however, an appliea- 
tion with considerable stimulant power is necessary, 
eamphorated oi!, ‘with the addition of a few drops of 
volatile'alkaline spirit, may be eonsidered as onc of the 
best. It is proper, however, to begin with a small quan- 
tity of the alkali, increasing it as the ear is found to 
bear it. In some instances, wlicre deafness depends on 
a state of insensibility in the nerves, electricity, parti- 
eularly under the form either of sparks, or of the elec- 
tric aura, has been employed with great suecess. Great 
benefit has also in some cases:becn derived from galva- 
nism. But these and other appheations.must be varied 
according to the eause of the disorder. 

Though ‘such applieations may sometimes be of ser- 
vice, yet they mneh oftener fail, and frequently they 
do hurt. Neither the eyes nor cars ought to be tam- 
pered with; they are tender organs, and require a very 
delicate touch. For this reason, what we would chict- 
ly recommend in deafness, is to keep the head warm, 
¥rom whatever cause this disorder proceeds, this is al- 
Ways proper; and more benefit has often been derived 
from it alone, in the most obstinate cases of deafness, 
than from any medicines whatever. 


Genus XCVHI, ANOSMIA. 
Defect of Suruiinea. 


Anosmia, Sawv. gen. 156. Lin. 113. 


Foo. 248. 
Sag. 262. 


Causes. Morbid affections in the sense of smelling, 
imay be considered with respect to their causes, as aris- 


ing from one of two sources ; cither from some orga- 


nic affection of the parts here principally concerned, 
or from a mere atonic state of the parts without any 
obvious affection. ‘I'he sense of smelling may be di- 


minished or destroyed by various diseases of the parts; 


as, the moisture, dryness, inflammation or suppuration 
of that membrane which lines the inside of the nose, 
commouly called the olfactory membrane ; the compres- 
sion of the nerves which supply this membrane, or some 
fault in the brain itself at their origin. A defect, or 
too great a degree of solidity, of the small spongy 
bones of the upper jaw, the caverns of the forehead, 
&c. may likewise impair the sense of smelling. It 
may also be injured by a collection of fetid matter in 
those caverns, which keeps constantly exhaling from 


nerves of the tongue and palate. 


smelling than taking great quantities of snuff, 

Cure. When the nose abounds with moisture, after 
gentle evacuations, such things as tend to take off ir- 
ritation and coagulate the thin sharp serum may be ap- 
plied ; as the oil of anise mixed with fine flour, cam- 
phire dissolved in oil of almonds, &e. The vapours of 
amber, frankincense, gum-mastic, and benzoin, may 
likewise be received into the nese and mouth. For 
moistening the mucus when it is too dry, some recom- 
mend snuff made of the leaves of marjoram, mixed with 
oil of amber, and aniseed 3 or a sternutatory of calcined 
sulphate of zinc, 12 grains of whieh may be mixed with 
two ounces of marjoram-water and filtrated. The steam 
or vapour of vinegar thrown upon hot iron received up 
the nostrils is likewise of use for softening the mucus, 
opening obstruetions, &e. 

If there be an uleer in the nose, it ought to ke 
dressed with some cmollient ointment, to which, if the 


pain be very great, a little laudanum may be added. — 


If it be a venereal ulcer, it is not to be cured without 
mercury. In that ease, the solution of the corrosive 
sublimate in brandy may be taken, as direeted in the 
gutta serena. The ulcer ought likewise to be washed 
with it; and the fumes of cinnabar may be received 
up the nostrils. 

If there be reason to suspect that the nerves which 
supply the organs of smelling arc inert or want stimu- 
lating, volatile salts, strong snufls, and other things 
which oecasion sneezing, may be applied to the nose. 
The forchead may hkewise be anointed with balsam 
of Peru, to which may be added a little of the oil of 
amber, 


Gexus XCIX. AGEUSTTA. 


Defect of Tastina. 


Ageustia, Sawv. gen. 157. 
Ageustia, L727. 114. 
Apogeusis, Yog. 449. 


Sag. 263. 


Causc. This disease also may arise either from an 
organic aflection, of an atonie state of the parts. The 
taste may be diminished by crusts, filth, mucns, aphthe, 
pellicles, warts, &e. covering the tonguc ; it may be 
depraved by a fault of the saliva, which, being dis- 
charged into the mouth, gives the same sensation as 1i 
the food which the person takes had really a bad taste ; 
or it may he entirely destroyed by injurics done to the 
Few things prove 
more hurtful either to the sense of tasting or smelling 
than obstinate colds, especially those which affect the 
head. 

Cure. When the taste is diminished by filth, mu 
cus, &c. the tongue ought to be seraped, and fre- 
quently washed with a mixture of water, vinegar, and 
honey, or some other detergent. ‘When the saliva is 
vitiated, which seldom happens unless in fevers oF 
other diseases, the curing of the disorder is the eure of 
this symptom. ‘To relieve it, however, in the mean 
time, the following practices may be of use: if there 
be a bitter taste, it may be taken away by vomits, 
purges, and other things which evacuate bile: what 
is called a nrdorous tastc, arising from putrid humours, 

is 


Tactice. 


“1 exe. 18 corrected by the jurce of citrons, oranges, and other 


Uy acids; a salt taste is eurcd by plentiful dilution with 


watery liquors : an acid taste is destroyed by absorbents 
and alkaline salts, as powder of oyster-shells, salt of 
wormwood, &e. 

When the sensibility of the nerves whieh supply the 
organs of taste is diminished, the chewing of horse- 
radish, and of other stimulating substances, will help to 
recover it. 


Genus C. ANAESTHESIA. 
Defect of the Sense of FrELina. 
Lin. 218. 


Causes, &c. This sense may be hurt by any thing 
that obstructs the nervous system, or prevents its being 
regularly conveyed to the organs of touching, as pres- 
sure, extreme cold, &e. It may likewise be hurt by 
too great a degree of sensibility, when the nerve is not 
sufficiently covered by the eutiele or scarf-skin, or where 
there is too great a tension of it, or it is too delicate. 
Whatever disorders the functions of the brain and 
nerves, hurts the sense of touching. NHenee it appears 
to proceed from the same general causes as palsy and 
apoplexy, and requires nearly the same method of treat- 


Sauv. gen. 161. Vog. 267. 


ment. 


In a stupor, or defect of touching, which arises 
from an obstruction of the cutaneous nerves, the pa- 
tient must first he purged ; afterwards such medicines 
asexcite the action of the nerves, or stimulate the sy- 
stem, may be used. For this purpose, the spirit of 
hartshorn, either by itself or combined with essential 
oils, horse-radish, &c. may be taken inwardly; the 
disordered parts, at the same time, may be frequently 
rubbed with fresh nettles or spirit of sal ammeniac. 
Blisters and sinapisms applied to the parts will likewise 
be of use ; and also warm bathing, especially inthe na- 


tural hot baths. 


OrveErR II. DYSOREXI. 
Sect. 1. APPETITUS ERRONELT. 


Morositates, Savv. Class VIII. Order II. 
Class. XTIT. Order I. 

Pathetici, Lzn. Class. V. Order IT. 

Hyperzstheses, Vog. Class VII. 


Sag. 


Genus CI. BULIMIA. 


INSATIABLE Houncer, or Canine Appetite. 


Bulimia, Savv. gen. 223. Lin. 79. Sag. gen. 335- 
Bulimus, og. 296. 

Addephagia, Vog. 297. 

Cynorexia, Vog. 298. 


This disease is commonly owing to some fault in 
the stomach, by which the aliments are thrown out 
too soon; and unless the person be indulged in his 
desire for eating, he frequently falls into fainting fits. 
Sometimes it is attended with such a state of the sto- 
mach, that the aliment is rejected by vomit almost im- 
mediately after being swallowed ; after which the ap- 
petite for food returns as violent as ever. But there 


Vor. XIII, Part I. T 
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are many circumstances whieh scem to render it pro- Bulimia. 
bable that it more freqaently arises from a morbid “—\—~ 


condition of the secreted fluid poured into the sto- 
maeh, by means of whieh the aliment is dissolved. 
When the activity of this fluid is morbidly increased, 
it will both produce too sudden a solution of the solid 
aliment, and likewise operate as a powerful and pecus 
har stimulus to the stomach, giving an uneasy sensa- 
tion, similar to that which takes place in natural hun- 
ger. Such things are proper for the cure as may en- 
able the stomach to perform its office: chalybeates and 
other tonics will generally be proper. In some, brandy 
drunk in a morning has been useful; and frequent 
smoking tobaeco has relieved others. Oil, fat meat, 
pork, opiates, and in short every thing which in a sound 
person would be most apt to pall the appetite, may also 
be used as temporary expedients, but cannot be ex+ 
pected to perform a cure. In some, the pylorus has 
been found too large; in which case the disease must 
have been incurable. 


Genus CHI. POLYDIPSIA. 
Excessive TuHirsr. 


Polydipsia, Sauv. gen. 224. Lin. 80. Vog. 
Sag. 336. 

This is almost always symptomatic; and oceurs in 
fever, dropsy, fluxes, &c. The cure is very generally 
obtained only by the removal of the primary disease 5 
and it is best palliated by the gradual intreduetion of 
diluents: But when these are contraindieated, it may 
often be suecessfully obviated by such articles taken 
into the mouth as have effect in augmenting the flow 
of saliva. 


27 5+ 


Genus CIIT. PICA. 
LoncineG, or False Appetite. 


Pica, Sawv. gen. 222. Sag. 334- 

Citta, Lin. 78. 

Allotriophagia, Vog. 299. 

Malaeia, Vog. 300. 

The pica is also very generally symptomatic of other 
diseases, as of worms, chlorosis, pregnancy, &c; and is 
therefore chiefly to be combated by the removal of the 
primary affection. Jt may, however, be observed, that 
peculiar longings oceurring in certain diseases, as for 
example in fevers, often point out a natural cure. The 
indulgence of such appetites to a moderate degree 1s 
seldom productive of any inconvenience, and often fol- 
lowed by the best consequences.—Hence there are some 
practitioners who think that such craving should very 
generally be indulged; particularly when the patient 
can assign no reason whatever for such particular long- 
ings, but is merely prompted by an uncommon and in- 
explicable desire. 


Genus CIV. SATYRIASIS. 
Satyriasis, Sawv. gen. 228. Ln. 81. Sag. 340. 


Satyriasis is a violent desire of venery in men, even 
x : e ryy ® ° 
so that reason is depraved by it. The pulse 1s quick, 


and the breathing short ; the patient is sleepless; thirsty, 
3K and 
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some than with others; and it has particularly been Nostal)| 


Dysorextw. and leathes his food; the urine is evacuated with dif- 
© 4 . . r . 
——-y~e ficulty, and a fever soon comes on. These symptoms, 


374 


however, are probably not'so much the consequence of 
satyriasis, as merely concomitant effects resulting from 
the same causc. And indeed this affection is most 
frequently the concomitant of a certain modification 
of insanity. ‘The nature and cause of this affection are 
in most instances very little ascertained ; but as far as 
we are acquainted with the treatment, it agrees very 
much with the affection next to bc mentioned, which, 
of the two, is the most common occurrence. 


Genus CV. NYMPHOMANTA. 
Furor UTERINUS. 


Nymphomania, Sewv. 229. Sag. 341. 
Satyriasis, Lz. 81. 


The furor uterinus is in most instances either a 
species of madness or a high degree of hysterics. Its 
immediate cause is a preternatural irritability of the 
utcrus and pudenda of women (to whom thie disorder is 
proper), or an nnnsual acrimony of the fluids in these 
parts.—Its presence is known by the wanton behaviour 
of the patient ; she speaks and acts with unrestrained 
obscenity ; and as the disorder incrcases, she scolils, 
cries, and laughs, by turns. 
she is silent, and secms melancholy, but her eyes dis- 
cover an unusual wantonness. ‘Thc symptoms are bet-. 
ter and worse until the greatest degree of the disorder 
approaches, and then by every word and action her 
condition is too manifest.—In the beginning a cure may 
be hoped for; but if it continue, it degenerates into a 
mania.—In order to the cure, blood-letting is common- 
ly recommended in proportion to the patient’s strength. 


Camphor in doses of 15 or 20 grains, with nitre, and’ 


small doses of the tincture of opium, should be repeated 
at proper intervals. Some venture, to give cerusa aceta- 
ta in doses from three to five grains. Besides bleeding, 
cooling purges should also be repeated in proportion to 
the violence of symptoms, &c. ‘What is useful in 
maniacal and hypochondriac disorders, is also useful 
here, regard being had to sanguine or phlegmatic ha- 
bits, &c. When the delirium is at the height, give 


opiates to compose ; and use the same methods as in a 


phrenitis or a mania, Injections of barley-watcr, with 
a small quantity of hemlock-jnice, according to Rive- 
rius, may be frequently thrown up into the uterus ; 
this ts called specifc ; but matrimony, if possible, should 
be preferred. For although this cannot be represent- 
ed as a cure for the discase when in an advanced state, 
yet there is reason to believe that it has not unfre- 
quently prevented it where it would otherwise haye 
taken place. 


Genus CVI. NOSTALGIA. | 


Vehement Desiru of revrsrrine one’s Country. 


Nostalgia, Sawv. gen. 226. Lin. 83. Sag. 338. 


This is to be reckoned a species of melancholy; and 


unless it be indulged, it very commonly proves not 
only incurable but even fatal. Although it cannot 
be considered as altogether peculiar to any nation, 
yet it is chserved to be much more frequent with 


Whilc reason is retaincd, © 


remarked among Swiss soldiers in the service of foreign —=~ 


states. 
Secr. Il. APPETITUS DEFICIENTES. 


Anepithymiz, Sav. Class VI. Ord. IL. Sag. TX. 
Ord IT. 
Privativi, Zz. Class VI. Order ILL. 


Adynamiz, Vog. Class VI. 
Genus CVIT. ANOREXTA. 


Want of APPETITE. 


Anorexia, Savv. gen. 162. Lin. 116. 


Fog. 270. 
Sag. 268. 

The anorexia is symptomaticof many diseases, but 
seldom appears as a primary affection; and it is very 
gencrally overcome only by the removal of the affection 
on which it depends. 


Genus CVIII. ADIPSIA. 
Want of Turrsr. 


Adipsia, Sawv. gen. 162. Lin.117. Vog. 28x. Sag. 
269. | 


This by Dr Cullen is reckoned to be always symp- 
tomatic of some distemper. aflecting the sensorzum com- 
mune. 


Genus CIX. ANAPHRODISIA. 
Impotence to Vrnzny. 


Anaphrodisia, Sawv. gen. 164. Sag. 270. 
Atecnia, Lin. 119. 


Agenesia, Vog. 283. 


For this, see the article ImpoTENcE in the alphabe- 
tical order. 


Orper ILI. DYSCINESLAE. 
Genus. CX. APHONIA. 
Loss of Vorce. 


Aphonia, Sawv. gen. 166. Lin. 115. Vog. 253. 
Sag. 272. 

The loss of voice may proceed from various causes. 
If one of the recurrent nerves, which are formed by 
the par vagum and the nervus accessortus, and reach 
the larynx, be cut, the person is capable of only as it 
were a half-pronunciation; but if both be cut, the 
speech and voice are both lost. The loss of speech 
happening in hysteric patients is also called aphonia ; 
but more properly that loss of speech is thus named 
which depends on some fault of the tonguc. 

Since the motion of any part is destroyed, or lesseu- 
cd at least, by the interception of the nervous fluid 
in its passage thither, and since the nerves destined for 
the motion of the tongue arise principally from the 
fifth pair, it appears that the seat of this disorder is 1m 


the fifth pair of nerves, and that the immediate cause 
: is 


Practi 


= eee 


ytice ° 


jnesie, 18 2 diminution or total destruction of the nervous 


y—— power in them. 


Hence a palsy of the tongue, which 
is either antecedent or subsequent to hemiplectic or apo- 
plectic disorders, demand our utmost attention. 

If an aphonia appears alone, it generally bespeaks 
an approaching hemiplegia or apoplexy ; but if it suc- 
ceed these disorders, and is complicated with a weak 
memory and a sluggishness of the mental powers, it 
threatens their return. That aphony usually termi- 
nates the best which procecds from a stagnation of 
serous humours compressing the branches of the fifth 
pair of nerves, which run to the tongue; but it is no 
less afflictive to the patient, and is very obstinate of cure. 

Other causes of this disorder are, the striking in of 
eruptions on the skin, a congestion of blood in the 
fauces and tongue, obstructed periodical evacuations in 
plethoric habits, spasmodic aflections, worms, a crumb 
of bread falling into the larynx, fear, too free an nse 
of spirituous liquors; also whatever destroys the hga- 
ments which go from the arytsenoid to the thyroid car- 
tilages, will destroy the voice. 

The prognostics vary according to the cause. That 
species which is owing immcdlately to spasms, soon gives 
way ou the removal of them. Ifa palsy of the tongue 
be the cause, it is very apt to return, though relieved, 
but often continues incurable. 

In order to the cure, we must cndeavour frst to re- 
move whatever obstructs the influx of the nervous fluid 
into the tongue, and sccondly to strengthen the weak 
parts. These general intentions, in all cases, being re- 
garded, the particular eauses must be removed by re- 
medies accommodated to cach. 

If worms be the cause, antispasmodics may give pre- 
sent relief; but the cure depends on the destruction or 
expulsion of the animals themselves. In case of a con- 
gestion of blood about the head, bleeding and nitrous 
medicines are to be used.—That specics-of aphony 
which remains after tle shock of an hemiplegia or apo- 
plexy, requires blisters to be applied to the nape of the 
neck; if spasmodie constrictions about the fauces and 
tongue be the cause, cxternal paregorics are of the 
greatest service, anodyne antispasmodics may be laid 
under the tongue, and the fect bathed in warm water ; 
carminative clysters also are useful.—When a palsy of 
the tongue produces this complaint, cvacnations, ac- 
cording to the patient’s habit, must be made, and warm 
nervous medicines must be externally applied, and in- 
ternally administered ; blisters also should be placed be- 
tween the shoulders.—In case of repelled cuticular erup- 
tions, sudorifics should be given, and the:patient’s drink 
should be warm. The spiritus ammoniz succinatus, or 
vinum antimonii, may be employcd either in combina- 
tion with other articles, or by themselves, and given 
at proper distances of time, in the patient’s drink, 
or on a bit of sugar.—Sometimes the serum flows 
so rapidly to the faueces and adjacent parts, in a 
salivation; as to deprive the patient of all power 
to speak; in this case diaphoretics and laxatives, 
with a forbearance of all mereurials, are the speediest 
remedies. 


Genus CXI. MUTITAS. 
DuMBNESS. 


Mutitas. Savv. gen. 165. Vog. 257. Sag. 271%. 
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Dumb people are generally born deaf; in which Mtutitas. 


case the distemper is incurable by medicine : though 
even such people may be taught not only to read and 
write, but also to speak and understand what others 
say to them. From some observations on the method 
in which this has been accomplished, we may refer the 
readcr to the article Dumsnezss, in the alphabetical 
order. But in these cases, admitting of cure in the 
manner above alluded to, the dumbness proceeds prin- 
cipally, 1f not solely, from the deafness. For when it 
proceeds from a defect of any of the organs necessary 
for speech, the tongue for instance, it is always incura- 
ble; but if it arise from a palsy, the medicines applica- 
ble in that case will sometimes restore the speech. 


Genus CXIT. PARAPHONIA. 
Change in the Sound of the Voice. 


Paraphonia, Sawv. gen. 168. 

Cacophonia, Sag. 274. 

Raucedo, Lin. 146. 

Raucitas, Vog. 252. 

Monphia, Cec. Vags"256, 251, 254, 255, 256 


The voice may be changed from various causcs. In 
males it becomes much more hard about the time of pu- 
berty ; but this can by no means be reckoned a disease. 
In others it proceeds from a catarrh, or what we call 
a cold ; it arises also from affections of the nose and pa- 
late, as polypi, ulccrs, &c. in which case the eure be- 
longs properly to SURGERY. In some it arises from a 
laxity of the velum pendulum patatd and glottis, which 
makes a kind of snoring noise during inspiration. The 
cure of this last case is to be attempted by tonics and 
such other medicines as are of service in diseases at- 
tended with laxity. 


Genus CXILL PSELLISMUS. 


Defect in PRONUNCIATION. 


Psellismus, Sawv. gen. 167. Lin. 139. Sag. 273. 
Traulotis, &c. Vog. 258, 259, 260, 261. 


Of this disease (if such it may be called), there are 
many diffcrent kinds. Some cannot pronounce tlie let- 
ter S; others labour under the same diffieulty with 
R, L, M, K, &c.; while some who can with sufficient 
ease pronounce all the letters, yet repeat their words, 
or the first syllables of them, in such a strange manner, 
that they can scarce be understood. Very frequently 
these defects arise entirely from habit, and may then be 
got the better of by those who have the resolution to at- 
tempt it; as we are told that Demosthenes the cele- 
brated orator got the better of a’habit of stammering 
by declaiming with pebbles in his mouth. Sometimes, 
however, pronunciation may be impeded by a wrong 
conformation of the tongue or organs of speech ; and 
then it cannot by any pains whatever be totally re- 
moved. 


Genus CXIV. STRABISMUS. 
SQUINTING. 


Strabismus, Sawv. gen. 116. Lin. 304. Fog. 514. 


Sag. 222. | i 
3K2 Description: 
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confused, because the several pencils of rays that come girapic), 
therefrom fall too obliquely on the crystalline to be =~; 


Ad4 
Dyscineste. 


Senenenen, pence! 


Description. 'This disease shows itself by an uneom- 
mon contraction of the muscles of the eye; whereby 


the axis of the pupil is drawn towards the nose, temples, 
forehead, or cheeks, so that the person cannot behold an 
object directly. ’ 

Causes, Prognosis, &e. J. This disease may procced 
from custom and habit ; while in the cye itself, or in 
its muscles, nothing is prcternatural or defective. 

Thus children by imitating those that squint, and 
infants by having many agrceable objects presented to 
them at onee, whieh invite them to turn onc eye to 
one and the other eye to another, do frequently con- 
tract a habit of moving their eyes differently, which 
afterwards they cannot so easily correct. Infants 
likewise get a custom of squinting by being placed 
obliquely towards a candle, window, or any other 
agrecable object capable of attracting their sight: for 
though, to see the object, they may at frst turn both 
eyes towards it; yet, because such an oblique situation 
is painful and laborious, especially to the most distant 
cye, thcy soon relax one of the eyes, and content them- 
selves with cxamining it with the eve that 1s next it; 
whence arises a diversity of situation and a habit of 
moving the eyes differently. 

In this case, which may admit of a cure if not too 
much confirmed, it is evident, that objeets will be seen 
in the same place by both eyes, and therefore’ must 
appear single as to other men; but beeause, in the eye 
that squints, the image of the object to which the 
other eyc is directed falls not on the most sensible and 
delicate part of the retina, whieh is naturally in the 
axis of the eyc, it is casy to see that it must be but 
faintly perceived by this cye. Hence it is, that while 
they are attentive in viewing any object, if the hand 
be brought before the other eye, this object will be 
but obscurcly seen, till the eye change its situation 
and have its axis directed to it; which change of situ- 
ation is indeed very easy for them, because it depends 
on the muscles of the eyes, whose functions are entire ; 
but, by reason of the habit they have contractcd of 
moving their eyes differently, the other eye is at the 
same time frequently turned aside, so that only one at a 
time is directed to this object. 

I}. The strabismus may proceed from a fault in the 
first conformation, by which the most delicate and 
sensible part of the retina is removed from its natural 
situation, which is directly opposite to the pupil, and is 
placed a little to a side of the.axis of the eye; which 
obliges sueh people to turn away the eye from the object 
they would view, that its picture may fall on this most 
sensible part of the organ. 

When this is the case, the disease is altogether in- 
curable, and the phenomena that arisc therefrom differ 
in nothing from the phenomena of the former case, 
excepting only that here, 1. The object to which the 
eye 1s not directed will be best seen; which is the re- 
verse of what happens when this disease arises barely 
from habit and custom. 2. No object will appear 
altogether clear and distinet: for all objects to which 
the eye is directed, by having their image painted in 
the retina at the axis of the eye, where it is not ve1 
sensible, will be but obscurely seen; and objects that 
are placed so far to a side of the optic axis as is ne- 
cessary for making their image fall on the most sensible 
and dehcate part of the retina, must appear a little 


accnrately eollected in so many distinct points of the 
retina; though it must be acknowledged, that this 
confusion will, for the most part, be so small as to es- 
cape unobserved. 

ILI. This’ disease may proceed from an oblique ypo- 
sition of the crystalline, where the rays that come di- 
rectly to the eye from an object, and that ought to 
converge to the point of the retina, which is in the 
axis of the eye, are, by reason of the obliquity of the 
crystalline, made to converge to another point on that 
side of the visual axis where the crystalline is most 
elevated ; and therefore the object is but obscurely 
seen, because its image falls not on the retina at the 
axis of the eye, where it is most sensible: But the 
rays that fall obliquely on the eye, will after refrae- 
tion, converge to this most sensible part of the re- 
tina; and, by converging there, must impress the 
mind with a clear idea of the object from whence 
they came. It is for this reason that the eye ne- 
ver moves uniformly with the other, but turns away 
from the object it wonld view, being attentive to 
the object to which it is not directed. When this is 
the case, it is in vain to expect any goed from me- 
dicine. 

The symptoms which naturally arise from it are, 
1. The object to which the eye is directed -will be 
but faintly secn, because its image falls on the retina 
where it is not very sensible. 2. The objcct to which 
the eye is not directed, by having its image painted 
on the retina at the axis of the eye, will be clearly 
perceived. But, 3d. This same object must appear 
somewhat indistinct, because the pencils of rays that 
flow from it are not accurately collected in so many 
distinct points in the retina, by reason of their oblique 
incidence on the crystalline. . 4. It must be seen, not 
in its proper place, but thence translated to some 
other place situated in the axis of vision. And, 5. Be- 
ing thus translated from its truc placc, where it is seen 
by the other eye that does not squint, it must necessa- 
rily appear double; and the distance between the 
places of its appearance will be still greater, if the 


.crystalline of the other eye imeline to the contrary 


side. 

IV. This disease may arise from an oblique posi- 
tion of the cornea; which, in this case, is gene- 
rally more arched and prominent than what it is na- 
turally. 

When the eye has this conformation, no object to 
which it is directed can be clearly seen, because its 
image falls not on the retina at the axis of the eye; 
and therefore the cye turns aside from the object it 
would view, that its image may fall on the most sensible 
part of the retina. 

Whicn the strabismus proceeds from this cause, the 
prognostic and the phenomena that attend. it will be 
much the same as in the case immediately preceding 3 
from which neverthcless it may be distinguished by 
the obliquity of the cornea, which is manifest to the 
senses, and if the cornca be also more arched and pro- 
minent than what it is naturally, which is commonly the 
case, the eye will also be short-sighted. ; 


re r bs ° ° . e ° 
V. This want of uniformity in the motions of our 


eyes, may arise from a defeet, or any great weakness, 
or 
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) snes. or imperfection, in the sight of both or cither of the 
Wy— cyes; and this, according to Dr Porterfield, is the 
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tractility of them after having covered his eyes from Strapismus. 
sy - s 

the light. ‘These observations were carefully made b——— 


most common cause of this disease. ‘The prognostic in 
this case is the same with that of the disease from which 
it proceeds. 

VI. Another cause from which the strabismus may 
proceed, lies in the muscles that move the eye. When 
any of those museles are too short or too long, too 
tense or too lax, or are scized witha spasm or paralysis, 
their equilibrium will be destroyed, and the cye will 
be turned towards or from that side where the muscles 
are faulty. 

In this case, the discase frequently yields to mcdi- 
cine, and therefore admits of favourable prognostic ; 
excepting only when, by a fault in the first eonfor- 
mation, any of the muscles are longer or shorter than 
their antagonist ; in which ease, if ever it sheuld hap- 
pen, no medicine can be of any use. 

As to what concerns the optieal pheenomena, they 
ave the same herc as in case first: only when the dis- 
ease commenccs not till, by custom and habit, the 
uniform motion of the eyes has becn rendered ne- 
cessary, al] objects do for some time appear double ; 
but in time they appear single. 

Lastly, This want of uniformity in the motions of 
our eyes may proceed from a preternatural adhesion or 
attachment to the cyelids: of this we have an instance 
in Langius. And that the same thing may also be oe- 
easioned by a tumour of any kind within the orbit, 
pressing the eye aside, and restraining it from follow- 
ing the motions of the other, is so evident, that in- 
stances necd not be brought to prove it. Here al- 
so the case may admit of a favourable prognostic 5 
and as for what concerns the optical phsenomena, 
they must be the same as in the ease immediately pre- 
eeding. 

The czrc, in confirmed cases, is to be effected 
by mechanical eontrivanccs, by which the person 
may be obligcd. to look straight upon objects, or not 
see them at all; or at least that he may see with 
uneasiness and eonfusedly when he squints. In the 
68th volume of the Philosophical Transactions we have 
an account of a confirmed case of squinting of a very 
uncommon kind. ‘Che patient was a boy of five years 
old, and viewed every object which was presented to 
him with but enc cyc at a time. If the object was 
presented on his right side, he viewed it with Ins left 
eye; and if it was presented on his left side, he viewed 
it with his right eye. He turned the pupil of that 
eye which was on the same side with the object in 
such a direetion that the image of the object might 
fall on that part of the bottem of the eye wherc the 
optic nerve enters it. When an object was held di- 
rectly befere him, he turned his -licad a little to one 
side, and observed it with but one eye, viz. that most 
distant frem the object, turning away the other in 
the manner above described; and when he became 
tired of observing it with that eye, he turned his head 
the contrary way, and observed it with the other eye 
alone, with equal facility; but never turned the axis 
of both cyes on it at the same time. He saw letters 
Which were written on bits of pap2r, so as to name 
them with equal ease, and at equal distances, with one 
eye as-with the other. ‘There was no perceptible dif- 
ference inthe. diameter of the irises, nor in the con- 


‘by a similar contrivanee. 


writing single letters on shreds of paper, and laying 
wagers with the elild that he could not read them 
when they were presented at certain distances and in 
certain directions. 

As from these circumstances it appeared that there 


‘was no defect in cither eye, which is frequently the 


case with persons who squint, and hence that the dis- 
ease was simply a depraved habit of moving his eyes, 
the disease seemed capable of a cure. <A paper gno- 
mon was made for this purpose, and fixed to a cap; 
and when this artificial nose was placed over his real 
nose, so as to project an inch between his eyes, the 
child, rather than turn his head so far to look at oblique 
objeets, immediately began to view them with that cye 
which was next to them. But having the misfortune 
to lose his father soon after this method was ‘begun to 
be followed, the ehild was neglected for six years, du- 
ring which time the habit was confirmed in such a 
manner as seemed to leave little room to hope for a 
cure. The same physician, however, being again cal- 
led, attempted a second time to remove the deformity 
A gnomon of thin brass 
was made to stand over his nose, with a half circle of 
the same metal to go round his temples: these were 
eovered with black silk, and by means of a buckle 
behind his head, and a cross picce over the erown of 
his head, this gnomon was worn without any incon- 
venience, and projected before his nose about two 
inches and a half. By the use of this machine he 
soon found it less inconvenient to view all oblique ob- 
jects with the eye next to them than the eye opposite 
to them. 

After this habit was weakened by a week’s use of 


the gnomon, two bits of wood, about the size of a 


goose quill, were blackened all but a quarter of an inch 


at their summits; these were frequently presented to | 


him to look at, onc being held on one sidc the extre- 
mity of his black gnomon, and the other on the other 
side of it. As he viewed thesc, they were gradually 
brought forwards beyond the gnomon, and then one 


was concealed behind the other : by these.-means, in an-- 


other week, he could bend both his cyes on the same 
object for half a minute together; and by continuing 


the use of the same machine, he was in a fair way of » 


being eured when the paper was written. 

Dr Darwin, who writes the history of the above case, 
adds, that all the other squinting people he had occa- 
sion to attend, had one eye much less perfect than 
the other: these patients, says he, are certainly cure- 
able by covering the best eye many hours in a day 5 as 
by a more frequent use of the weak cye, it not only 
aequires a habit of turning to the objects which the 
patient wishes to sce, but gains at the same time a 


more distinct vision; and the better eye at the same 


time secms to lose somewhat in both these respects, 
which also facilitates the curc. 


Gexus CXV. CONTRACTURA. 


Contractions of the LIMBS. 


Contractura, Sawv. gen. 119. Lin. 299. Sug. 225. 


Obstipitas, Sawv. gen. II. | 
Caput 
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commend purgatives, and blisters: on the nape of the Ptyalily 
neck, in order to draw off the abundant humours > but, 


Caput obstipum, Vog. 513. 


ene  Digitium, Yog. 221. 
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‘most all fevers, 


The contraction of various muscles of the body is 
generally the consequence of some other disease, as the 
rheumatism, gout, scurvy, or palsy, especially that spe- 
cies of the latter which follows the colica Pictonum. It 
is exceedingly difficult of cure ; though the warm me- 
dicinal waters are much recommended, and have some- 
times done great service. Of late electricity has been 
found to perform surprising cures in this way. 


Orpver ITV. APOQCENOSES. 


Apocenoses, Vog. Class IJ. Ord. II. 
Floxus, Sawv. Class IX. Sag. Class V. 
Morbi evacuatorii, Zz. Class IX. 


Genus CXVI. PROFUSIO. 


Fiux of BLoop. 


Profusio, Lin. 239. 
Hemorrhagia, Vog. 81. Boerh. 218. 


The disease commonly known by the name of bloody 


flux, is the putrid or contagious dysentery, a disease 
which has already been treated of. But independent 
of the discharge of blood which then takes place, he- 


morrhagy may take place from the alimentary canal 


as well as from other parts of the system. In such in- 
stances, however, if we except the place from which 


the discharge occurs, the phenomena are very much 


the same as in menorrhagia, hemoptysis, and other 


hzmorrhagies already treated of ; while the disease is to 


“be combated on the same principles and by the same 


remedies. 


_Grnus CXVII. EPHIDROSIS, 


Excessive SWEATING. 


Ephidrosis, Sawv. gen. 258. Sag. gen. 1094. 
Sudor, lam 208. - 
Hydropedesis, Vog. 121.. 


This is generally symptomatic;-and occurs in ale 
but especially in the latter stages of 
the hectic. Sometimes it is a primary disease arising 
merely from weakness; and then easily admits of a cure 
by the use.of the cinchona, the cold bath, and other 


tonics. 


- Genus CXVIII. EPIPHORA. 


Fux of the LAcHRYMAL Humour. 


Epiphora, Sawv. gen. 259. Lin. 72: 
Sag. 195. 


This by Sauvages is described as an involuntary 
effusion of tcars without any remarkable itching, heat, 
or pain. It follows long-continued ophthalmias ; or 
it may be occasioned by immoderate study, or any 
thing that weakens the eyes: hence it comes on about 
the age of 50 years, when the eyesight naturally be- 
comes weak. It in g 
ter-time, and is very hard to cure, 


3 


Vog. 99. 


Some authors re- 


proved useless 


eneral grows worse in the win- | 


‘as the diseasc cvidently proceeds from weakness, it 
would rather seem propcr to pursue a contrary method, 
Sauvages recommends to the patients to abstain from 
study, wine, and salted meats ; and also to avoid smoke 
or wind, and at: night to foment tlhe eycs with an in- 
fusion of four cloves in two ounces of proof-spirit.— 
Hungary water, rose water with sulphate of zine dis 
solved in it, &c. have also been reconmended. 


Genus CXIX. PTYALISMUS. 
SALIVATION. 


Ptyalismus, Sav. gen. 261. 
Sag. 197. , 

A salivation is often symptomatic, but rarcly a prima- 
ry disease. Dr Cullen is of opinion, that when the lat- 
ter happens to be the case, it arises from laxity; and 
then is to be cured by astringents and tonics. © In the 
Medical Transactions we have the following account of 
@ salivation brought on by a foreign substance irritating 
one of the parotid glands. 

In the-month of April 1751, a young lady about 
the age of 16 years, of a delicate habit, but subject to 
no particular: complaints, perccived the beginning of a 
disease which afterwards proved most obstinate and 
loathsome, viz. an incessant spitting. The quantity of 
this discharge was diffcrent at different times, varying 
from one pint to two pints and a half in 24 hours. 
As to its quality, it seemed to be no other than the or- 
dinary secretion of the salival glands. By so large and 
constant an evacuation, her strength became extreme- 
dy impaired, and the most efficacious medicines had 
She had taken large quantities of cin- 
chona, both alone and combined with preparations of 
iron: and afterwards the fetid gums, opium, amber, 
alum, and the Neville-Holt water, had in succession 
been given her. In the mean time an exact regimen 
had been prescribed : she had been ordered to ride con- 
stantly ; and to confine herself to a mucilaginous diet, 
such as veal, calves feet, &c. Likewise a gentle open- 
ing medicine had now and then been interposed. The 
disease still continued unaltered, she had afterwards 
tried the t/nctura saturnina ; and had, at the same time, 
been encouraged to chew cinchona, and to swallow the 
saliva. But all these attempts had been vain ; and after 
she had taken some or other of the medicines above 
mentioned until the end of September 1753, namely, 
above two years, it appeared to her physician, Sir 
George Baker, unreasonable to expect relief in such a 
case from any internal medicines whatever. 

He now conceived a suspicion, that some extrane- 
ous body having accidentally found its way into the 
meatus auditorius, might possibly be the cause of this 
extraordinary secretion, by keeping up a continued ir- 
ritation in the parotid glands. With this view he ex- 
amined her ears, and extracted from them a quantity of 
fetid wool. How, or when, it came thither, no ace 
count could be given. 

To this substance he attributed the beginning of the 
salivation, notwithstanding that the disease did not im- 
mediately abate on the removal of the wool; as it ap- 
peared to be no improbable supposition that the dis- 
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Jeeno- charge might be continued by the force of habit, though 


es. 


the original cause no longer remained. 

It seemed, therefore, expedient to introduce some 
other habit, in the placc of the increased secretion of 
saliva; which habit might afterwards be gradually Icft 
off. With this intention, he prevailed on the paticnt 
to chew perpetually a little dry bread, and to swallow 
it with her spittle. Ina few weeks, it became neces- 
sary for her to chew the bread only at certain hours in 
the day; and thus, aftcr two months, she became en- 
tirely free from a most disgustful and tedious disor- 
der. 

It is worthy of observation, that, at first, thc swallow- 
ing ef so much saliva frequently occasioned a nausea; 
and that then, for a few hours, she was obliged to spit 


it out as usual; and that during the greatest part of 


the time, when she chewed the bread, she had a stool 
or two every day more than common. 


Genus CXX. ENURESIS. 
An involuntary Fiux of Urine. 


Enuresis, Sawv. gen. 264. Lin. 195. Vog. 113. 


Nag. 200. 


This is a distemper which frequently affects chil- 
dren, otherwisc healthy, when aslecp ; and is cxtreme- 
ly disagreeable. Oftcn it is merely the effect of lazi- 
ness, and may be driven off by proper correction; but 
sometimes it proceeds from an atony or weakness of 
the sphincter of the bladder. Many ridiculous cures 
have been prescribed for it, and among the rest ficld- 
mice dried and powdercd. Tonics are frequently of 
use ; but sometimes the distemper proves obstinate, in 
spite of every thing we can use. In the London Me- 
dical Observations we find blisters much recommend- 
ed in this disease when applied to the region of the os 
sacrum. <A girl of 13 years of age had been subject 
to an enuresis for four ycars. She could retain her 
Water but a very little while in the day-time, but it 
flowed continually in the night. She had taken Peru- 
vian bark and elixir of vitriol in considerable quantitics ; 
also valerian and the volatile julep, without effect. 
She was severely threatened, as the physician suspected 
it might arise from a bad habit; but this producing no 
ellect, a blister was applied to the os sacrum, which in 
24 hours totally removed the diseasc. A man aged 32; 
having been seized with an incontinence of urine and 
palsy of the lower extremities in consequence of tak- 
ing a quack medicine, was curcd of the incontinence 
of urine in 24 hours by one blister, and of the palsy it- 
self by another. A woman of 50 having been seized 
With an enuresis and paralytic affection of the right 
thigh and leg in consequence of a sprain, was cured of 
both by a single blister. Several other cascs are men- 
tioned, by which the power of blisters in removing this 
distemper seems to exceed that of cvery other medi- 
Cine whatever. 


Genus CXXI. GONORRHOEA. 


Gonorrhcea, Sawv. gen. 208. Lin. 200. Vog. 118. 
Sag. 204. 

The gonorrhcea is a flux of viscid matter of various 

Colours, from the urethra in men and the vagina in wo- 
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It commonly proceeds from coition with a Gonor- 


person infected with the venereal disease, and is one of  rheea. 


the most common forms under which that disease shows 
itself. 

Description. The first symptoms of the diseasc in 
men are commonly a sensation at the end of the penis 
not unlike a flea-bite, together with a fulness of the 
lips of the urethra, and some degree of tension in the 
penis, the urinary canal feeling as if tightened, and 
the urine flowing in a small and unequal stream: 2 
little whitish mucus is to be seen about the orifice of 
the urethra, and oozing from it when slightly pressed, 
especially if the pressure be madc on the spot where the 
soreness is most felt. The discharge soon increases in 
quantity, and varies in its colour according to the 
degree of inflammation. The patient feels a sensation 
of heat and pain in evacuating his urine, particularly 
at certain spots of the urethra, and above all towards 
its orice ; and the involuntary erections to which he 
is subjected from the stimulus, particularly when warm 
in bed, occasion a distortion or curvature of the penis, 
attended with exquisite pain. When the inflammation 
is violent, the glans appears tumid and transparent, 
the tension extends through the whole of the penis, 
the perinzeum is affected with swelling and redness, and 
even the loins, buttocks, and anus, sympathize and af- 
ford a very uneasy sensation. Sometimes the prepuce 
inflames about the end of the penis, and cannot be 
drawn back, occasioning what is called a phymosis; at 
other times, asin the paruphymosis, it remains in an 
inflamed state below the glans, so that it cannot be 
drawn forwards ; and, if the stricture and inflammation 
be violent, may terminate in gangrene. Now and 
then, especially when there is a phymosis, we may- 
perceive a hard chord extending along the back of the 
penis. This-is an inflamed lymphatic, and may be 
considered as a prelude to a bubo. . When, howcver, 
a bubo docs appear, almost: universally some ulceration: 
is previously to be discovered about the preputium, 
or glans penis; which gives ground to presume that 
some other contagious mattcr besides that of gonor- 
rhoea may have been applied to the urcthra. Fr it is 
certain that matter capahle of communicating the con- 
tagion of gonorrhoea to a female, is often copiously 
applied to the whole glans penis of a male for several 


days. together, without giving either -ulceration or-_ 


bubo. 

In mild cases, the scat of the disease is in the urethra, 
not far from its orificc; but it frequently happens that: 
the virus insinnates itself much higher up, so as to 
affect Cowper’s glands, the prostate, and parts very 
near to the neck of the bladder. - 

In the generality of cases, the inflammation goes: 
on increasing for several days, commonly for a week 
or a fortnight ; after which the symptoms begin to 
abate; and the running, when left to itself, gradually 
lessens in quantity, and becomes whiter and thicker, 
till at length it totally stops. The colour of the mucus, 
however, is by no means a certain guide in these cases : 
for in many patients it is of a- yellowish, and some- 
times of a greenish hue to the very last; but in genc- 
ral it becomes more consistent towards the close of thie: 
discasc. 

In women, the external parts of generation being 


fewer and more simple, the disease 1s less oe 
an 
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charge is produced from that part of the urethra where ,, 


Sometimes the vagina only is affected ; 
and when this happens, the symptoms are very trifling: 
but in geacral it comes on with an itching and sensation 
of heat as in the other sex; and is attended with 1n- 
flammation of the nymph, inside of the /abza, clitoris, 
caruncule myritformes, the orifice and sometimes the 
whole of the mcatus uriaarius. Very often the deep- 
seated ylands of the vagina are affected, wud it 15 some- 
times difficult to distinguish the diseharge of a go- 
norrheea from that of the fluor albus. 

Causes, &c. Many ingenious arguments have of 
late been advanced to prove, that the gonorrhoea and 
the lues venerea are dillercnt affections, originating 
from two distinct speeies of virus; and this contro- 
versy still, perliaps, remains to be decided by future 
faets. Certain it is, that in 19 of 20 eases of gonor- 
rhoea, no symptom whatever of siphylis appears , and 
that the disease readily admits of cure without having 
recourse to those remedies which are nniversally requi- 
site for combating the contagion of siphylis. It is by 
no means wonderful, that in some cases both eonta- 
gions, supposing them different, should be communi- 
eated at the same time. Nay, eases are by no means 
rare, where the contagion of itch, though essentially 
different from both, has been communicated with ei- 
ther. But as undeniable proof that the contagion in 


both eases is preeisely the same, it has been alleged by 


some, that the matter of a ehanere introduced into the 
urethra will generate a gonorrhoea, and that the dis- 
charge from a gonorrhoea will produce chanere, bubo, 
and every other symptom: of siphylis. On the other 
hand, however, it is contended, that when experiments 
of this nature are eonducted with the greatest aceu- 
raey, the matter of siphylis uniformly produces siphy- 
lis, and that of gonorrhea, gonorrheea only. With- 
out pretending to decide on which of these experi- 
ments the greatest dependenee is to be put, we may 
only observe, that while an almost ineoneeivably small 
portion of siphylitie matter applied to the glans penis, 
from conneetion with an infeeted female, infallibly 
produces siphylis if it be not speedily removed, the 
matter of gonorrhcea, in every instance of that disease, 
is applied te the whole surface of the glans penis for 
many days together without producing almost any bad 
cfleet whatever. From this, therefore, there is ground 
for inferring, either that it is not capable of being ab- 
sorbed, or that if absorbed it is innocent. 

Bat while there have -been disputes with regard to 
the peculiar nature of the-matter in gonorrhcea, there 
have also been controversies with respect to the source 
{rom whence it is derived. While some suppose it to 
be prineipally purulent matter arising from uleerations, 
others assert that no such ulceration is ever produeed in 
the urethra by gonorrhcea. They contend that the in- 
creased seeretion in these cases is exactly similar to 
what happens in the catarrh. But the eomparison 
will by no means hold good in every particular: in the 
latter the whole membrane of the nose is equally irri- 
an es in the gonorrhea, only particular parts 

© uretara seem to be aflceted. The disease, in 

the generality of cases, seldom extends more than an 

pe we —_ along saab: eanal, and in many is eon- 

ined (at least in the be ginning) to a small spot about 

an ineh from the extremity of the glans. The dis- 
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the pain is felt ; and the patient, when he voids his 
urine, fecls no smarting till it reaehes the inflamed spot: 
but as the disorder inercases, the inflammation afleets 
2 greater nuniber of points, just m the same manner as 
chaneres affect diflerent parts of the glans. It might 
be supposed that dissection would at once clear up this 
matter, and put an end to the dispute; but this is fap 
from being the ease. Dr Simmons has seen several 
uretliras opened in persons who had a gonorrhea at 
the time of their death: in three of them the surface 
of the urethra, as in the cases related by Morgagni, 
appeared for some way down of a slight red eoleur, 
and in all of them was covered with mucus; but with- 
out any appearance of ulceration, except in two dissee- 
tions at Paris, in which most of the gentlemen presené 
were convinced that they saw evident marks of it: 
but Dr Simmons says that the appearances were te 
him net sufheiently satisfactory to enable him to decide 
with certainty on the subjcet. On the other hand, 
when we eonsider that the discharge in a gonorrhea is 
sometimes tinged with blood, and that when this hap- 
pens a little blood vessel is no doubt ruptured, we 
can have no reascn to doubt that an ulceration may, 
and sometimes does, happen in these cases ; espeeially 
as we often observe an cxeoriation near the orifiee of 
the urethra. It is certain, that wherever there is con- 
siderable inflammation, there will be danger of uleera- 
tion. Besides, from a neglected or badly treated go- 
norriicea, we often see fistulas 77 pertnco, and other ul- 
eers of the urethra, penctrating through its substanee, 


-and affording a passage to the urine. And there can 


be no doubt that slight uleerations of this canal often 


-eccur, and are afterwards perfectly obliterated, in a 
-similar manner to what happens in the papillc of the 


tongue, the tonsils, &e. Such an obliteration will 
the more readily take plaee in a part like the urethra, 
defended with mueus, and not exposed to the air, 
which is known to have no little efleet in hardening @ 
cieatrix. 

But whether uleers take place or not, whether the 
virus of gonorrhea be precisely of the same kind with 
that which gives siphylis, or of a different kind, there 
is reason from the phenomena of the disease to con- 
elude, that the matter first acts by mixing with the 
mueus at the extremity of the urethra; and that from 
thence it is propagated upwards, particularly where the 
excretories of mucus are most numerous ; and that on 
the parts to which it is applied, it operates as a peculiar 
irritating cause. ‘The consequences of this irritation 
will be inflammation and an increased seeretion of 
mucus ; and so far the complaint will be local. In 
ninety-nine cases of an hundred, a local affection of this 
kind constitutes the whole of the disease ; and ef this 
inflammation, ulcerations within the urethra, strietures, 
and other local affections, may be the consequences 
But whether a disease of the habit ever takes place, 
unless when the contagion of siphylis is communieated 
with that of gonorrlicea, still remains to be determined 
by future observations and experiments. 

Nothing ean be more yariable than the period at 
whieh the disease makes its appearance after infection. 
Perhaps, at a medium, we may place it between the 
4th and 14th day: but in some cases it happens within 
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ceno- 24 hours; and in others, not before the end of five or 


eS. 


even six weeks: neither of these extremes, however, 
are common. 

From what has been said of the manner in which 
the contagious matter in gonorrlicea aets, and of the 
influence it exerts on those parts with whiel: it comes 
in contact, it follows, that the prevention of gonor- 
rhoea must depend on the removal of the contagious 
matter, as soon as that ean be done; and where this is 
either altogether neglected or not properly accomplish- 


ed, that the cure must depend on counteracting the in- 


flammation which this contagious matter excites, and 
the consequences whieh result from it. 

The first cf these intentions may be most certainly 
and miost easily accomplished by careful lotion of’ all 
the parts to which the contagious matter has any 
chance of being applicd. ‘These parts, at Icast en the 
first application of the matter, are readily aecessihle : 
for even in men there is no reason to belive that it 
at first penetrates to any extent in the urcthra. 'U'his 
washing of the parts should be performed as soon as 
possible; because then the matter is both most ac- 
cessible and least involved with mucus: but although 
washing cannot be accomplished at an early period, it 
should not be negleeted afterwards; for from the dis- 
ease uniformly commencing, eveu when it does not 
appear till a considerahle time after the application of 
the contagious matter, with a peculiar sense of titilla- 
tion at the external parts, particularly in men at thie 
extremity of the urethra, there is reason to believe that 
the contagious matter attached to the mucus may re- 
main latent there for a very considerable time. For 
the purpose of washing, with a view to the prevention 
of this disease, recourse may be had to almost any wa- 
tery fluid, provided it be not so stimulant as to pro- 
duce bad effects from injuring the parts. Pure water, 
properly applied, is perhaps one of the best lotions ; 
but there can be no doubt that its power in removing 
the contagious matter may be somewhat increased by 
such additions as render it a more powerful solvent of 
mucus. With this intention, one of the most power- 
ful additions is the vegetable alkali, either in its mild or 
eaustic state. In the latter state it is the most active, 
but in the former it is most safe; andthe carbonas pot- 
asse of the Edinburgh pharmacopceia, to the extent 
of half a dram, dissolved in six or eight ounces of 


Water, 1s one of the best lotions that can be employed. 


The purpose of removing the contagion may often also 
be eflectually answered from washing with water im- 
pregnated with soap; for there the alkali, though in 
a caustic state, is prevented from exerting any disa- 
grecable effects, in consequence of its being combined 
with oily matters. 

With the view of preventing gonorrhoea, some have 
advised, that the alkali either in its mild or caustic 
state, properly diluted with water, should be injected 
into the urethra: and there can be no doubt, that by 
this means the contagious matter, when it has entered 
the urethra, may be removed. A removal may also 
be eflected by the injection of a weak solution of cor- 
rosive sublimate, whieh sceins to aet not by dissolving 
the mucus but by producing an augmented seeretion. 
But at a very early period of the disease, injections are 
probably unneeessary ; and if it has made any conside- 
Table progress, they are dangerous: for from the aug- 
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mented sensibility of the part, even very gentle oncs 
are apt to excite a high degree of inflammation. 
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There are practitioners who, supposing that the body “-"y-—~4 


possesses powers to cxpel the virus, and that the disease 
has a certain period to run through its several stages of 
progress, acmé, and decline, are for leaving the cure to 
nature ; or at least content themselves with assisting her 
by an antiphlogistic regimen, gentle evacuations, and 
the like. 

That in many eases the disorder admits of a natura! 
cure, there can be no doubt ; the inereased seeretion of 
inucus earrying off the virus faster than it is formed, 
till at length the infection is wholly removed: But it 
is equally certain, that in every case, by the applica- 
tion of suitable remedies to the inflamed part, we may 
shorten the duration of the complaint. and abridge the 
sufferings of the patient, with the same certainty and 
safety as we are enabled to remoyc the effects of an 
ophthalmia or any other local inflammation, by proper 
topical applications. General remedies, such as ecca- 
sional blood-letting, a cooling diet, the liberal use of 
diluting liquors, and mild purges, are by all allowed 


to be useful, and cven neeessary. Astruc was of opi- 


nion that in these cases blood-letting ought to be re- 
peated five or six times ; and there are still many prac- 
titioners who depend much en repeated evacuations of 
this sort for a removal of the inflammation. But there 
is, perhaps, not onc case in ten in which it is at all re- 
quisite ; and this small number of cases will consist only 
of the strong and plethoric: in such, when the ehordce 
is frequent and painful, and the pulse hard and full, 
the loss of from eight to twelve ounces of blood will be 
beneficial, but it will he éeldom necessary to repeat the 
operation. 
by the local stimulus of the virus and the urine; and 
all that we ean expect from venesection is to moderate 
the pain and the frequency of erection. In persons of a 
delicate habit, and of an irritable fibre, the evacuation 
will do no good; but if repeated will certainly be liable 
to do harm, hy increasing irritability, and of course 
rendering the patient more susceptible of stimulus. 
The utility, and even the necessity, of a cooling re- 
gimen, are sufficiently obvious ; wine and spirittots 


liquors, spiecries, a fish-diet, much animal-food, and 


salted and high-seasoned dishes of every sort, will con- 
stantly add to the complaint. ‘The patient should cat 
meat only once a-day, and that sparingly. He should 
abstain trom hot suppers. Milk, mild vegetables, and 
fruit, should constitute the principal part of his diet 
while the inflammatory symptoms continue. Every 
thing that tends to excite the venereal imagination 
should be studiously avoided ; for whatever promotes 
erections of the penis will increase the inflammation, 
and of course add fuel to the disease. For the same 
reasons much walking or riding on horseback will be 
hurtful, from the irritation kept up in the perineum 
by such means. Violent exercise of any kind, or any 
thing that is liable to increase the heat and the momen- 
tum of the blood, will of course be improper. 
The drinking freely of mild, cooling, mueilaginous 
liquors, sueh as linseed tea, orgeat, whey, milk and 
water, almond emulsion, and the like, will be extreme- 
ly useful, by diluting the urme, an d preventing its salts 
from stimulating the urethra. ™ hen the heat and pain 
in making water are very considerable, mucilaginous 
- 3h substances 
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The inflammation in these cases is kept up 
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dangerous to the patient. A suppression ef urine has ¢ 


sribstances are found te Lave tl® Lest eflect, particularly 
the gum tragacanth. It 1s 2 common practice to give 
cgual quantities of this gum or gum arabic and nitre, 
and to dissolve nitre in the patient’s drink, with a view 
to Jessen the inflammation. But in these eases nitre is 
always improper: it is known to be a powerful diurc- 
tic, its chief action being upon the urinary passages 3 so 
that the stimulus it oecasions will only scrve to increase 
the evil it is intended to alleviate. Supertartrite of 
potass, on account of its diurctie quality, will be equal- 
ly improper. Our view here is not to promote a pre- 
ternatural flow of urine; for the virus, being insoluble 
in water, cannot easily be washed away by such means; 
but cur object ought to be, to render the urine that is 
seercted as mild and as little stimulating as possible. 

Mild purecs, whieh eonstitute another matcrial part 
of the general remcdics, are no doubt extremcly usetul 
when exhibited with prudence; but it 1s well known 
that the abuse of purgative medicincs in this discase 
has been produetive of numerous evils. Jormerly it 
was a pretty ecneral practice to give a large dosc of 
calomcl at bed-time, three or four times a-week ;. and 
to work it off the next morning with a strong dose 
of the pile cocci, or some other drastic purge. ‘This 
method was persevered in for scveral wecks: in eonsc- 
quence of which the patient often found bimself trou- 
bled with an obstinate glcet, and perliaps his constitu- 
tion matcrially injured; the effect of such a method 
being (especially in irritable habits) to weaken thie 
stomach and bowels, and lay the foundation of hypo- 
chondriaeal complaints. Violent purging likewise often 
occasions strangury, and other troublesome symptoms. 

The cathartics employed in these eases should be 
gentle; such as Roehelle salt, manna, tartarised alkali, 
aud the like. ‘They should be given only in a dose suf- 
ficient to procure two or three stools, and be repeated 
only every two or three days. ‘The daily use of the 
purgative clectuaries that are still given by some prae- 
titioners, serves only to keep up a continual irritation 
on the bladder, and of course to prolong the inflam- 
mation. 

The topical remedies that are used consist chiefly of 
different sorts of injections, the ingredients of which are 
extremely various; but thcir modes of operation may 
in general he referred to their mucilaginous and seda- 
tive, or to their detergent, stimulating, and astringent 
qualities. In the hands of skilful praetitioncrs, great 
advantages may doubtless be derived from the use of 
these remedies 5 but, on the other band, the improper 
und unseasonable administration of them may prove a 
souree of irreparable misehicf to the patient. 

We know that mucilaginous and oily injeetions will 
tend to allay the local inflammation ; and that a seda- 
tive injection, sueh as a solution of opium, will lessen 
the irritability of the parts, and of course produce a 
sitilar effect ; the utility of such applieations is there- 
fore sufficiently obvious. 

A detergent injection, or one that will act upon the 
mucus of the urethra, increase the diseharge of it, wash 
it away, and with it the venereal virus that is blended 
with it, can only be used as a prophylaetic before the 


symptoms of infection have made -their appearance. - 


ut great circumspection is neecssary in the use of 
this Kind of injection. If it be too weak, it can 
be of no cflicacy; and if it be too strong, it may prove 


been brought on by the improper use of an injeetion of 
this kind. When the symptoms of inflammation bayve 
onee made their appearance, the stimulus of such an in- 
jection must be extremely hazardous. F.xeoriation of 
the uretbra lias but too often been produced by remedies 
of this sert in the hands of adventurous kl 
practitioners. 

While the inflammation of the urethra continues, 
evcry thing that stimulates it must be hurtful. If the 
injection exeites a painful sensation in the urcthra, as is 
but too often the case, it will be lable to produee swell- 
ed testicles, difficulty in making water, excoriation, and 
other eflects of increased inflammation : if, by its astrin- 
gency, thc running be checked before the virus that 
excited the discharge he properly subdued, the patient 
will be exposed to fresh dangers ; and perhaps to a va- 
riety of local complaints, such as obstructions in the 
urcthra, and abscesses 77 perinao, which are well known 
to be somctimcs owing to applications of this sort im- 
properly managed. 

When the inflammation has subsided, gently stimu- 
lating and astringent injeetions may be uscd with safe- 
ty, and with eonsiderable advantage: for as the in- 
flimmation is at first excited by the stimulus of the ve- 
nereal virus, so when the former begins to lessen, we 
may be assurcd that the activity of the latter has abated 
in proportion ; and, in general, when the inflamma- 
tory symptoms are entircly removed, it will be found, 
that the mucus is no longer of an infectious nature, 


but is merely the effect of an increased seeretion and 


of relaxation. Mild astringents will therefore serve to 
braee and strengthen the vessels seereting mueus, and 
in this way will lessen the discharge, and greatly pro- 
mote tle cure. 
ber of eases, a gonorrhcea, which if treated by internal 
remedics alone, would continue for five or six weeks, 
or longer, may, when judiciously treated with injec- 
tions, be cured in a fortnight, and very often in less 
time. The great aim, therefore, of the practitioner 
ought to be at first to make use of such injeetions only 
as will tend to lubrieate the surface of the urethra, and 
to counteraet and destroy the stimulus of the virus: as 
the inflammation abates, he may add some gently astriu- 
gent preparation to a mucilaginous and sedative injec- 
tion; taking care that its astringency be suited to the 
state of the disease, and to the irritability of the pa- 
tient. Amongst a great variety of substances, mer- 
cw’y in different forms is one of those that is the most 
frequently cmployed in injections. All these mercurial 
injeetions have more or less of astringeney ; and, ae- 
cording to Dr Simmons, it is solely to this property 
that we are to ascribe their effects; for the idea of 
their correcting the venereal virus was originally in- 
trodueed, and has, he thinks, been continued, upon mis- 

taken principles. 
Calomel, mixcd with the mucus discharged im a g0- 
norrhcea, bas no more power in destroying the infec- 
tious properties of that mucus than cerusse or any other 
preparation would have. A diluted solution of subli- 
mate injeetcd into the urethra, will, like a solution of 
verdigrise, or blue vitriol, or any other styptie, con- 
stringe the mouths of the laeunge; but this is all that 
it will do, for it will never lessen the infectious nature 
of the virus. This same thing may be observed of 
| crude 
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It is eertain, that in the greater num- 
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eeno- Crude mercury extinguished by means of mucilage, or 

ses. of mercurial ointment, blended with the yolk of an egg, 

y~~ and which, when thrown up into the urethra, will act 
nearly in the same manner as balsam of copaiva, or any 
other stimulating injection. The stimulus of mercury, 
however, has often been found of considerable efficacy ; 
and in women, when the vagina only was affected, af- 
ter washing the parts well, the cure has been accom- 
plished by rubbing them repeatedly with mercurial 
olitment. 

As the gonorrhoea is only a local «affection, it may 
be inferred, that the internal use of mercury 1s nnne- 
cessary towards the cure. Very often indeed this com- 
plaint may be removed without having recourse to mer- 
curials. Sometimes patients have been met with whose 
general health has been greatly impaired by a long con- 
tinued use of mercury in such cases, while the original 
disease, the gonorrhoea, was rendcred much worse by 
it. In some it has degenerated into a glect, that was 
cured with extreme difficulty ; in others it has brought 
ona variety of distressing symptoms. In cases of gonor- 
rheeas, therefore, whenever mercury is administered, it 
ought to be, not with a view to expedite the cure, but 
merely to obviate the dangers of siphylis. When the 
infection is apparently slight, and the inflammation and 
the symptoms trifling, we may procced without the as- 
sistance of mercury, especially if the patient be of a 
weak, relaxed, and irritable hahit, likely to be injured 
by mercurial medicines. On the other hand, when the 
discharge is violent, the inflammation considcrable, or 
the seat of the disease high up in the urethira, it is per- 
haps the most pradent plan to give mercurials in small 
dloses, and in such forms as scem the best adapted to the 
constitution of the patient. 

The pilule hydrargyri, as prepared according to the 
receipts inserted in the last edition either of the Lon- 
don or Edinburgh Pharmacopeeias, in both of which 
the mercury is rendered active mercly by triture, may 
perhaps be considered as one of the mildest and most 
efficacious forms under which mercury can be exhibited 
by the mouth. Its efficacy will depend on its not ir- 
‘tating the bowels, and thus passing off by stool ; care 
must likewise be taken to prevent its affecting the 
nonth. Of the chemical preparations of mercury, the 
mildest and least irritating is calomel. It may be given 
from gr. if}. to gr. iii. at bed-time, occasionally inter- 
posing a mild purgative to prevent it from salivating ; 
hut in general the mercurial pill just mentioned is to be 
preferred. 

When there is no chanere or bubo, no appearance 
in short of siphylitic infection, it would be improper 
to administer corrosive sublimate, the mercurius calci- 
Hatus, or any other of the more acrid preparations of 
mercury. — 

After a gonorrheea proceeding from vencreal causes 
has been removed, another kind of running without 
pain, called the gonorrhaa mucosa, or &leet, sometimes 
remains. Sometimes it arises from a constriction and 
excoriation of the urethra, and frequently it is the ef- 
fect of an enlargement and discased state of the pro- 
State. In each of these cases, as the glect is the effect 
of irritation, the cure will depend on the removal of 
the local disease that occasions it. But there is ano- 
ther species of gleet that secms to depend chiefiy on 
@elaxation, It is in gencral free from infection, and 
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18 most common in those who have had long and fre Obstipxtio. 
quent gonorrhoeas. It is likewise often the elect of a —a—~ 


debilitated habit, from severe purging, or a long coz- 
tinued use of mercurials. A discharge of this kind is 
more frequent in women than in men 3 or, at least, thie 
fluor albus, after a gonorrhoea, will often be mistaken 
for a gleet. — 

When there is no reason to suspect remaining con- 
tagion, astringent injections will be of the greatest ser- 
vice. It wili be necessary, at the same time, to attend 
to the health of the patient, by employing cinchona, 

~ chalyheate waters, cold bathing, and such other reme- 
dies as will tend to strengthen the system: and indeed 
Ly the use of these, particularly by the cinchona, such 
runnings are often successfully combated in those who 
from apprehension of dangerous consequences cannot be 
prevailed upon to employ injections. When there is 
no tendency to inflammation, the balsam of copaiva may 
be prescribed with advantage in large doses. Dr Sim- 
mons says he once saw a complaint of this sort removed 
by applying a blister to the perineum, after it had re- 
sisted a variety of other remedies. In the Medical Gh- 
servations also we have an account of a gleet and in- 
continence of urine removed at once by a blister to the 
os sacrum. In general, however, the other methods 
above mentioned will be sufficient to remove it, though 
sometimes it will continue for a long time in spite of all 
our endeavours to check it.—Other kinds of gonorrhcea, 
in which the semen itself is ejected, especially during 
sleep, may be cured by tonics and a mild ccoling regi- 
men, 
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Costiveness is sometimes occasioned by debility in 
dyspeptic persons, sometimes it is the effect of rigi- 
dity, and sometimes it is symptomatic of the. colic. 
It may proceed from an affection of the liver; drink- 
ing rough red wines, or other astringent liquors; too 
much exercise, especially on horscback: it may like- 
wise proceed from a leng use of cold insipid food, which 
docs not sufficiently stimulate the intestines. Sometimes 
it. 1s owing to the bile not descending to the intestines, 
as.in the jaundice: and at other times it procecds from 
diseases of the intestines themselves, as a palsy, spasms, 
tumors, &c. LAS 

Excessive costiveness is apt to occasion pains of the 
head, vomiting, colics, and other complaints of the 
bowels. It is peculiarly hurtful to hypochondnac and 
hystcric persons, as it generates wind and othicr distres- 
sing symptoms. ; 

Persons who are generally costive should hve upon 
@ moistening and laxative diet 5 as roasted or‘ boiled 
‘apples, pears, stewed prunes, raisins, grucls, with cur- 
rants, butter, honey, sugar, and such like. Broths 
with spinage, leeks, and other soft pot-herbs, are like- 
wise proper. Rye-bread, or that which is made of a 
mixture of wheat and rye together, ouglt to be eaten. 
No person troubled with costiveness should eat white 
bread alone, especially that which is made of fine 

3L2 flour. 


Mpischeses. four. The best bread fer keeping the belly soluble is 

weeny what in some parts of England they call mesdzz. It is 
made of a mixture of wheat and rye, and is very agree- 
able to those who are accustomed to 1. 

Costiveness is increased by keeping the body too 
warm, and hy every thing that promotes the perspira- 
tion; as wearing flannel, lymg too long in bed, &c. 
¥ntense thought, anda sedentary life, are likewise hurt- 
ful. All the secretions and exeretions are promoted by 
moderate exercise without doors, and by a gay, cheer- 
ful, sprightly temper of mind. 

The drink should be of an opening quality. All ar- 
dent spirits, austere and astringent wines, as port, ela- 
ret, &c. ought to be avoided. Malt liquor that is fine 
and of a moderate strength is very proper. Butter-milk, 
whey, and other watery liquors, are likewise proper, 
and may be drank in turns, as the patient’s inclination 
directs. 

Those who are troubled with eostiveness ought, if 
possible, to remedy it by diet, as the constant use of me- 
dicines for that purpose is attended with many incon- 
veniences, and often with bad consequences. In time 
the custom heeomes necessary, and generally ends in a 
total relaxation of the bowels, indigestion, loss of appe- 
tite, wasting of the strength, and death. 

The learned Dr Arbuthnot advises those who are 
troubled with costiveness to use animal oils, as fresh- 
butter, cream, marrow, fat broths, &c. He likewise 
recommends the expressed oils of mild vegetables, as 
olives, almonds, pistaches, and the fruits themselves ; 
all oily and mild fruits, as figs ; decections of mealy ve- 
gctables ; these lubricate the intestines ; some saponace- 
ous substances which: stimulate gently, as honey, liydro- 
iiel, or boiled honey and water, unrefined sugar, &e. 
are useful. 

The doetor observes, that such lenitive substances 
are proper for persons of dry atrabiliarian constitutions, 
who are subject to astriction of the belly and the piles, 
snd will operate when stronger medicinal substances are 

: sometimes ineffectual 5 but that such lenitive diet hurts 
those whose bowels are weak ard lax. He likewise ob- 
serves, that all watery substances are lenitive ; and that 
even comnion water, whey, sour-milk, and bettcr-milk, 
have that effect :—~That new milk, espeeially asses milk, 
stimulates still more when it sourg on the stomach: and 
that whiey, turned sour, will purge strongly :—That 
most part of frnits are likewise laxative; and that some 
at them, as grapes, will throw such as take them im- 
moderately, into a cholera morbus, or incurable diay- 
thoea. 

When the body cannot be kept open without medi- 
cine, gentle doses of rhubarb may be taken twice or 
thriee a-week. This is not near so mjwious to the sto- 
mach as aloes, jalap, or the other drastic purgatives so 
much in use. Infusions of senna and manna ma like- 
TSC be taken, or half an ounce of tartarised alkali dis- 
solved in water grucl. About the size of a nutmeg of 
lenitive clectuary taken twice or thrice a-day, generally 
answers the purpose very well, a 

Genus CX XII. ISCHURIA. 
-burrression of Urine. 


messi, Sarr. gen. 293. Lin. 167, Vor. E20. 
nag. 212. Home's Clinical Experiments, sect. xv. 


CIN £. 


This disease is distinguished into various species, ech: 
according as the seat of it is in the kidneys, the =~ 
ureters, the bladder, or the urethra; and hence these 
species are named renalis, wreterica, vesicalis, and ure- 
thralis. 

1. Ischuria renalis, or a suppression of urine from an 
affection of the kidneys, happens but rarely 5 however, 
Dr Home in his Clinical Experiments deseribes such 
a case. In the end of Deeember 1774, a man of a 
full habit, aged 35, was seized with shivering, cold- 
ness, and severe cough. ‘Three days after, his urine 
appeared lugh-coloured, was passed with pain, and 
in small quantity. About the 8th of January 1775, 
lie was attacked with violent pains in the small of his 
back, over the whole abdomen, and in the ankles, 
with pain in the region of the liver when pressed. A 
scneral swelling was afterwards observed all over the 
body, but chicfly in the ankles and abdomen, which 
last was tense and hard. ‘These were attended with 
vomiting, bad appetite, and eonsiderable thirst. When. 
he entered the clinical ward (January 21st), the cough, 
sickness, and vomiting, had gone off, but the suppres- 
sion of urine remained. The little which he made was 
passed with lus stools, so that Dr Home saw it but 
once ; and then it was pale, and had a white powder 
at bettom. ‘The pains and swellings which retained 
the impression of the finger, continued; he had a 
headach, and a very slow pulse, beating only 48 strokes 
ina minute. He had taken a great many diuretic 
medicines before his admission. ‘The day after his re- 
ception, he was seized with a spontancous diarrhea, 
which continued during the remainder of his life. 
Crystals of tartar were exhibited in doses of half an 
ounee each morning; at bed-time he took 20 drops 
of tincture of opium with a seruple of nitre, and eon- 
tinued this course for eight days without any imerease 
of urine. ‘The stronger and heating diureties were 
then tried, as an infusion of juniper berries and pills. 
of garlic; but they were attended with no manifest 
advantage. Whenever the pulse beeame so strong that 
he could bear bleeding, cight ounces of blood were 
taken away, which was sizy. This was thrice repeat- 
ed; he appeared easier after each bleeding, his pulse 
bore it well, and the swellings and other symptoms. 
abated. ‘lhe heating diuretics, in this state, were 
given up, and a mixture of vinegar and nitre was. 
substituted in their place, in each dose of whieh, taken 
every two hours, there was a seruple of nitre. Fe- 
mentations were applied to the region of the kidneys,. 
and camphorated oil was afterwards rubbed on the 
part. tte was ordered the semicupium, which, from: 
a deficiency of water in the hospital at that time, he. 
got only once ; and which then seemed to have a good’ 
eflect, as he passed a yill of urme when he was in its 
Notwithstanding this, however, the disease continually 
gained ground; he became comatose, délirions, and 
died ten days after his admission. On disseetion, the 
kidneys were found of an irregular form; some watery 
vesicles appeared on their surface, eontaining black 
gritty particles like fine sand; and the lower part of 
the sight kidney was considerably inflamed. The 
pylorus, part of the duodenum, anda considerable 
part of the small intestines, were much inflamed. In 
the abdomen were found about five pounds of finid, 
and in the cavities.of the thorax about. half a. pound. 


The 
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eses, Lhe lungs were a little inflamed, and full of small 
«— tubercles on their surface and in their substance: the 
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nitre as proper to relax the spastic stricture. Itis tobe [cchuria. 
taken with suitable distilled waters and syrup of pop- —-——— 


heart was large, and a polypus in each ventricle. About 
six ounces of fluid were found in the pericardium: in 
the brain nothing preternatural appeared, except about 
an ounce of water in each ventricle. 

Dr Home seems to have been at a loss for the re- 
mote cause of this suppression of urinc, which mani- 
festly had its immediate origin from the kidneys having 
Jost the power of performing their functions. He 
thinks the inflammation which appeared in the right 
kidney was scarce sufficient to have occasioned the 
distemper, as the other would have supplied its place : 
for which reason also he thinks that the ischuria was 
owing to a general aflection of the system; and that 
it was of an arthritic nature, the patient having becn 
troubled with complaints of that kind fora long time 
before. 

g. The tschuria ureterica is also a rare disease, unless 
the obstruction proceeds from a stone or clot of blood 
stopping up the passage. Gravel or stones, indecd, are 
very frequently formed in the kidneys: and, by falling 
into the ureters, occasion an ischuria, with violcnt pain, 
and symptoms more or less urgent in proportion to 
the size and shape of the stones. Sometimes it 1s 
attended with coldness of the cxtremities, nausca, 
vomiting, and spastic constriction of the preecordia, 
a difficulty of making water, constipation of the belly, 
difficulty of breathing, stupor of the thigh, retraction 
of the testicle, inquictude, loss of strength, syncope, and 
convulsion fits. When the violent pain has continued for 
several days and nights without intermission, and has 
brought the patient excecding low, and the suppression 
of urine is complete, with coldness of the extremities 
and convulsions of the tendons, death is at hand. Nor 
is it a good sign when the stone continues long in the 
ureter; for then the appetite decays, a nausea and 
retching to vomit supervene, and the patient 1s con- 
sumed with a hectic heat. Sometimes the pain 1s at- 
tended with an inflammation of the stomach and in- 
testines; and somctimes the disease ends in.a dropsy 
“of the breast, or lethargy, which soon carry off the 
pahent. 

The indications of cure are, to exclude the stone as 
easily as possible, and prevent the brecding of others. 
If the paticnt be of a sanguineous temperament, Sy- 
denham recommends to take away ten ounces of blood 
from the affected sidc; and then to give the patient a 
gallon of posset-drink in which two ounces of marsh- 
mallow roots have been boiled, injecting. at the same 
time an emollient glyster. After the posset driok has 
been vomited up, aud the clyster returned, give a 
pretty large dose of an opiate. But if the patient be 
ald or weak, or subject to nervous affections, bleeding 
may be omitted, especially ii his urine at the begin- 
ning of the fit be coffee-coloured, and mixed with 
gravel ; but as to the other things, the cure is the 
same. Houxham highly recommends an emollient bath 
prepared of a decoction of marshmallow root, lintseed, 
feenugreek seed, and flowers of chamomile, to which 
may be added a few white poppy seeds. By the use of 
this bath he says he has seen the most cruel ft of the 


gravel .suddenly ended, when neither copious bleeding: 


nor opiates had the least effect. Mild diurctics are al- 
s0 of service. Hoffman recommends dulcified spirit of 


4 


pies ; or in broth, with a few spoonfuls of oil of sweet 
almonds. ‘Turpentine glysters are also accounted very 
serviceable ; and may be prepared with ten ounces of a 
decoction of chamomile, with half an ounce. of turpen- 
tine dissolved in the yolk of an egg, and about as much 
honey. The sal diureticus, or acetis potasse, is much 
esteemed by some, when taken along with an opiate. . 
But when the stone is too big to pass, Arbuthnot. re- 
commends a cool and diluent dict to hinder the further 
growth of it. Whey, infusion of lintseed, decoction of 


marshmallows, and gently resolving diuretics, are also. 


proper. ‘lo put a stop to the vomiting, the compound: 
tincture of benzoin, formerly named. balsamam trauma- 
tzcum, has sometimes been used with success, when al- 
most every other means have failed. 

3. The ischuria vesicalis may arise from a stone in 
the bladder; and this indeed is the most common 
cause of it: but there are certain cases, in which, 
though the xsual quantity of urine, or perhaps more,. 
be passed, the patient dies from the retention of a still 
greater quantity in the bladder. Of this Dr Hume 
gives the following instances. A man of 58 years of 
age, of a strong spare habit, and never subject to the 
gravel, had, during the winter of 1777, a cough. 
with expectoration, which went eff im the begining 
of 17478. About the 17th of February 1778 he felt 
some difficulty in passing his urine, and much pain 
about the region of the bladder. 
this way for ten days, after which he became easier on 
application of some medicines. ‘The abdomen then 
swelled, and he had pains in his loins and thighs. 
On the 3d of March he was admitted into the climcal 
ward ; his abdomen was then swelled and tense; and 


an cvident fluctuation was felt, which some that touched. 


him thought was sonorous and produced by wind. A 
tumor was discovered between the navel and spine 
of the os ilium on the left side, which gave him much. 
pain, especially when pressed. ‘This tumor became 
more casily felt after the swelling of the abdomen de- 
ereased, seemed round, and very near as large as the 
head of a child. It appeared very much on the left 
side, even when the patient lay on the right, and it then 
became dependent. 
rather more than in health, as it was computed at four 
pints a-day. It was always clear, and of a light co- 


lonr. His body had a strong disagreeable smell ; his. 


skin was dry, belly bound, and»his appetite entirely 
gone, so that he had hardly taken any food for 12 days. 
His.legs swelled slightly for some days in the evening. 
His. pulse was generally regular, sometimes slower than- 
natural, and somctimesa little quicker 5 being once felt 
at 64, and another time at 92. He was often seized, 
especially, after cating or drinking, with Inceough 5, 
which increased and lasted till his death. — 
day of his disease, after some doses of squills, the gene- 
ral.swelling of bis abdomen fell, became much softer, 
and more distinctly diseovered the swelling of the left 
side. The next day a vomiting came on } be became 
delirious, and died the day. following. The body be- 
ing opened, it appeared that the tumor which was so 
distinctly felt on the left side of the abdomen, was 
owing to a distention of the bladder with urine. Its 
fundus reached to ahout the division of the sorta into 


the. 


He continued in- 


He passed urine frequently, and. 


On the 20th. 
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to soften the scirrhosity of the bladder, but without lea 
effect. | 
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Epischeses. the iliacs ; it entirely filled the pelvis, and eontained 
eumnyomme Hetween five and six pounds of urine of a pale eolour. 


On examining the external surface, its neck, and the 
beginning of the urethra, were found to be surrounded 
with a scirrhosity, whieh impeded the evaeuation of 
the urine. ‘The bladder itself was much thiekened, 
but uot more in one part than another. The ureters 
entered naturally ; but were mueli thickened in their 
upper half near the kidney. The kidneys were some- 
what enlarged ; particularly the left, whieh had several 
watery vesicles on its external surface. ‘These organs 
were not in their usual sitnation; but lay close on 
each side.of the spine, and very near the aorta: so 
that the renal vesscls were very short. What was very 
singular, the lower end of each arose over the spine, 
and they were united together by their membranes, 
the aorta passing bencath the union. The bladder had 
pressed considerably on this part 3 and the peritoneum 
covering them was considerably thicker than natural. 
The lungs adhered every where to the pleura, and in 
some places very firmly: they were of a loose texture 
and black eolour; and the veins of the lower extremi- 
ties were turgid with blood. It does not appear that 
this patient got any medicines farther than a few dried 
squills, wlneh -diminished the swellings and brought off 
mueh wind. He also got a mixture of musk, and af- 
terwards of opium, for his hiceough; but without suc- 
eess. His disease was mistaken for an ascites ; and the 
catheter was not tried: but in another case the use of 
this instrument was apparently of more serviee than any 
internal medicines. This last patient was about go 
years of age, and laboured under symptoms very simi- 
lav to those already mentioned. When admitted into 
the clinieal ward, he had the hypogastric region swel- 
led, and difheulty of passing his water; but without 
pain, vomiting, or hiccough. He had lost all appe- 
tite; was thirsty, and costive. His pulse was 110, and 
weak. In the evening about three English pints of 
pale clear urine were drawn off by means of the cathe- 
ter: the next day all the symptoms were gone off or 
abated. After this he continued to pass some urine, 
sometimes voluntarily, sometimes involuntarily and in- 
sensibly : but so much always remained behind, that his 
bladder was eonstantly full, unless when the urine was 
drawn off, which was done twice every day. The urine 
was sometimes pale, sometimes of a deep red colour ; 
_-and once there was some blood mixed with it, whieh 
-perhaps might have been occasioned by the catheter. 
About the sixth day the urine was very putrid, with 
mueh purulent like matter at the bottem, and was pas- 
sed with more pain. About the 11th, the putrid 
smell went off. The next day all the urine passed in- 
sensibly except what was drawn off; and an hiccough, 
though not very severe, had eome on. In this way 
he continued without fever, though frequently troubled 
With the hiccough, especially during those nights in 
which the urine had not been drawn off. A month 
after admission, the bladder, with the assistance of 
the catheter, was almost entirely, though insensibly 
evacuated, and the hieeough had left him; he had no 
other complaint but that of voiding his urine insen- 
sibly, the natural effect of a scirrhous bladder, and 
Berea probably incurable. With this patient 
t ath and mercurials were tried, in order 
I 


gradually increased. 


4. The ¢schuria urethralis arises from some tumor 
obstructing the passage of the urethra, and thus hip- 
dering the flow of the urme. It is no uncommon dis. 
temper, and often follows a gonorrhoea. Dr Home 
gives us an example of this also.—The patient was a 
man of 60 years of age, who had laboured under a 
gonorrheea six months before, and which was stopped 
by some medicines in two or three days. He felt, 
soon afterwards, a difficulty in passing his urine, which 
About 10 days before his ad. 
mission into the clinical ward, it was attended with 
pains in the glans, and ardor urine ; he had passed 
only about eight ounees the day before his admission, 
and that with very great difficulty ; and the hypoga- 
stric region was swelled and pained. On introducing 
the catheter, three pounds of urine were drawn off, by 
which the pain and swelling were removed. The in- 
strument required force to make it pass the neck of the 
bladder, and blood followed the operation: and the 
finger, introduced into the anus, felt a hard tumor a 
bout its neck. He was treated with mercurial pills and 
ointment, by which the swelling about the neck of the 
bladder soon began to decrease ; but at the same timea 
swelling of the right testicle appearcd. He was vemit- 
ed with four grains of turbith-mineral, the sabsulphas 
hydrargyrt flavus of the present pharmacopeeia, which 
operated gently; and here Dr Home observes, that 
though these vomits are little used, from a mistaken no- 
tion of their severity, he never saw them operate with 
more violence than other vomits, or than he could have 
wished. The swelling diminished in consequence of the 
emetic and some external applications; and the cure 
was completed by bleeding and a decoction of mezereon 
root. 


Genus CXXIV. DYSURIA. 


Di¥FFicuLty of DISCHARGING URINE. 


Dysuria, Sauv. gen. 265. Fog. 164. 
Sag. 213. 


Stranguria auctorwg. 


Lin. 577. 


A difficulty of making water may arise from many 
different causes; as from some acrid matter in the 
blood, cantharides, for instance; and henee a stran- 
gury very often succeeds the applieation of blisters. 
In many cases it arises from a compression of some 
of the neighbouring parts; of the uterus, for instance, 
in a state of pregnaney. Or it may arise from a spas- 
modie affection of the bladder, or rather its sphineter; 
or from an inflammation of these parts, or others near 
them. Hence the disease is distinguished into so many 
species, the cure of which is to be attempted Ly reme- 
dics indicated by their different-eauses. | 

But the most common, as well as the most dangerous 
species is that arising from a ealculous eoneretion, or 


STONE in the BLapDER. 
Dysuria calculosa, Savv. sp. 12. 


The signs of a stone in the bladder are, pain, espe- 
cially about the sphincter ; and bloody urine, in conse- 
quence 
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eses. quence of riding or being jolted in a carriage; a sense 
— of weight in the perizceum ; ax itchiness of the glans 


Py tice. 


. | | 5 
that such solid matters could be allowed to stop in Dysuria. 
the extremities of the renal arteries, since tlic blood, =~ 


pens 3 slimy sediment in the urine; and frequent stop- 
pages in making water; a ¢exesms also comcs on while 
the urine is discharged: but the most certain sign is, 
when the stone is felt by the finger introduced into the 
anus, or by sounding. 

Causes, &c. It is not easy to say what the particu- 
lar causes are witch occasion the apparently earthy par- 
ticles of the fluids to run togethir, and form those cal- 
eulous concretions which are found in different parts of 
the body, and especially in the organs for secreting and 
discharging the urine. 

The gout and stone are generally supposed to have 
some ailinity, because gouty people are for the most 
part aflicted with the gravel. But perhaps this is 
in part owing to their long confinement, and to lying 
on the back, which people who labour under the gout 
are often obliged to subimit to; since the want of exer- 
cise, and this posture, will naturally favour the stagna- 
tion of gross matters in the kidneys: besides, there are 
many instances of pcople severely afflicted with the stone 
for the greatest part of a long life, who have never had 
the least attack of the gout. 

There is, however, good reason for believing, that 
some farther connection takes place between the two 
diseases; and when treating of the gout we have al- 
ready given some account of the opinion of an inge- 
nious anonymous author, who has endeavoured to 
prove, that both the one and the other depend ona 
peculiar acid, the concreting, lithic, or uric acid, which 
is always present in blood ; and which may be precipi- 
tated from thence by various causcs, such as the intro- 
duction of other acids, or the like. When thus preci- 
pitated, he supposes it to produce the whole phenomena 
of both diseases. The objections we formerly statcd 
to his theory of gout, do not equally militate ayvainst 
that of calculus ; and it is at least certain, from the 
best chemical analysis, that what are commonly called 
urinary calcult, and have been considered as cntirely 
an earthy matter, consist principally of acid in a solid 
state united only with a small proportion of earth or 
mucus. We may, therefore, whether this hypothesis 
be altogether well founded or not, justly view lithiasis 
as depending, in a great measure, on the separation of 
an acid from: the blood. | 

Whatever may be the particular cause of the disposi- 
tion to Aithiasis, the kidneys appear to be the most like- 
ly places for particles to conercte or run together, be- 
cause of the great quantity of blood which passes 
through the renal arteries, and which comes imme- 
diately from the heart, fraught with various newly re- 
ceived matters, that have not undergone much of the 
action of the vessels, and therefore cannot as yet be sup- 
posed to be thoroughly assimilated. , 

Anatomists who have carcfully examined the kid- 
neys in the human subject, particularly M. Bertin, in- 


form us, that there are two sets of tubuli urtnifert; 


the one continued directly from the extremities of 
the renal artery, and the other springing fiom that 
vesicular texture which is conspicuous in the kid- 
neys. 

It is in this vesicular part of the kidney that we 
presume the particles of the concreting matter first 
éfagnate and coalesce : for it is hardly to be supposed, 


and the urine scparated from it, must flow through 
these vessels with great degrees of force and velocity ; 
but in the intermediate vesiculze the particles may lie, 
and there attracting each other, soon come to acquire 
scnsible degrecs of magnitude, and thus become sand 
or gravel, As long as this sand or gravel formed in 
the vesicular part of the kidney lies quiet, there will 
be no pain or uneasiness, until the concretions beceme 
large enough to press either on the adjoining tube, 
or on the blood-vesscls ; then a sense of Weight, and 
a kind of obtuse pain in the loins, will be left. But 
When the small pieces of concreting matter shall be 
dislodged and washed off by the force of the ciren- 
lating fluids, er loosened by some spasmodic action of 
the moving fibres in these parts, they will in their pas- 
Sage create pain, raise dillcrent degrces of inflamma- 
tion, or perhaps laccrate some blood-vessels, and cause 
bloody urine. When these little coneretions happen to 
be detamed in the pelvis of the kidney, or any other 
place where a flow of urine continually passes, they 
soon increase in size, and become calculi, from the con- 
stant accession of particles, which are attracted by the 
original bit of sand, which thus becomes the nucleus: 
of a stone. 

It is an opinion which Hippocrates first advanced, 
and which has been almost universally adopted by his- 
followers, and has remained till lately uncontrovert- 
ed, that the stone and gravel are generated by the use 
of hard water. From the quality, which the waters of 
certain springs possess, of depositing a large earthy sedi- 
ment, cither in the aqueducts through which they are 
conveyed, or in the vessels in which they are boiled or 
preserved, it was conjectured, that in passing through 
the kidneys, and especially whilst retained in the blad- 
der, they would let fall their grosser particles, whitfi 
by the continued apposition of fresh matter, connected 
by the animal gluten, and compacted by the muscular 
action of that organ, would in time form a calculus suf- 
ficiently large to produce a train of the most cxcruciat- 
ing symptoms. And this reasoning @ priord las been 
supposed to be confirmed by facts and experience ; for. 
not to mention the authority of Hippoerates, Dr Lister 
has observed, that the inhabitants of Paris arc peculiar- 
ly subject to the stone in the bladder. Nicholas de Bleg- 
ny has related the history of one who was dissected at 
Paris, in whom the pylorus, a great part of the duodc- 


num, and the stomach itsclf, were found incrustated- 


with a stony matter, to the thickness of a finger’s 
breadth. And it is well known, that the water of tlic 
river Seine, with which that city is supplied, is so im- 


pregnated with calcareous matter, as to incrustate, and — 


in a short time to choke up, the pipes through which 
it runs. But on the other hand it is objected, that the 
human calevlus is of animal origin, and by chemical 
analysis appears to bear very little analogy to the stony 
conerctions of water: and though it be allowed, that 
more persons are cut for the stone in the hospitals at 
Paris than in most other places; yet upon mquiry it 1s 
found, that many of those patients come from different 
provinces, and from towns and villages far distant from 
the Scine. — 

Dr Percival conjectures, that though this disease may 


chicfly depend upon a peculiar disposition to concrete 
in 


In nephritie eases, distilled water would be an excel- Dee 
lent substitute for Malvern water, as the following ex- e+. 
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Epischeses.in the animal fluids, which in many instances is here- 
nye itary, and in no instance can with certainty be impu- 


ted to any particular cause; yet hard water is at least 
negatively favourable to this diathesis, by having no 
tendency to diminish it. The urine of the most healthy 
person is generally loaded with an apparently terreous 
matter, capable in favourable circumstances of forming 
a calculus; as is evident from the thick crust which if 
deposits on the sides of the vessels in which it 1s contain- 
cd. And it seems as if nature intended by this exere- 
tion to discharge all the superfluous salts of the blocd, 
together with those earthy particles, which arc either 
derived from our aliment, and fine enough to pass 
throngh the lacteals, though insuperable by the powers 
of eireulation, or which arise from the abrasion of the 
solids, or from the dissolution of the red globular part 
of our fluids. Now water, whether used as nature pre- 
sents us with it, or mixed with wine, or taken under 
the form of beer or ale, is the great diluter, vehicle, 
and menstruum, both of our food, and of the saline, 
earthy, and excrementitious parts of the animal juices. 
And it is more or less adapted to the performance of 
these offices, in proportion to its degree of purity. Jor 
it must appear evident to the most ordinary understand- 
ing, that a menstruum already loaded, and perhaps sa- 
tured with diflerent contents, cannot act so powerfully 
as one whieh is free from all sensible impregnation. 
Nor is this reasoning founded upon theory alone ; 
for it is observed, that Malvern water, which issues 
from a spring in Worcestershire, remarkable for its un- 
eommon purity, las the property of dissolving the little 
sabulous stones which are often voided in nephritic 
complaints. And the solution teo, which is a proof 
of its being complete, is perfectly colourless. Hence 
this water is drunk with great advantage in disorders 
of the urinary passages. And during the use of it, the 
patient’s urine is generally limpid, and seldom deposits 
any sandy sediment. Yet notwithstanding this appear- 
ance of transparency, it is certainly at such times load- 
ed with impurities, whieh are so diluted and dissolved 
as not to be visible. For it is attended with a strong 
and fetid smell, cxactly resembling that of asparagus. 
foffman mentions a pure, light, simple water in the 
prineipality of Henneberg, in Germany, which is re- 
imarkable for its efheacy in the stone and gravel; and 
a water of similar virtucs was discovered not many years 
ago in the Black forest, near Osterod, which upon cxa- 
mination did not afford a single grain of mineral matter. 
Enudeed it is worthy of observation, that most of the 
springs whieh were formerly held in great esteem, and 
were called holy wells, are very pure, and yield little 
or no sediment. i 

Dr Pereival informs us that a gentleman of Man- 
chester, who had been loug subject to nephritic com- 
plaints, and often voided small stones, was advised to 
refrain from his own pump-water, whicli is uneom- 
monly hard, and to drink constantly the seft water 
of a neighbouring spring ; and that this change alone, 
without the use of any medicine, has rendered the re- 
turns of his disorder much less frequent and painful. 
A lady also, much affected with the gravel, was in- 
dueed by the perusal of the first edition of Dr Perci- 
val’s Essay, to try the effeet of soft water ; and by the 


Constant use of it remained two ycars entirely free from 
her disorder. 


periment evinces. a 

‘T'wo fragments of the same ealeulus nearly of equal 
weight, were immersed, the one in three ounces of dj. 
stilled water, the other in three onnces of hard pump. 
water. The plials were lung up close together in a 
kitchen-ehimney, at a eonvenient distance from the fire. 
After 14 days maceration, the ealeuli were taken out, 
and earefully dried by a very gentle heat. The for. 
mer, viz. that which had been immersed in distilled 
water, was diminished in its weight a grain and a half; 
the latter had lost only half a grain. 

It is the passage of these calculi from the kidneys 
down into the bladder, which oceasions the pain, ve- 
miting, and other symptoms, that constitute what is 
usually termed a rt of the gravel or stone. 

When an inflammation is actually raised, the disease 
is known by the name of zepAritis, and has been already 
treated of. gv 

As soon as the stone passes through the ureter, and 
falls into the bladder, the pain and other nephritic 
symptoms cease; and every thing will remain quiet, 
either till the stone be carried into the urethra, or unti! 
it has remained long enough in the bladder to acquire 
weight sufficient to ereate new distress. 

If a stone happen to be smooth and of a roundish 
form, it may lic in the bladder and aequire consider- 
able bulk before it can be perceived by the patient; 
but when it is angular, or has a rugged surface, even 
though it may be small in size, yet it seldom fails te 
raise pain, and oceasion bloody urine, or the discharge 
of a slimy fluid, with tenesmus, and diffieulty in making 
water. 

There have been various attempts made to dissolve 
the stone; and there are certainly some articles which 
have this effeet when applied to them out of the body; 
but the almost total impossibility of getting these eon- 
veyed to the kidneys, renders it extremely doubtful 
whether a solvent ever will be discovered. Of all the 
articles employed for this purpose, no one perhaps has 
had greater repntation tian fixed alkaline salt in its eau- 
stic state, particularly under the form of the Axzvmm 
causticum, or aqua potasse, as it is now ealled : but this 
being of a very acrid nature, it requires to be well 
sheathed by means of some gelatinous or mucilaginous 
vehiele.  Veal-broth is as convenient as any for 
this purpose; and aceordingly it is used by those who 
make a secret of the caustie alkali as a solvent of cal- 
culus. 

Mr Blackrie, who has taken much pains in this in- 
quiry, has proved very satisfactorily, that Chittrick’s 
nostrum is no other than soap-lees given in veal-broth, 
which the patients send every day to the doctor, who 
returns it mixed up with the medicine, in a close vessel 
sceured by a lock. 

It is not every ease, however, that either requires 
or will bear a course ‘of the eaustic alkali. Some cal- 
culi are of that soft and friable nature, that they will 
dissolve even in cummon water; and there are cases 
wherein it appears that the constant use of some very 
simple decoction or infusion of an insignificant vege- 
table, has brought away large quantities of cartly 
matter, in flakes which apparently have been nnited 


together in layers to forma stone. Dr Macbride as- 


sures 


i MEDICINE. 
wheses. sures ts, that a decoction of raw coffee, only 30 ber- 
——~ ries in a quart of water, boiled till it acquired a dcep 


a 
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ley of alkali with the purified fat of a shcep’s tail, and Dysaria. 
# proper quantity of opium, all put together. Their ——— 


greenish colour, taken morning and evening to the 
quantity of eight or ten ounces, with ten drops of 
sweet spirit of nitre, had the powerful effect of bring- 
ing away, in the course of about two months, as 
much earthy matter in flakes as filled a large tea-cup. 
The patient was far advanced in years; and, before he 
began this decoction, had been reduced to ereat extre- 
mities by the continnance of pain and other distres- 
sing symptoms : he was purged occasionally with o/ewm 
ricint. 

Very lately the alkali in a mild state, and in a dif. 
ferent form, has heen much used by many calculous 
patients, and with great advantage, under the form 
of what is called alkaline aérated water, the aqua super- 
carbonatis potassze of the present edition of the Edin- 
burgh Pharmacopeeia. For the introduction of this 
medicine, or at least for its extensive use, we are chief] 
indebted to the ingenious physician Dr William Fal- 
coner of Bath. He has lately published an account of 
the Aqua Mephitica Alkalina, or solution of fixed al- 
Kaline salt, saturated with fixable air, in calculous dis- 
orders ; which contains a number of cases strongly sup- 
porting the henefit to be derived from it. But whe- 
ther the good effects obtained in these instances are to 
be explained from its operating as a solvent of calculus, 
seems to be extremely doubtful. There are indeed cases 
in Dr Falconcr’s treatise, of patients in whom, after 
using it for a considerable tinie, no stone could be de- 
tected by sounding, although it had been discovered in 
that way before they began the cmployment of it. But 
in many instances, the relicf has been so sudden, that it 
may be concluded, that, notwithstanding the ease ob- 
tained, the calculus still remained. In such cases, it 
probably removed from the urine that quality by which 
it gives to the calculus fresh acerctions, producing that 
roughness of its surface hy which it is chiefly capable of 
acting as a stimulus. For the distressing symptoms re- 
sulting from stone are chicfly to be attributed to the 
inflammatory and spasmodic affections which it induces ; 
and when its surface is least capable of operating as a 
stimulus, these of course will be least considerable. Tt 
is therefore not improbable, that this remedy produces 
rehef, by preventing fresh additions being made to the 
calculus. 

An infusion of the sceds of dawcus sylvestris sweeten- 
ed with honey, is another simple and much celebrated 
remedy ; it has been found to give considerable ease in 
cases where the stomach could not bear any thing of an 
acrid nature, The leaves of the eva urs? were strongly 
recommended by the late ceicbrated De Haen; and 
this, whatever its way of operating may be, seems to 
have been productive of good effects in some instances. 
There is no reason to believe that it has any influence 
in dissolving calculus ; and indeed it seems to be chief- 
ly useful in these instances where ulcerations take place 
in the urinary passages. 

In the Edinburgh Medical Commentaries, vol. iii. 
We have an account of a method used by the inhabi- 
tants of Arabia Petreea for cnring the stone, to which 
they are very much subject, and which the author (an 
English gentleman of cxpericuce and candour) affirms 
he has seen frequently performed with success. By 
means of a catheter, they inject into the bladder a weak 
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catheters are made of gold; and in performing the 
operation they introduce them quite into the bladder ; 
so that the composition is safely conveyed to the stone 
without hurting any other part. But when a stone 
is situated in the kidney, they have no method of 
cure. 

If this method of‘euring by injection conld be safely 
practised, it would no doubt have the advantage over 
that of taking alkalies by the mouth, where the medi- 
cine is not only much weakened, but the constitution of 
the patient runs the risk of being greatly injured. But 
from some experiments mentioned in the second volume 
of the Medical Transactions, and still more from the 
chemical analysis of urinary concretions, lately nublish- 
ed by Fourcroy and other modern chemists, it appears 
that the human calculi are very different from one an- 
other in their natures. Some, for instance, will easily 
yield to an alkaline menstruum, and very little to an 
acid ; while others are found to resist the alkali, and 
yield to the acid 5 and some are of such a compact na- 
ture, that they yield neither to acids nor alkalies. An 
attention, however, to the fragments, scales, or films, 
which the stonc may cast off; and also to the contents 
and sediment of the urine, may lead to the discovery of 
what solvent is proper, or whether the stonc can be dis- 
solved by any. ‘lo use either alkalies or acids impro- 
perly tiay be hurtful; though there may be such kinds 
of calculi as demand the alternate use of acids and al- 
kalies ; nay, there may he found calculi of opposite 
kinds in the same subject. _ 

In such cases as will not allow us to think of dissol- 
ving the stony concretions, and where the only object 
is to palliate and procure ease from time to time; 
little more can be done than to keep the bowels open 
occasionally by some gentle cathartic, and wash off as 
much of the loose gravelly matter and slime a3 can be 
removed by such mild diurctic infusioris and decoc- 
tions as shall be found to pass frecly and sit well on 
the stomach. Persons afflicted with the stone should be 
careful in respect of their diet, and studiously avoid all 
heavy and flatulent food, as well as high sauces that 
are apt to turnrancid. For the samc reason, butter and 
acids are to be shunned; for these often create heart- 
burning, and every thing that offends the stomach 
raiscs the nephritic pain; such is the sympathy that 
obtains between the digestive and the uropoietic or- 

ans. 

There have been surgéons bold enough to entertain 
an idea of cutting even into the kidney, in order to 
extract a stone: this, however, exccpt in cases where 
an abscess has becn formed, and nature points out the 
way, 1s both very uncertain and very hazardous. But 
cutting into the bladder for the same purpose, 1s an an- 
cient and well known operation, and often crowned 
with success. A description, however, of this opera- 
tion belongs to the article SURGERY, to which we re- 
fer ; and here shall only make this remark, that a sur- 
gcon should never begin his operation, until le and his 
assistants are perfectly satisfied, from actually feeling 
the stone, that thcre is one in the bladder ; because it 
has sometimes happencd, that when the incision has 
been made, no stone could be found : and the patient 
having died in consequence of the operation, and the 
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spischeses, body being opened, it has appeared that the symptoms 
ri mei acral ei the belief of a stone in the bladder 


arose from some other cause. 


WueEn a dysuria proceeds from any acrimonious mat- 
ter thrown into the blood, it may be readily cured by 
bleeding, cmollient elysters, cooling and diluting drinks 
with gum arabic or gum tragacanth, linsecd tea, or 
the warm bath. When it arises rom inflammations of 
the bladder or parts adjoining to it, we arc to regard 
it only as a symptomatie aflcetion; and the renicdies 
used to remove the primary disease will also remove tlic 
dysuria: Sometimes it may arise from an ulcer of the 
bladder ; in whieh ease it is generally incurable; a 
mild nutritious diet will, however, protract the patient’s 
life ; and even render that life tolcrable, by alleviating 
symptoms. 


Gexus CXXV. DYSPERMATISMUS. 


Di ficult Emission of SEMEN. 


Dyspermatismus, Sav. gen. 260. 
Sterilitas, Lzz.171.- Sag. 211. 
Agenesia, Vog. 283. 


This impediment procccds generally from obstruc- 
tions in the urcthra, either by tumors in itself, or in 
the eavernous bodies of the penis; in which case the 
treatment is the same as in the ischuria urethralis ; 
sometimes it 1s owing to a kind of epileptie fit which 
seizes the man in the venereal act ; and sometimes the 
semen, when ejected from the proper receptacles, is 
again ahsorbed, or flows into the bladder, and is expcl- 
Jed along with the urine. Thi last ease it.is very difh- 
cult, or even impossible, to eure; as proceeding from 
scirrhi, or other indissoluble tumors of the verumonta- 
num, or the neighbouring parts. It. is also, in genc- 
val, ineurable. In some.it procceds. merely from too 
violent an erection 3 in whieh case. emollicnt and relax- 
ing medieines will he of serviee ; and we have an ex- 
aniple of a cure performed by.means of these in the first 
volume of the Edinburgh Medical Lssays.. 


Genus CXXVI. AMENORRHOEA. | 
SUPPRESSION of the MENSES. | 


Amenorrheea, Vog. 130. 


Dysmenorrhcea, Lin. 168. Sag. 218. 


This. obstruction, with many. other symptoms, as 
dyspepsia, yellowish or greenish colour of the skin, un- 
usual appetites, &e. constitutes the chlorosis already 
treated of, a. disease which seldom. or never appears 
without a suppression.of the menses. In Dy Home’s 
Clinical Experiments we find the virtues of several em- 
menagogues set forth in the following manner. Chaly- 
beates seldom or never suecceded : they were always 
found more useful in diminishing the. evacuation when 
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tea-spoonfuls a-day, whieh is double the quantity re. 
commended by Dr Mead. Compression of the crural 
artery, reeommended by Dr Hamilton in the Physical 
and Literary Essays, vol. 11. proved suceessful only in 
one of six cascs. From the effects produced by this 
compression, it has the strongest appearance of loading 
the uterus with blood; from the sensations of the pa 
tient it produces the same effects as the approach of the 
meuses, and has every appearance in its favour; yet 
does not succecd. Dr Home supposes that the uterus is 
most frequently in too plethoric and inflammatory a 
state; in which case, this remedy will do more hurt 
than in a state of inanition; however, he owns, that in 
the case in whieh: it did suececd, the patient was ple- 
thoric and inflammatory. Venesection 13 recommended 
as an exeellent remedy ; the doctor gives three instan- 
ces of its success, and says he could give many more. 
It aets by removing the plethoric state of the uterus, 
relaxing the fibres, and giving the vessels full play ; so 
that their action overcomes all resistanee, and the eva- 
cuation takes place. It is of no great moment from 
whencc the blood is taken: the saphzenic vein has been 
supposed to empty the uterus most ; but itis difheult to 
get the proper quantity from it, and the quantity of the 
diseharge cannot be so well measured. ‘lhe powder of 
savinc is a most powerful remedy ; and proved success- 
ful in three cases out of four in which it was tried. Ti 
was given to the quantity of half a dram twice a-day. 
It is a strong topical stimulus, and secms improper it 
plethorie habits. Madder-root, according to Dr Home, 
is a very powerful medieine in this disease ; and proved 
sucecssful in 14 out of 19 cases in which it was tried, 
being sometimes exhibited in the quantity of twe scru- 
ples, or a dram, four times a-day. It has scarcely any 
sensible effects ; never quickens the pulse, or excites in- 
flammatory symptoms: on the contrary, the heat, thirst, 
and other complaints abate ; and sometimes these symp- 
toms are removed, though the disease be not eured ; but 
when it suecceds, the menses appear from the third to 
the 12th day. | 


WE lave now considered all those diseases cnumera- 
ted in Dr Cullen’s Nosology, the cure of which is to 
be attempted chiefly by internal medicines. The other 
genera either require particular manual operations, or # 
very considerable use of external applications ; and 
therefore more properly fall under the article SURGERY: 
To this, therefore, we shall refer the gencra which fall 
under the three last orders: of the class of locales, viz. 
the tumores, ectopre, and dialyses.;and we shail add, 
by way of Appendix, a few observations on some im- 
portant ailections to which Dr Cullen has not given 
a placc in his system, or which practitioners in general 
are not agreed in referring to any one particular genus 
which he has mentioned. | 
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ANGINA PECTORIS. 


Dr HEBERDEN was the first who described this dis- 
ease, though it is an extremely dangerous, and, by his 
account, not very rare affection. It seizes those who 
are subject to it when they arc walking, and particu- 
larly when they walk soon after cating, with a most 
disagreeable and painful sensation in the breast, whieh 
seems to threatcn immediate destruction: but the mo- 
ment they stand still, all the uncasiness vanishes. Jn all 
other respects the patients at the beginning of this dis- 
order are well, and have no shortness of breath; from 
which the azgina pectoris is totally different. After it 
has continued some months, the fits will not cease in- 
stantaneously on standing still; and it will come on not 
only when the paticnts are walking, but when they are 
lying down, and oblige them to rise up out of hed every 
night for many months together. In one or two ver 
inveterate cases, it has been brought on by the motion 
of a horse or carriage, and even by swallowing, cough- 
ing, going to stool, speaking, or by any disturbance of 
mind. ‘The persons aflected were all men, almost all 
of whom were above 50 ycars of age, and most of them 
with a short neck and inclining to be fat. Something 
like it, however, was obscrved in one woman, who was 
paralytic ; and onc or two young men complained of it 
inaslight degree. Other practitioners have observed 
iin very young persons. 

When a ft of this sort comes on by walking, its du- 
ration is very short, as it goes off almost immediately 
upon stopping. If it comes on in the night, it will last 
an hour or two. Dr Weberden met with onc in whom 
it onec continued for several days; during all which 
time the patient seemed to be in imminent danger 
of death. Most of those attacked with the distemper 
died suddenly : though this rule was not witheut ex- 
ceptions; and Dr Heherden observed one who sunk 
under a lingering illness of a different nature. 

The os sterni is usually pointed to as the seat of this 
malady. It seems as if it was under the lower part of 
that bone, and at other times under the middle or up- 
per part, but always inclining morc to the left side ; 
and in many cascs there is joincd with it a pain about 
the middle of the left arm, which appears to be seated 
in the biceps muscle. 

The appearance of Dr Heberden’s paper in the Me- 
dical ‘Transactions very soon raised the attention of the 
faculty, and produced other observations from phy- 
sicians of eminence ; particularly Dr Fothergill, Dr 
Wall of Worcester, Dr Haygarth of Chester, and Dr 
Percival of Manchester. [It also induced an unknown 
sullerer under the disease to write Dr Hcberden a very 
sensible Ictter, describing his feclings in the most na- 
tural manner; which, unfortunately, in three weeks 
after the date of this anonymous epistle, terminated 
inasudden death, as the writcr himself had appre- 
hended. ; 

The youngest subject that Dr Fothergill ever saw 


afllicted with this disorder was about 30 years of age 5 
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and this person was cured. ‘The method that sueceed- 
ed with him was a conrse of pills, composed of the mass 
of guni pill, soap, and native cinnabar; with a light 
chalybeate bitter: this was.continued for some months, 
after which he went to Bath several sueccssive seasons, 
and acquired his usual health: he was ordered to be 
very sparing in his diet ; to kecp the bowels open; and 
to use moderate exercise ou horseback, but not to take 
long or fatiguing walks. 

The only symptom in this patient that is mentioned, 
was a stricture about the chest, which came on if he 
was walking up lull or a little faster than ordinary, or 
if he was riding at a very brisk trot ; for moderate ex- 
ercise of any kind did not affect him: and this uneasy 
sensation always obliged him to stop, as he felt himself 
threatened with immediate death if he had been obliged 
to go forward. 

It is the sharp constrictive pain across the chest which 
(according to Dr Fothergill’s observation) particularly 
marks this singvlar disease ; and which is apt to super- 
vene upon a certain degree of muscular motion, or 
whatever agitates the nervous system. | 

In such cases as fell under the inspection of Dr Fo- 
thergill, he very seldom met with one that was not at- 
tended with an irregular and intermitting pulse ; not 
only during the exacerbations, but often when the pa- 
tient was free from pain and at rest: but Dr Heber- 
deu observes, that the pulse is, at Ieast sometimes, not 
disturbed; and mentions his having once had an op- 
portunity of being convinced of this circumstance, by 
fecling the pulse during the paroxysm. 

But no doubt these varieties, as well as many other 
little circumstances, will occur in this disease, as they 
do in every other, on account of the diversity of the hu- 
man frame; and if those which in general are found 
to predominate and give the distinguishing character 
be present, they will always authorise us in giving the 
name to the disease: thus, when we find the constric- 
tory pain across the chest, uccompanied with a sense 
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of strangling or suffocation ; and still more, if this pain 


should strike across the breast into one or botli arms ; 
we should not hesitate to pronounce the case an angina 
pectoris. 


As to the nature of this disease, it appears to be» 


purely spasmodic: and this opinion will readily present 
itself to any one who considers the sudden manner of 
its coming on and going oil; the long intervals of per- 
fect case; the relief aflorded by wine and spirituous 
cordials; the influence which passionate affections of 
the mind has over it; the case which comes from 
varying the posture of the head and shoulders, or from 
remaining quite motionless ; the number of years for 
which it will coutinue, without otherwise disordering 
health; its bearing so well the motion of a horse or 
carriage, which circumstance often distinguishes spas- 
modic pains from those which arise from ulcers; and, 
lastly, its coming on for the most part after a full meal, 
and in certain patients at night, just after the first sleep, 
at which time the incubus, convulsive asthma, and 


other diseases 
{10S 


3M2 


, justly attributed to the disordered fnnc- 
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From all that we lave seen hitherto published, it does Angin 
not appear that any considerable advances have been Pectoy 
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Angina tions of the nerves, are peculiarly apt to return or to be 


Pectoris. aggravated. 


From all these circumstances taken together, there 
can be little doubt that this affection is of a spasmodic 
nature: but though it should be admitted, that the 
whole distress in these cases arise from spasm, it may not 
be so casy to ascertain the particular muscles which are 
thus affected. 

The violent sense of strangling or choking, which 
shows the circulation through the lungs to be inter- 
rupted during the height of the paroxysm}; and the pe- 
culiar constrictive pain under the sternum, always in- 
clining (according to Dr Hebcrden’s observation) to 
the left side; together with that most distressing and 
alarming sensation, which, if it were to increase or 
continue, threatens an immediate extinction of life ; 
might authorise us to conclude that the heart itself is 
the muscle affected: the only objection to this idea is, 
that the pulse is not always interrupted during the pa- 
roxysm. ‘The appearances in two of tlie dissections, fa- 
vour the opinion that the spasm affects the heart; as in 
one subject the left ventricle was found as empty of 
blood as if it had been washed; and in another, the 
substance of the heart appeared whitish, not unlike a 
ligament; as it should scem, in both cases, from the 
force of the spasm squcezing the blood out from the ves- 
sels and cavities. 

If this hypothesis be allowed, we must conclude that 
the spasm can only take place in an inferior degree, as 
Jong as the paticnt continues to survive the paroxysm ; 
since an affection of this sort, and in this part, of any 
considerable duration or violence, must inevitably prove 
fatal: and accordingly, as far as could be traced, the 
persons who have been known to labour under this dis- 
easc have in general died suddenly. 

The dissections also show, that whatever may be the 
true seat of the spasm, it is not necessary for the bring- 
ing of it on, that the heart, or its immediate appenda- 
ges, should be in a morbid state ; for in three out of the 
six that have as yet been made public, these parts 
were found in a sound state. 

On opening the body of the poor gentleman who 
wrote the letter to Dr Heberden, “ upon the most 
careful examination, no manifest cause of his death 
could be discovered , the heart, in particular, with its 
vessels and valves, were all found in a natural condi- 
tion.” | 
_ In the case communicated by Dr Percival to the pub- 
lishers of the Edinburgh Medical Commentaries, “ the 
heart and aorta descendens were found in a sound state.” 
And in Dr Haygarth’s patient, “ on opening the tho- 
rax, the lungs, pericardium, and leart, appcared per- 
tectly sound.?? Not to mention Dr Fothergill’s pa- 
tient (R. M.), in whose body the only morbid ap- 
pearance about the heart was a small white spot near the 
apex. hus the cause, whatever its nature might have 
been, was at too great a distancc, or of too subtile a 
nature, to come under the inspection of the anatomist. 
But there was a circumstance in two of the subjects that 
is worthy of remembrance; and which shows that the 
_ a ky ery they were living, must have 
cae : Pe : namely, its not coagulating, but 

ning oF a cream-like consistence, without any se- 
paration into serum and crassamentum. 


made towards the actual cure of tlis anomalous spasm, 

The very judicious and attentive Dr Heberden (to 
whom ihe public are Inghly indebted for first making 
tle disorder known) confesses, that bleedings, vomits,. 
and othcr evacuations, have not appeared to do any 
good: wince and cordials taken at bed-time, will some- 
times prevent or weaken the fits 5 but nothing does this 
so effectually as opiates : in short, the medicines nsually 
called zervous or cordial, such as relieve and quiet con- 
vulsive motions, and invigorate the languishing princi- 
ple of life, are what he recommends. 

Dr Wall mentions one paticnt, out of the 12 or 1 
that he had seen, who applied to lim early in the dis- 
case, and was relieved considerably by the use of anti- 
monial medicines joined with the fetid gum: he was 
still living at the time the doctor wrote lus paper, 
(November 1772), and going ahout with tolerable case, 
T'wo werc carried off by other disorders ; all the rest 
died suddenly. 

Dr Fothergill’s directions are chiefly calculated with 
the view to prevent the disorder from gaining ground, 
and to alleviate prescnt distress. 
joins such a kind of diet as may be most likcly to pre- 
vent irritability: in particular, not to cat voraciously: 
to be very abstemnous in respect to every thing heating; 
spices, spinits, wines, and all fermented liquors: to 
guard most scrupulously against passion, or any vehement 
emotions; and to make use of all the usual means of 
establishing and preserving general health: to mitigate 
excesses of irritability by anodyncs 3 or pains, if they 
quicken the circulation: to disperse flatulencies when 
they distend the stomach, by moderate doses of carmina- 
tives; amongst which, perhaps, simple peppermint wa- 
ter may be reckoned one of the safest. But since obesity 
is justly considered a3 a principal predisposing cause, he 
insists strongly on the necessity of preventing an incréase 
of fat, by a vegetable diet, and using every cther prac- 
ticable method of augmenting the thinner secretions. 

These were the only means recommended by the 
practitioners mentioned above for opposing this formi- 
dable disease: but Dr Smyth of Ireland has, we are 
told, discovercd that it may be certainly cured by 
issucs, of which Dr Macbride gives the following in- 
stance. 

“A. B. a tall well-made man; rather large than 
otherwise ; of healthy parents, except that there had 
been a little gout in the family; temperate; being 
very attentive to the business of his trade (that of a 
watchmaker), led a life uncommenly sedentary ; bad, 
from his boyhood upwards, heen remarkably subject 
to alarming inflammations of his throat, which scized 
him, at least, once in the course of the year ; in all other 
respects well. 

“In 1764, (then 48 ycars of age), he was taken, 
without any evident causc, with a sudden and very 
dispiriting throbbing under the sternum. Jt soon 
afterwards increased, and returned upon him every 
third or fourth week, accompanied with great anxiety, 
very laborious breathing, choking, « sensatien of 
fulness and distention in. the head, a bloated and 
flushed countenance, turgid and watery eyes, and @ 
very irregular and unequal pulse. The paroxysm ee 

| vader 


Accordingly he en- 
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‘a slumber. 


vaded, almost constantly, while he was sitting at 
dinner: now and then he was seized with it in the 
morning, when walking a little faster than usual; and 
was then obliged to stop, and rest on any object at 
hand. Once or twice it came on in bed; but did not 
oblige him to sit up, as it was then attended with no 
creat diffenlty in breathing. In the afternoon fits, 
jus greatest ease was from a snpine posture; in whiel: 
he used to continue motionless for some hours, until, 
guite spent and worn out with anguish, he dropt into 
In the intervals between these attacks, 
whieh at length grew so frequent as to return every 
fourth or fifth day, he was to appearanee in perfect 
health. 

“ Thus matters continued for more than two years ; 
and various antispasmodies were inefleetually tried for 
his relief. In 1769, there supervened a very sharp 
eonstrictory pain at the upper end of the sternum, 
stretching equally on each side, attended with the for- 
mer symptoms of anxiety, dyspnea, ehoking, &c. 
and with an excruciating cranip, as he called it, that 
eould be eovered with a erown-pieee, in caeh of his 
arms, between the elbow and the wrist, exactly at the 
Insertion of the pronator teres; the rest of the limb 
was quite free. The fits were sometimes brought on, 
and always exasperated, by any agitation of mind or 
body. He onee attempted to ride on horseback du- 
ring the paroxysm; but the experiment was near prov- 
ing fatal to him. The difference of season or weather 
made no impression upon him. Still, in the intervals, 
his health was perfectly good; except that his eyes, 
whieh before his illness were remarkably strong and 
clear, were now grown extremely tender: and that his 
sight was much impaired. He had no flatulency of 
stomach, and his bowels were regular. 

“In this situation, February 22. 1770, he applied 
to me for assistanee. I had seen, I believe, eight or 
ten of these frightful cases before. Two of the patients 
dropt dead suddenly. They were men between 40 and 
50 years of agc, and of a make somewhat fleshy: The 
fate of the others I was not informed of; or, at least 
cannot now reeolleet. 

“ Having found the total inefficaey of blisters and 
the whole elass of nervous medicines in the treatment 
of this anomalous spasm, I thought it right to attempt 
the eorrceting or draining off of the irritating fluid 
inthe case now before us. To this purpose, I ordered 
a mixture of lime-water with a little of the eompound 
juniper-water, and an alterative proportion of Htuxham’s 
antimonial wine: J put the patient on a plain, light, 
perspirable dict; and restrained him from all viseid, 
flatulent, and acrimonious articles. By pursuing this 
course, he was soon apparently mended ; but after he 
had persisted regularly in it for at least two months, 
he kept for some time at a stand. I then ordered a 
large issuc to be opened on each of his thighs. Only 
one was made. However, as soon as it began to dis- 
charge, his amendment manifestly increased. ‘The fre- 
queney and severity of the fits abated considerably : 


and he eontinued improving gradually, until, at the 


end of 18 months he was restored to perfect health: 
which he has enjoyed, without the least interruption, 
till now, except when he has been tempted (perhaps 
once in a twelyemonth) to transgress rules, by making 
a large meal on salted meat, or indulging himself in 
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ale or rum-punch, each of which never failed to dis- 4 


order him from the beginning of his illness: and even p 


on these oceasions, he has felt no more than the slight- —~——~ 


est motion of his former sufferings; insomuch that he 
would despise the attaek, if it did not appear to be of 
the same stock with his old complaint. No other eause: 
has had the least ill effeet on him. 

“Though rum was constantly hurtful, yet punch 
made with a maeeration of black currants in our vul- 
gar corn-spirit, is a liquor that agrees remarkably well 
with him. 

‘“‘ He never took any medicine after the issue began 
to discharge; and I have direeted that it shall be 
kept open as long as he lives. The inflammations of | 
his throat have disappeared for five years past; he 
has reeovcred the strength and clearness of his sight ; 
and his health seems now to be entirely re-cstablish- 
Ca 

Dr Macbride, in a letter to Dr Duncan, published 
in the Edinburgh Medical Commentaries, gives the fol- 
lowing additional observations on this disease. 

_“ Within these few weeks I have, at the desire of 
Dr Smyth, visited, three or four times, a very inge- 
nious man who keeps an academy in this city, of abont 
34 years of age, who applied to the doetor for his ad- 
viee in January last. 

‘¢ 1 shall give you his symptoms as I had them from 
his own mouth, which appear to me to mark his case 
to be an angina pectoris, and as deplorable as any 
that I have read of. It was strongly distinguished by 
the cxquisite constrietory pain of the sternum, extend- 
ing to eaeh of his arms as far as the insertion of the 
deltoid niusele, extreme anxiety, laborious breathing, . 
strangling, and violent palpitation of the heart, with 
a most irregniar pulse. ‘The paroxysms were so fre- 
quent, that he scarcely ever escaped a day, for six or 
seven years, without one. They were usually exeited 
by any agitation of mind or body, thought slight. He 
had clear intervals of health between the fits. The 
distemper seems hereditary in him, ‘as he says his fa- 
ther was affeeted in the same manner some years pre- 
vious to his death. He has a strong gouty taint, whieh 
never showed itself in his limbs; and he has led a life 
of uncommon sedentariness, from intense applieation to — 
mathematieal studies, and attention of mind, and pas- 
sion, even from his boyish years. ‘These eireumstances 
may, perhaps, account for his having been taken with 
this disease at so early an age as 17. 

‘¢ A large issue was immediately opened in eaeh of 
his thighs. In a month afterwards he began to mend, 
and has gone on improving gradually. He can now 
run np stairs briskly, as I saw him do no later than 
without hurt; ean bear agitation of mind ; 


yesterday, | 
on of 


and has no complaint, excepting a slight oppressi 
the breast, under the sternum, which he feels some- 
times in a morning, immediately after dressing him- 
self, and whieh he thinks is brought on by the motion 
used in putting on his clothes; though for a eomplete 
week preeeding the day on whieh I saw him last, he 
told me that he had been entirely free from all un- 
easiness, and was exulting that he had not had sueb an | 
interval of ease for these last seven years. | 

‘© Doctor Smyth also showed me, in his advcrsaria,. 
the case of a gentleman who had been under his eare 


in 1760, which he had forgotten when my r 
wens ~ 
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to which disease it then bears a strong resemblance.— p,.... 


Puerperal wWeiit to the press, and whieli he was reminded of thie 


Fever. other day by a visit from his patient. 
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‘cited in the ease above. 


Jt was a ge- 
nuine angina pectoris, brought on hy a very seden- 
tary life, and great vexation of mind, clearly marked 
by the exquisite pain under the sternum, that extend- 
ed acutely to the upper extremities, particularly along 
the left arm, together with the other symptoms of 
dyspnea, anxicty, palpitation of the heart, &e. re- 
1 The disorder went off in 
1762, by large spontaneous discharges from the piles, 
but returned npon him severely in 1765. Issnes in 
his thighs were then recemmended ‘to hun, hut not 
made. But, whether it was hy the persuasion of some 
friend, or of his own:accord, he went into a course 
of James’s powder, in ‘small alterative doses, com- 
bined’ with -a little castor and asafocetida. ‘This he 
persisted in for about six wecks ; in the meanwhile, he 
had large acrimonious gleetings from the scrotum, and 
a plentiful discharge of tchor from the anus.—F'rom this 
time he began to find his complaints grow less and less 
distressing, and he has now been totally free from them 
for six years past. 


“The PUERPERAL or CurtpBep FEveEnr. 


This gpeeies of fever, as its name imports, is pecu- 
liar to women in childhed; and is usually the most 
fatal of all the disorders to which the sex is liable. But, 
notwithstanding the prevalence of it in all ages, its 
real nature has remained, to the present time, a suhjeet 
of much dispute and uncertainty. The critical period 
of its invaston, when febrile commotions are apt to be 
exeited by various accidents, and the equivocal symp- 
toms which aecompany it,’ have even ‘aflorded room 
for questioning whether it be a primary or a secondary 
disease. Some writers have considered it as proceeding 
entirely from an inilammation of the uterus; others 
have imagined it to be the consequence of an obstrue- 
tion to the: seerction of the milk; while the greater 
number has beeu inclined, ‘for reasons equally if not 
more plausible, to impute it to a suppression of the 
locha. If we examine this fever attentively, however, 
according to its natural course, and independently of all 
the accidental concomitant symptoms with which it is 
not essentially connected, we may safely pronounce it to 


be a primary disease of a particular nature, and perhaps 


not the necessary consequence of any of tle eauses above 
mentioned. 

“Tins fever is most generally incident to women with- 
in 48 hours after delivery, though it may supervene on 
the fourth or fifth day, and sometimes considerably 
later. It is preceded, like other fevers, hy a rigor, 
which is commonly violent; and when happening du- 
ring the time of labour, may be confounded with the 
pains of parturieney. In its earlier stage it is attended 
with the signs of inflammation. A great pain is felt 


in the back, hips, and the region of the uterus ; whieh, | 


in the part last mentioned, is accompanied with the 
sense of heat and throbbing. A sudden change in the 
quality or quantity of the lochia now also takes place ; 
the patient is frequently troubled with a tenesmus 3 and 
the urme, which is very high-coloured, is discharged 


in small quantity and with pain. At the first attack 


of the fever, the woman is generally seized with a vo- 
“meéing of porraceous matter, as in the cholera morbus, 


3 


But instead of this symptom, there is sometimes only Fev 


a nausea, or loathing at the stomach, with a disagree. 
able taste in the mouth. The belly swells to a consi- 
derable bulk, and becomes suseeptible of painful sen. 
sations from the slightest impression. ‘The tongue is 
generally dry, though sometimes nioist, and covered 
with a thiek brownish fur. When the fever has con- 
tinued a few days, the symptoms of inflammation 
usually subside, and the disease acquires a more putrid 
form. At this period, if not at tle very beginning of 
the disorder, a bilious or putrid diarrhoea, of a danger- 
ous and obstinate nature, supervenes, and aceompanies 
it throngh all its future progress; eacli motion to stool 
being preeeded by a temporary increase, and followed 
by an alleviation of pain. ‘he paticut usually nan. 
seates all kind of food and drink, except what is cold 
and aeidulated. A brown or blackish sordes, the con- 
sequence of putrid exhalations, adheres to the edges of 
the tecth; a troublesome hieeough is at length produ- 
ced, whieh greatly exasperates the pains of the abdo- 
men 3; peteelze or vibiccs also appear, with sometimes 


-amihary ernption, but which produces no mitigation 
of the disease. 
the patient is affeeted with great anxiety and dejection 


‘Vhrough the whole course of the fever, 


of spirits. 

‘Such m gencral is the course of the puerperal fever: 
the symptoms of which, however, may be often varied, 
according to the constitution of the patient, the degree 
of the disease, and its earlier or later invasion. When 
the woman is naturally weak, or her strength has been 
greatly reduced by immoderate evacuations after de- 
livery ; when the disease is violent, and immediately 
follows that period ; its progress and termination are 
proportionally rapid and fatal. In such unfortunate 
circumstances, many have been known to expire with 
in 24 hours from the first attack of the disease 5 uay, 
there are some instances where the rigor has coneluded 
the scene. ‘The catastrophe, however, is most gene- 
rally suspended for some days; and the number of these 
is variable, though the 11th from the commencement 
of the fever may justly be fixed as the period which 
is usually decisive. In whatever stage of the disease 
an unfavourable termination may happen, it would seem 
as if the commencement of the patient’s recovery were 
not marked by any critieal revolution of the fever, as 
depending on an altcration of the humours; but that 
the cure is gradually effected, either by a spontaneous 
vomiting, or a long-continued discharge by stool of 
that porraceous matter, the existence of which in the 
stomach 1s usually evinced at the first attack of the 
disease. ‘The most unfavourable prognostic, therefore, 
arises from such a weakness of the paticnt as renders 
her unable to support so tedious an evacuation as that by 
which the fever is overcome. When the lochia returu 
to their former state, when the swelling and tenderness 
of the abdomen abate, and there is a moisture on the 
skin, we have reason to hope for a happy termination of 
the disease, 

‘Though the puerperal fever may generally be ascer- 
tained from the description which has been given, and 
chiefly by that remarkable tenderness of the ahdomen 
which particularly distinguishes it: yet, as some of its 
symptoms may be confounded with those arising from 
other diseases, and which require a different ne 
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raj of cure, it will be proper to mention here the eircum- 
er. stances by which it may be known with greater ecer- 
——"tainty. 

The pains of the abdomen, attending the childbed 
fever, may be distinguished from those called after- 
pans, by their uninterrupted continuanee through the 
course of the discase, though sometimes they suller 
exacerhations ; whereas, in the latter, they often to- 
tally intermit. ‘hey are also distinguished by the ab- 
sence of fever with coneomitant symptoms in the one, 
and their evident existence in the other. 

Many circumstances evince a dissimilarity between 
the puerperal and miliary fevers, notwithstanding the 
symptoms of anxiety and oppression are common to 
hoth; insomueh that the nature of the approaching 
disease may be ascertained at the very commencement 
ofits attack. In the puerperal fever the rigor is more 
violent, of longer duration, and not interrupted, as it is 
in the other. The pulse is fuller and stronger ; the skin 
is more hot ; and the tongue, whether moist or dry, 
though generally the latter, is not of a white, but 
brownish appearance; and the urine is also higher co- 
loured. Eruptions, which are critical in miliary fevers, 
procure no mitigation of the puerperal fever, and 
cordials generally increase it. 

When the original attack of the puerperal fever hap- 
pens to comcide with the febrile commotion which is 
exeited in childbed women by the milk, the nature of 
it may at first be misapprehended ; but the concomitant 
symptoms, and greater violence of the disease, must in 
a short time dissipate such an crror. 

From all the most accurate accounts of this disease, 
and from the period at which it generally conmences, 
there seems reason to conclude, that it owes its rise 
more immediately to accidents after delivery. For it 
is allowed that 1t may follow a labour under the best 
and most favourable circumstanccs, though endcavours 
to dilate the os internum are supposed frequently to 
produce it. The more immediate causes generally us- 
signed by authors are a stoppage of perspiration, the 
too free usc of spices, and the neglect of procuring 
stools after delivery; sudden frights, too hasty a se- 
aration of the placenta, and binding the abdomen too 
tight. The putrid appearance, however, which this 
disease so soon assumes, affords ground to suspect that 
the predisposing cause of it is a -vitiated state of the 
humours ; for it is generally observed to be most pre- 
valent in an unhealthy scason, and among women of 
weakly and scorbutic constitution. But from its pre» 
valence in some particular hospitals, while others in the 
same city arc entirely free from it, there ean be little 
doubt that it is often communicated by contagion from 
one feniale to another. This opinion is eorroborated 
also by many other circumstances ; particularly by the 
means by which it has been removed from hospitals. 
It would secm, however, that this contagion does not 
act on the female system without-a certain predisposition, 
and that this predisposition is induced by- those changes 
to which the female habit is subjected in consequence of 
delivery. 

Within these few years this fever has béen treated 
of by several writers, most of whom have differed from 
each other in their sentiments of the nature of the dis- 
ease. The first in the order of puhlication is Dr 
Denman, who seems to be of opinion, that it may dc- 
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rive its origm either from a redundancy or too great Pucrperal 


acrimony of the hile, the secretion of which appears 
to be mueh interrupted in the time of gestation. In 
Dr Manning’s treatise on this fever, he mentions its 
being highly probable that such a eause eontributes 
greatly to produce the disease, especially where the 
putrid tendency of the humours is increased by us- 
wholesome air and diet. 

it has likewise been the fate of the puerperal fever, 
that no disease has more divided the sentiments of phy- 
sicians in regard to the method of cure. The appa- 
rent indieations and contra-indications of bleeding, 
and other remedies, arising from the complication of 
inflammatory and putrid symptoms ; the equivocal ap- 
pearance of the vomiting and purging, as whether 
thev be eritical or symptomatical 5 and the different 


causes whence symptoms similar to cach other may: 


arise in pregnant wonten 3 all these circumstances con- 
cur to involve the subjeet in great obscurity and inde- 
cision. If we carefully attend to the several churac- 
teristies of the disease, however, so as to be able to di- 
stinguish it from every other puerperal complaint, and 
observe at the same time the usual manner of its de- 
clension, our judgment may be guided in. the method 


- of cure by the salutary efforts-of natnre. But, in 


order to: obtain a clearer view: of the genuine indica- 
tions, it will be proper to consider them under the sc- 
veral lights in which they have been geucrally agitated 
by authors, 

One of the most essential points to be aseertained in 
the cure of the echildbed fever, respects the pro- 
priety of bleeding. A free use of the laneet has been 
generally regarded as the most suecessful expedicnt 
in practice 3 and there are some mstances of critical 
hemorrhages which would seem to eonfirm its utili- 
ty. But Dr Denman thinks we may safely affirm 
from cxperience, that for onc who will be benefited by 
large blecding, a much greater number will be inju- 
red, and that even almost irretricvably Nor can this 
scem surprising, when we consider the situation of 
childbed women. In most, tle cvacuations eonse- 
quent upondelivery are sufficient to dimmish any un- 
duc superabundance of the fluids; and:if, as: frequent- 
ly happens, the disease be produced by too hasty a se- 
paration of the placenta, the eonsequence of which 1s 
generally a very copious discharge of blood, we can 
never suppese that nature will be assisted in overcoming 
the febrile commotion, by the farther evaenation of 
the vital fluid, through the defect of which she 1s now 
rendered unequal even to the ordinary support of the 
animal ceconomy. We may appeal to every practical 
physician, how much he has known the pulse to sink, 
and what a train of nervous symptoms he has observed 
te succeed an exeess of the discharge above mentioned. 
Besides, it is an axiom in physic, that a remedy which 
eures any- disorder, will always prove sufhicient to pre- 
vent it; and therefore, if bleeding were the proper cure 
in the childbed fever, the disease ought to: have been 
prevented by a large evacuation of blood, when that 
happened previous to its attack. Experience, how- 
ever, in this, as in-all other diseases, 1s the only uner- 
ring guide we can follow ; and whoever regulates his 
practice by fact and observation, will be convinced that 
hleeding, especially in a large quantity, Is, in > agua 
very far from being attended with success. Bleceing 
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is a caution that ought always to be remembered ; for Puerp 


Puerperal 18 Seldom proper, except m women of plethoric consti- 
Fever tutions, and in whom the signs of inflammation rise 


mye high. Nor even in such patients ought it to be re- 


n~ 


vation of facts. 


peated without great caution, and the existence of 
La ° ° 4 ° ° @ - e _ 
strong indications. Blecding, when used m proper cir 


- cumstances, may unquestionably palliate the fever ; but 


that it often shortens the duration of it, appears to be 
a matter of much doubt. On this account the prac- 
tice becomes still more suspicious and exceptionable, 
when we cousider that by venesection improperly used 
the patient’s strength may he so far reduced as not to 
support the tedious looseness by which the disease 1s 
generally carried off. Though bleeding, however, 
ought in general to be used with great caution, there 
are certainly many cases in which it is both necessary 
and advantageous. 

‘The genuine nature and effects of the looseness in 
this disease, is another controverted point of the high- 
est importance, and which merits the most attentive in- 
quiry. Physicians, observing that women who die of 
the puerperal fever are generally molested with that 
evacuation, have been induced to consider this symp- 
tom as of the most dangerous and fatal tendency ; and 
what, therefore, we should endeavour by every means 
to restrain. In this opinion, however, they would 
seem to have been governed by too. partial an obser- 
For experience certainly authorises the 
assertion, that more women appear to have recovercd 
of the childbed fever, through the intervention of a 
diarrhoea, than have been destroyed by thatcause. If 
it also be considered, that purging is usually almost the 


only sensible evacuation in the more advanced state of 


the disease, and is that which aecompanies it to its la- 
test period, we shall have the strongest reason to think 
that it is critical rather than symptomatical, and ought 
therefore to be moderately supported, instead of being 
unwarily restrained Nay, the advantage which is 
found to attend vomiting as well as purging in the 
earlier stages of the disease, would seem to evince that 
the matter discharged by these evacuations is what 
chiefly foments the discasc. Emetics and purgatives, 


therefore, in the opinion of Dr Manning, are the enly 


medicines on which any rational dependenee is to be 
placed in this fever; at least, they are.certainly such 
as are found the most successful. it is an established 
rule in practice, to prescribe a vomit at the beginning 


- of every fever attended with any nausea or loathing of 


the stomach, and where there is not any reason to ap- 
prehend an inflammation of that organ. Nor does the 
state of childbed women afford the smallest ground for 
prohibiting our recourse to the same expedient in an- 
swering a similar indication. 

It is so seldom. a physician is. called during the ri- 
gor preceding the puerperal fever, that he has few op- 
portunities. of trying the eflects of remedics in that ear- 
ly state of the discase. When such occur, however, 
we should endeavour as much as possible to abate and 
shorten that period, as the succecding fever is general- 


. ly found te bear a proportion to the violence and du- 


ration of it. For this purpose, warm diluting drinks 

‘should be plentifully used, with a small quantity of vo- 

latile spirits or brandy. When Dr Manning appre- 

hended such an accident, he sometimes ordered the 

nurse to give immediately a dish or two of warm sack- 

whey ; taking care that it was not too strong, which 
2 


though a free use of the more cordial and spirituous Fev 


kinds. of liquors might perhaps soon abate the rigor, 
there is. danger to be feared from their influence on the 


approaching fever, especially in women of a strong and 


healthy consitution. In all cases, warm applications 
to the extremities, such as heated bricks, towels, or 
toasted grains in a linen bag, may be used with perfect 


safety, and some advantage. 


When the hot fit is advanced, the first thing Dr 
Manning orders is some emollient injection, as chicken- 
water, or water and milk, which ought to be frequent- 
ly repeated through the course of the disease. These 
prove beneficial, not only by promoting the discharge 
from the intestines, which seems in fact to be the so- 
lution of the disease; but also by acting as a kindly 
fomentation to the uterus and adjacent parts. With 
this intention they are particularly serviceable when 
the Icchia are suppressed. Great care, however, 1 
requisite in administering them, on acconnt of the ten- 
derness and inflammatory disposition, whieh at that 
time render.the parts in the pelvis extremely susceptible 
of pain. | 

‘The next step in the method of cure ought to be 


to promote the discharge of the. morbid matter both by 


the stomach and intestines. This intention may be an- 
swered by a remedy prescribed by Dr Denman—Iwe 
grains of tartrite of antimony rubbed up with a seruple 
of the powder of lapilli canerarum. 

Of a powder thus prepared, Dr Denman gives from 
two to six grains, and repeats it as circumstances re- 
quire. Ifthe first dose.do not procure any sensible 
operation, he repeats it in an increased quantity at the 
end of two hours, and procceds in that manner 3 not 
expecting any bencfit but from its sensible evacuation. 

Should the disease be abated, but not removed, 
(which sometimes happens), by the effect of the first 


dose, the same medicine must be repeated, but in a less 


quantity, till all.danger be over. But if any alarming 


symptoms remain, he docs not hesitate one moment te 


repcat the powder, in the same quantity as first given 5 


though this be-scldom necessary, if the first dose ope- 


“ 


rates properly. 


It is to be observed, says Dr Denman, that.as the 


certainty of cure depends upon the proper repetition 


of the medicine, the method of giving it at stated 
hours does not appear eligible. If the first dose pro- 
dice any considerable etleet by vomiting, procuring 
stools, or plentifully sweating, a repetition of the me- 
dicine in a less quantity will seldom fail to answer our 
expectations ; but great judgment is required in adapt- 
ing the quantity first given to the strength of the pa- 
tient and other circumstances. We are not to expect 
that a disease whieh from the first formation carries se 
evident marks of danger, should instantly cease, even 

though a great part of the cause be removed. 
Frequent doses of the saline dranghts ought also to 
be given, which not only promote the evacuation by 
the instestines, but likewise increase the salutary dis- 
charges of urine and perspiration. These medicines 
are particularly serviceable in subduing the remains of 
the fever, after its violence has been broken by the 
more efficacious remedics above mentioned ; but when 
they are used even in the decline of the disease, gentle 
laxatives of rhubarb and magnesia, as advised by Dr 
| ‘Denman, 
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1y all lyittg-in women have been, and ever will Fever. 
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era} Denman, ought to be irequentiy interposed, since, as 
er. he justly observes, without stools we can do little ser- 


vice. 

Although the discharge by the intestines appears to 
have the most salutary cllect in this disease ; yet when 
the stomach has not been properly unloaded of oflen- 
sive matter, though a great nausea and sickness had in- 
dicated the expediency of such an evacuation at the 
beginning of the fever, the continuance of the loose- 
ness is sometimes so long protracted as in the end to 
prove fatal. In this alarming state of the disease, 
when the stools are very frequent and involuntary, 
and all appearances threaten danger, Mr Denman says, 
that a clyster of chicken-water injecied every one, two, 
or three hours, or as often as possible without fatiguing 
the patient too much, witha cordial diaphoretic draught 
taken cvery six hours, has preduced better cflects than 
could be expected. 

While these medicines are employed, we should en- 
deavour to mitigate the pains of the belly by relaxing 
applications. During the course of the disease, the pa- 
tient ought to drink freely of diluting liquors, and ab- 
stam from every thing of a heating quality, unless great 
faintness should mdicate the usc of a small quantity of 
some cordial medicine. 

Such is the practice recommendcd in this disease by 
Dr Denman. We shall now take a cursory view of the 
sentiments of succeeding writers on this subject. 

According to Dr Hulme, the proximate cause of 
the puerperal fever is an inflammation of the intestines 
and omentum; for the confirmation of which opinion 
he appeals to disscetions. He supposes the chief pre- 
disponent cause of the discase to be the pressure of the 
gravid utcrus against the parts abeve mentioned. The 
gmentum, says he, in the latter stage of pregnancy, 
must either be flat, which is its natural situation, or be 
rumpled or carried up by the gravid uterus in folds or 
doublings. When the latter is the case, which he ob- 
Serves is probably not seldom, the danger of a strangu- 
lated circulation will be greater. 

Mr White, who has also written on this disease, ju- 
dicionsly remarks, that were Dr Hulme’s hypothesis 
well founded, the disorder ought rather to take place 
before delivery, and be immediately removed at that 
period: That it would likewise most generally happen 
to women at their first labour, when the abdominal 
muscles are less yiclding, and the pains morc violent ; 
the contrary of which is most frequently experienced to 
be the case. 

It also deserves to be remarked, that, upon Dr 
Hulme’s supposition, we eannot account for the dis- 
ase being more common and fatal in large towns and 
m hospitals, than in the country and private practice, 
While other inflammatory disorders are more endemic 
among those who live in the latter than the former si- 
tuation. Even admitting the frietion of the intestines 
and omentum against the nterns to be as violent as Dr 
Hulme supposes, is it not highly improbable, that any 
4nflammation could be occasioned by the pressure of 
such soft substances upon each other? Or, were this 
effect really produced, ought not the puerperal fever to 
be more common and fatal after the most laborious de- 
liveries ? But this obscrvation is not supported by ex- 
perience, 1 

Dr Hulme, in favour of his own hypothesis, alleges 


You. XII. Part If. 


be, subject to this disease ?” In this proposition, how- “"v—— 


ever, the doctor supposes such an universality of the 
disease as is not confirmed by observation. it is at- 
firmed upon undoubted authority, that in many parts 
of Britain the puerperal fever is hardly known ; where- 
as, were it really produced hy the causes he assigns, it 
would be cqually general and unavoidable. 

But how peculiar soever this author’s sentiments 
are in respect of the proximate cause of this disease, 


they have not led him to any method of cure different ~ 


from the established practice. On this subject Dr 
Hulme divides his observations into two parts ; compre- 
lending under the former the more simple method of 
treatment, and under the latter the more complex. He 
sets out with remarking, that the patient being gene- 
rally costive at the beginning of the disease, an emol- 
ent opening clyster will often give immediate relief ; 
but if this should not prove effectual, recourse must be 
had to eathartics, Those which he found answer his 
purpose best, were the sal catharticus amearus, the oleum 
ricini, emetic tartar, and antimonial wine. When the 
bowels have been sufficiently cleared and the pain a- 
bates, he advises encouraging a gentle diaphoresis by 
medicines whiei neither bind the body nor are heat- 
ing; sueh as small doses of ipecacuan, emetic tartar, 
and antimonial wine, combined with an opiate in a 
moderate dose, and given once or twice in the course 
of 24 hours; administering the saline draughts in the 
intermediate spaces. If, preceding or during this 
course, a sickness at stomach or vomiting attend, he 
advises assisting the eflorts of nature, by drinking plen- 
tifully of chamomile tea, warm water, or any other di- 
luting liquor. He concludes with recommending a 
cooling regimen, rest of body, and tranquillity of mind ; 
prohihiting all kinds of bandage upon the abdomen, 
and enjoining particular attention to the state of the 
bowels, which ought to be kept gently open for some 
timc, even after the disorder seems to be gone off, till 
the patient be quite out of danger. 

So much for the simple treatment: we now proceed 
to the second part, where he describes the method of 
practice when the disease is in its more irregular and 
complicated state. 

When a diarrhoea accompanies the disease, he ob- 
serves that it ought by no means to be checked, but 
supported, by ordering the patient to drink plentiful- 
ly of mild aperient liquors. If the pain of the hypo- 
gastric region be attended with stitches in the sides or 
over the pit of the stomach, and a pulse that resists 
the finger pretty strongly, he remarks that bleeding 
would then be highly necessary : declaring, however, 
his opinion, that, in the puerperal fever, bleeding 1s 
to be considered only as a secondary means of relief, 
though the first in point of time; and it ought to be 
advised with great caution; and that the greatest dle- 
pendence is always to be placed upon evacuations by 
stool. 

Mr White imputes the puerperal fever to a putrcs- 
cent disposition of the humours, contracted during preg- 
nany, and fomented by the hot regimen commonly 
used hy women in childbed. In conformity to this 
opinion, the chief means which he recommends for pre- 


venting the disease is a. cool regimen and free circula- 
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| tiom of air, which he evinces to be of the greatest 1m- 


portance. In respect of bleeding, he informs us, that, 


=== upon the strictest inquiry, he caunot find that those who 


have bled the most copjously have had the greatest suc- 
cess, either in private or hospital practice. He cven 
seenis to question the propriety of this evacuation In any 
case; but approves of emetics, cathartics, and clysters, 
for cleansing the prime vie, and likewise of such me- 
dicines and diet as will correct the putrid humours ; add- 
ing, that an upright posture and free ventilation are at 
all times useful, and absolutely necessary, both for the 
prevention and cure of the disease. 

Another writer who treats of the childbed fever 1s 
Dr Leake, who has published the result of his observa- 
tions on this disease from April 1768 to the autumn of 
the year 17703 but chiefly from December 1769 to 
May 1770, during which period the childbed fever 
prevailed much about London. 

Dr Leake tells us that this fever generally commen- 
ced the evening of the second or morning of the third 
day after delivery, with a rigor or shivering fit. Some- 
times it invaded soon after delivery ; and at other times 
though rarely, it has seized so late as the fifth or sixth 
day. Now and then it scemed to be occasioned by 
eatehing cold, or by errors in diet; but oftener by an- 
xiety ef mind. Sometimes the thirst was great; though 
the tongue had, in general, a better appearance at the 
beginning than is common in other fevers. It was sel- 
dom ever black or very foul: but, as the disease advan- 
ced, became white and dry, with an increase of thirst ; 
and at last was of a brownish colour towards the root, 
where it was slightly covered with an inspissated mu- 
cus. ‘The loss of strength was so great and sudden, 
that few of the patients could turn in bed without as- 
sistance, even so early as the first or second day after 
the attack. ‘The lochia, from first to last, were not 
obstructed, nor deficient in quantity; neither did the 
quality of this discharge sccm to be in the least alter- 
el from its natural state; a presumption, says the au- 
thor, that the uterus was not at all affected. Of this 
he was convinced by making a considerable pressure 
above the pubes with the hand, which did not occa- 
sion pain; but when the same degree of pressure was 
applied higher, between the stomach and umbilical re- 
gion, it became almost intolerable. A perfect crisis 
seldom if ever happened in this fever, which he imputes 
to the great oppression of the vital powers, whereby 
they were rendered unable to produce such an event. 
When the disease proved mortal, the patient general- 
ly died on the 10th or r1th day from the first attack. 
tn those who died of the fever, the omentuin was found 
suppurated ; an inflammation of which part, or of the 
intestines, Dr Leake concludes to be the proximate 
cause of the diseasc. 

In consequence of this idea of the cause of the dis- 
easc, Dr Leake affirms that venescction is the only re- 
medy which can give the patient a chance for life. But, 
though it be the principal yesource to be depended 
upon at the beginning of the fever, he observes that 
it will seldom prove of service after the second or third 
gay ; and if directed yet later, wall only weaken and 
exhaust the patient ; when, matter having begun to 
form in the omentum, the progress of the disease can 
no longer be prevented by that evacuation. At this 
period the blood begins to be tainted by the absorption 


a 


of the purulent fluid ; and the fever, from being inflam- 
matory, is changed into a putrid nature. 


After bleeding in such a quantity as the symptoms == 


require, he advises that the corrupted bile be evacua- 
ted and corrected as soon as possible; that the diar- 
rhoea, when excessive, be restrained by emollient ano- 
dyne clysters and gentle sudorifcs, or even by opiates 
and mild astringents, when the patient’s strength be- 
gins to sink under the discharge; and, lastly, that 
where the signs of the putrefaction or intermission take 
place, antiseptics and the cinchona may be admini- 
stered. 

The great uniformity of the symptoms in all Dr 
Leake’s patients might authcrise an opinion, that the 
fever which he describes was in a great measure a dis- 
ease sut generis, and depended much upon the consti- 
tution of the air preceding and during the period im 
which the fever prevailed. 

Dr Kirkland has also made judicious observations on 
this subject. He rejects the opinion that the puerpe- 
ral fever is a disease sez generts, and arises always from 
the same cause. ‘Lhe partieular situation of childbed 
women, he acknowledges, occasions a similarity in the 
appearance of all the febrile symptoms: but he af- 
firms that the same kind of fever may be produced by 
various causes ; for instance, by an inflammation of the 
uterus or abdomen, by putrid blood or other matter, 
and putrid miasms. ‘lhe symptoms, he observes, will 
vary according to the time of seizure. If the fever 
happen in three or four days after delivery, all the 
symptoms usual to the situation of the patient will 
make their appearance’; but if it do not invade till 
the milk has been secreted, and the lochial discharge be 
nearly finished, the symptoms, if the breasts are proper- 
ly drawn, will, for the most part, be those only which 
are common to that kind of disorder by which the fe- 
ver has been produced. 

With respect to the cure of puerperal fevers, Dr Kirk- 
land advises the antiphlogistie method when they arise 
from inflammation ; but when this method fails of suc- 
cess, and a diarrhoea supervencs, the disease has changed 
its nature, having become more or less putrid, and re- 
quires a very different treatment. 

His observations relative to the management of the 
diarrhoea merit attention. No one, says he, would 
purge and bleed to cure the colliquative fever arising 
from the absorption of matter in large wounds; and yet 
the only difference is, that in the puerperal fever the 
matter absorbed from the uterus, &c. acts with more 
violence, because the blood is commonly thinner and 
the habit in a more irritable state. We see, continues 
he, that absorbed matter purges as cffectually as if any 
purging medicine had been given by the mouth; and 
may we uot therefore do harm by additional purging, 
when there has been a large evacuation, especially as 
purges in this case are incapable of entirely removing 
the fomes morbi2 

He considers cinchona as the principal remedy, a3 
soon as the pulse sinks, the heat is lessened, and the 
stomach will bear it. If this inerease the diarrhcea be- 
yond moderation, he joins with it small doses of lauda- 
num 3 but if the diarrhoea should entirely stop without 
the fever going off, in place of laudanum he advises @ 
proper quantity of rhubarb. Should the diarrhcea, not- 
withstanding the use of the medicines proposed, be- 
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eral come so Violent as to endanger the paticnt, he agrecs 
et. with Mr White in recommending the columbo root, 


™ 
* Ta 
lated, and new painted. After these processes, puer- Worms. 


er. peral females in the hospital remained as frce from ——y——4 


which is a warm cordial, and removes the irritability 
of the stomach and intestines more powerfully than any 
other bitter he knows. 

Of this disease also, as it appeared in Derbyshire and 
some of the adjacent provinecs, an account has been 
published by Dr Butter. Concerning the causes and 
nature of the disease, he observes, that pregnancy 
seems to add mucli to the natyral sensibility of the fe- 
male constitution ; beeause at this pcriod women are 
often subject to a train of nervous symptoms, whieh ne- 
ver molest them at other times. During gestation like- 
wise, the appetite is for the most part keen, while the 
digestion appears to be impaired ; and this weakness is 
increased not only by improper food, of which the wo- 
man is frequently desirous, but also by the inactivity at- 
tending her situation. ‘lo these circumstances, it is 
added, that the intestinal passage being interrupted by 
the uterine pressure, costiveness generally prevails. 
From the several observations here enumerated, Dr 
Butter concludes, that the proximate cause of the puer- 
peral fever is a spasmodic aflcction of the first passages, 
with a morbid accumulation in their eavity 3 and upon 
this supposition he endeavours to aceount for the vari- 
ous symptoms of the disease. 

In treating of the method of cure, he lays down 
two indications; the former of which is to promote 
two, three, or four stools daily, in a manncr suited 
to the strength of the patient, till such time as they 
resume a natural appearance. The second indication is 
to relieve all uneasy symptoms, sueh as heat, thirst, 
headach, &c. 

With respect to the opinion entertained by Dr But- 
ter of the cause of the puerperal fever, it nearly coin- 
cides with that of Mr White. But however plausible 
it may appear, we are not entirely satisfied that a dis- 


this disease as formerly. The puerperal fever, accord- 
ing to Dr Young, has very generally a Strong ten- 
deney to the typhoid type; although he allows, that 
in the beginning it is not unfrequently attended with 
inflammatory symptoms, and even with topical inflam- 
mation, particularly in the intestinal canal. On this 
idea, he cousiders the puerperal fever as admitting of 
the same variety of treatment with other affections 
depending on contagion, in which sometimes an in- 
flammatory, sometimes a putrescent tendency, prevails; 
such, for example, as smallpox or erysipelas. But 
from the prevailing putrescent tendency iu this affec- 
tion, he considers the free access of cool air, with the 
liberal use of antiseptics, as being very generally requi- 
site. 

it deserves to be remarked, that though the several 
writers who treat of this subject have condueted their 
method of cure conformably to their particular idea of 
the cause of the disease, respeeting whieh their senti- 
ments are very different, they scem to have been equally 
succcssful in the treatment of their patients. Indeed 
the several writers difler less from each other in their 
method of cure than might be expected, where so great 
an opposition of theoretical sentiment prevails. For 
after endeavouring to establish indications correspon- 
dent to their particular systems, those who contend for 
the expediency of promoting the intestinal discharge, 
dissuade not from having recourse to phlebotomy when 
the disease is attended with inflammatory symptoms ; 
while, on the other hand, the most strenuous advocates 
for bleeding admit the utility of the former evacuation. 
It appears, therefore, that a duc regulation of the alvine 
discharge is necessary through the whole course of the 
fever, hut venesection only sometimes. 


ease attended with so pceuliar symptoms as the puer- WORMS. 40g 
peral fever can depend principally upon an irritability, 
which is not restricted either to the pregnant or puer- Those infesting the hnman body are cliefly of three 
peral state. kinds: the ascarides, or small round and short white 

The late Dr Thomas Young professor of midwifery worms; the ¢ercs, or round and long worm; and the 
in the university of Edinburgh, although he published tema, or tape-worm. 
nothing on the subject of the puerperal fever, wrote The ascarides have usually their scat in the rectum.— YY. 
a very ingenious disscrtation respecting it, which was The ¢eretes or lumbrict are about a span long, round and 
read in the Philosophical Society of Edinburgh. In smooth: they are scated for the most part in the upper 
that dissertation, after giving a very accurate account small intestines ; but sometimes they are lodged also in 
of the symptoms of the disease, which coincides very the stomach, and in any part of the intcstines, even to 
nearly with the account given by others, he endea- the reetum.—‘The tape-worms are from two to forty 407 


vours to show, that the puerperal fever, strictly so called, 
is In every instauce the consequence of contagion 5 but 


he contends, that the contagious matter of this disease 


is capable only of producing its effect, in consequence 
of a peeuliar predisposition given by delivery and its 
consequences. In. support of this doctrine, he re- 
marks, that for many years the disease was altogether 
unknown in the lying-in ward of the Royal Infirmary 
at Edinburgh ; but that after it was once accidentally 
introduced into the hospital, almost every woman was in 
a short time after dclivery attacked with it; although 
prior to delivery, she may have lain, even for weeks 
together, not only in the same ward with the infected, 
but even in the very next bed. He remarks, that it 
was only cradicated from the hospital in consequence of 
the wards being entirely emptied, thoroughly yenti- 


fect long, according to the testimony of Platerus 5 they 
generally possess the whole tract of the intestines, but 
especially the ileum: they very much resembe a tape 
in their appearance, whence the name of tape-eworm: 
but another speeics of this genus, from the resem- 
hlanec of each joint to a gourd seed, has the name of 
the gourd-worm. 

in the Medical Transactions, vol. i. Dr Heberden 
gives a very accurate account of the symptoms pro- 
duced hy the ascarzdes, from an emment physician who 
was troubled with them all his life. ‘They brought on 
an uneasiness in the rectum, and an almost intolerable 
itehing in the anus ; which sensations most usually 
eame on in the evening, and prevented sleep for several 
hours. They were attended with heat, sometimes so 


considerable as to produce a swelling in the rectum 
gN 2 both 
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Worms. both internally and externally ; and if these symptoms 
Le were not soon relieved, a tenesmus was brought on, 


with a mucous dejection. Sometimes there was a grip- 
ing pain in tlic lower part of the abdomen, a little 
above the os pubis. If this pain was very severe, a 
bloody mucus followed, in which there were often 
found ascarides alive. ‘They were also sometimes sus- 
pected of occasiomng disturbed sleep, and some degree 
of headach. 

On this case Dr Heberden observes, that the gene- 
ral health of the patient did not seem to have suffered 
from the long continuance of the disease, nor the im- 
mediate inconveniences of the disorder itself to have 
increased. It 1s (says he) perhaps universally true, 
that this kind of worms, though as difficult to be cu- 
red as any, yet is the least dangerous of all. They 
have been known to accompany a person through the 
whole of a long life, without any reason to suspect 
that they had hastened its end. As in this case there 
was no remarkable sickness, indigestion, giddiness, pain 
of the stomach, nor itching of the nose, possibly these 
symptoms, where they have happencd to be joined with 
the ascandes, did not properly belong to them, but 
arose from some other causes. There is. indeed no one 
sign of these worms, but what in some paticnts will 
be wanting.” 

‘The above-mentioned patient used purging and irri- 
tating clysters with very little success. One dram 
and a half of tobacco was infused in six ounces of 
boilmg water 5 and the strained liquor being given as 
a clyster, occasioned a violent pain in the lower part 
of the abdomen, with faintness and a cold sweat: 
this injection, though retained only one minute, acted 
as a smart purge, but did little or no good. Lime- 
water was also used as a clyster; which brought on a 
costiveness, but had no good effect. Six grains of 
salt of steel were dissolved in six ounces of water, and 
mjected. This clyster in a few minutes occasioned an 
aching in the rectum, griped a little without purging, 
und excited a tenesmus. Some few ascarides were 
brought off with it; but all of them were alive. The 
uneasy sensation in the rectum did not abate till some 
warm milk was thrown up. Whenever the tenesmus 
or mucous stools were thought worth the taking no- 
tice of, warm milk and oil generally gave immediate 
relicf, If purging was necessary, the lenient purges, 
such as manna with oil, were, in’ this particular case 
made use of: rhubarb was found too stimulating. — 
But, in general, the most useful purge, and which 
therefore was most usually taken, was cinnabar and 
rhubarb, of each half a drachm: this powder seldom 
failed to bring away a mucus as transparent as the 
white of an egg, and in this many ascarides were 
moving about. ‘The cinnabar frequently adhered to 
this mucus, which did not come off in large quanti- 
ties, when a purge was taken without cinnabar. Calo- 
mel did no more than any other purge which operates 
buskly would have done; that 18, it brought away as- 
carides, with a great deal of mucus. Oj] given asa 
etyster sometimes hrought off these animalcules - the oil 
—- — surface of the mucus, and the ascarides were 

loving in the mueus itself, which probably 


hindered the oil from coming in contact with them and 
halling them. 


¥ 
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Dr ifeberden also obscrves, that mucus or slime js 


the proper nest of the asearides, in which they live, 
and is perhaps the food by which they are nourished ; 
and it is this mucus which preserves them unhurt, 
though surrounded with many other liquors, the im. 
mediate touch of which would be fatal. It is hard to 
satisfy ourselves by what instinct they find it out jn 
the human body, and by what means they get at it; 
but it is observable m many other parts of nature, as 
well as here, that where there is a fit soil for the 
hatching and growth of animals and vegetables, na- 
ture has taken sufhcient care that their seeds should 
find the way thither. Worms are said to have been 
found in the intestines of stall-horn infants. Purges, 
by lessening this slime, never fail to relieve the pa- 
tient: and it is not unhkely, that the worms which 
are not foreed away by this quickenéd motion of the 


intestines, may, for want of a proper quantity of it, 


languish, and at last die; for if the aseandes arc taken 
out of their mucus, and exposed to the open air, they 
become motionless, and apparently dic in a very short 
time. Dr Heberden supposes that the kind of purge 
made use of is of some consequence in the cure of all 
other worms as well as asearides; the aninials being 
always defended by the mucus from the immediate 
action of medicines ; and that therefore those purges 
are the best which act briskly, and of which a repe- 
tition can be most casily borne. Purging waters are 
of this sort, and jalap especially for children ; two ot 
more grains of which, mixed with sugar, are most easi- 
ly taken, and may be repeated daily. 

From Dr Heberden’s observations, we may casily see 
why it is so difficult to destroy these animals; and why 
anthelmintics, greatly celebrated for some kinds, are 
yet so far from being specifics in the disease. As the 
worms which reside in the cavities of the human body 
are never exposed to the air, by which all living crea- 
turcs are invigorated, it is evident, that in themselves 
they nust be the most tender and. easily destructible 
creatures imaginable, and much less will be requisite to 
kill them than any of our common insects. The 
most pernicious substances to any of the common in- 
sects are oil, caustic fixed alkali, lime, and lime-water. 
The oil operates upon them by shutting up the pores 
of their bodies; the lime, lime-water, and caustic al- 
kali, by dissolving their very substance. In the case 
of intestinal worms, however, the oil can have very 
little effect upon them, as they are defended from it 
by the moisture and mucus of the intestines ; the like 


happens with lime-water : and therefore it is necessary 


that the medicine should be of such a nature as to 
destroy both mucus and insects together ; for which 
purpose the caustic fixed alkali is at once safe and ef- 
fieacious ; nor is it probable that any case of worms 
whatever could resist the proper use of this medieie. 
A very large dose of any salt indced will also destroy 
the mucus and destroy the worms; but it is apt to 
inflame and cxcoriate the stomach and intestines, and 
thus to produce worse distempers than that which it 
was intended to cure. Dr Heberden gives the fol- 
lowing remarkable case of a patient curcd of worms 
by enormous doses of common salt, after trying many 
other remedies in vain. In February 1757, the pa- 
tient was seized with uncommon pains in his stomach, 


attended with nausca, vomiting, and constipation of 


bowels, and an almost total loss of sleep’ and cael 
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receive no impregnation from the mercury. If, there- Worms. 
fore, it have any effect, it must be from some forcign --—~v—— 
and accidental impregnation. In most instances there 
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mms. He soon became niuch emaciated, and could neither 


-—stand nor walk upright; his belly grew small and 
hard, and closely rctractcd, insomuch that the sternum 


covered the navel, and the latter could scarce be dis- 
covered or felt by the finger: his urine was always 
milky, and soon deposited a thick white sediment ; his 
exerements were very hard and lumpy, resembling 
those of sheep, only of a brown colour; nor had he 
ever a stool without some medicine or other to pro- 
cure it. In this situation he continued four years ; 
during which time he had been in an infirmary, at- 
tended by eminent physicians, but was dismissed as in- 
curable. At last he was advised by a neighhour to 
drink salt and water, as he said he knew one cured 
by it who had for many years been aillicted with the 
same kind of pains in the belly and stomach. As his 
distemper was now almost insupportable, he willingly 
tried the experiment. Two pounds of common salt 
were dissolved in as little water as possible, all which 
he drank in less than an hour. Soon afterwards he 
found himself greatly oppressed at the. stomach, grew 
extremely sick, and vomited violently ; on the fourth 
straining he brought up about half a pint of small 
worms, part ascarides, and the rest resembling those 
worms which are called the Jotts, and frequently met 
with in the stomach of horses, but much smaller, and 
about the size of a grain of wheat. ‘The salt soon 
began to operate downwards, and he had five or six 
very copious fetid stools, tinged with blood ; and in 
them discharged near an cqual quantity of the same 
kind of worms he had vomited, Being greatly fa- 
tigued with the violence of the operations, he fell into 
a calm sleep, which lasted two hours, during which 
he sweated profusely, and awoke much refreshed. 
Instead of his usual pains, he now only complained of 
a rawness and soreness of his gullet, stomach, and 
bowels, with an almost unquenchable thirst; to allay 
which, he drank large quantities of cold water, whey, 
butter-milk, or whatever he could get. The urine he 
now passed was small in quantity, and rendered with 
very great difficulty, being highly saturated with the 
salt, from whence arose a most trovhlesome dysuria 
and strangury. However these symptoms gradually 
abated by a free use of the liquors above mentioned ; 
and on the third morning he was so well recovered, 
that he took two pounds more of salt, dissolved in the 
like quantity of water. The effccts were nearly simi- 
lar to the former; only that most of the worms were 
now burst, and came away with a considerable quan- 
tity of slime and mucus. The drought, strangury, &e. 
returned with their former violence, but soon yiclded 
to the old treatment. He sweated very copiously for 
three days, slept easily, and by that time could ex- 
tend his body freely : on the fifth day he left his bed, 
and, though very weak, could walk upright 5; his 
strength and appetite soon returned, and he became 
robust and well. 

The anthelmintic medicines which have been recom- 
mended by onc person or other, are in a manner innu- 
merable ; but the principal are, 

1. Quicksilver. This is very efficacious against all 
kinds of worms, either taken in the form of calemel 
or corrosive sublimate. Even the crude metal boiled in 
water, and the water drunk, has been recommended as 
an almost certain curc. But this, it is evident, can 


can be no objection to mercury, but only that it is 
not cndowed with any attcnuating quality whereby 
the mucus in which these insects reside can be dis- 
solved. It therefore fails in many cases, though it 
will most certainly destroy worms where it can get at 
them. 

2. Powder of tin. This was for some time cele- 

brated as a specific, and indecd we may reasonably 
expect good eflects from it; as by its weight and 
erittiness it rubs off the mucus and worms it contains 
from the coats of the intestinal canal, in which case they 
arc easily evacuated by purgatives. In order to pro- 
duce any considerable eilects, it must be given in a large 
dose. 
_ 3+ Geoffrea inermis, or cabbage bark. This remedy 
is used by the inhabitants of Jamaica. The first account 
of it which appeared in this country was published in 
the Physical and Literary Essays, vol. iu. by Mr Duguid 
surgeon in that island. He acquaints us, that the in- 
habitants of Jamaica, young and old, white and black, 
are much infested with worms, especially the long 
round sort ; the reason of which, he thinks, 1s the quan- 
tity of sweet viseid vegetables which they eat. On dis- 
sccting a child of seven months old, who dicd of vomi- 
ting and convulsions, twelve large worms were found ; 
onc of them filled the appendix vermiformis, and three 
of them were entwisted in such a manner as to block 
up the valvuda Tulpit, so that nothing could pass from 
the small to the great guts.—The cabbage bark, how- 
ever, he tells us, is a safc and cflectual remedy, and 
the most powerful vermifuge yet known; and that it 
it frequently brings away as many worms by stool as 
would. fill a large hat. He owns that it has sometimes 
violent eflects ; but this he ascribes to the negroes who 
make the decoction (in which form the bark is used) 
too strong, and not to the remedy itself. 

Mr Anderson, surgeon in Edinburgh, has also given 
an account of this bark and its operation, in a letter 
to Dr Duncan, published in the Edinburgh Medi- 
cal Commentaries, volume iv. p. 84. Frem this ac- 
count it appears, that there are two different kinds 
of cabbage bark ; the one much paler than the other: 
the pale kind operates much more violently than the 
other. It often occasions loose stools, great nausea, and 
such like symptoms, attended with great uneasiness 
in the belly: in one or two instances it was sus- 
pected of inducing syncope. The darker coloured 
kind resembles the cassia lignea, though it is of a 
much coarser texture. This kind, Mr Anderson 
thinks, may he exhibited in any case where an an- 
thelmintic is necessary; the dangerous symptoms might 
have followed either from the use of the first kind, or 
from an over-dose of the second. The usual method of 
preparing the medicine is by boiling two ounces anda 
half of the bark in two quarts of water to a pint and a 
half. Of this a tea-spoonful may be given at first in 
the morning, gradually increasing the quantity till we 
come to four or five table-spoonfuls in a day. When 
exhibited in this manncr, Mr Anderson informs us, 
that he never saw it produce any violent symptoms, 
sas experienced the best cflccts from it as an an- 
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its use in his Natural History of Guiana, it is one of wot, 
the safest and most certain anthelmintics yet diseovered, =~ 
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Worms. of nine mornings successively, a dose of jalap with 
tye calomel must be given, which seldom fails to bring 


away the worms, some dead, some alive. If at any 
time the deeoction produce more than one or two 
loose stools, a few drops of liquid laudanum may be 
given ; and, in general, Mr Anderson gave 1§ or 290 
ilrops of the spirit of lavender with each dose. 

In a letter from Dr Rush, professor of chemistry at 
Philadelphia, to Dr Duncan of Edinburgh, the follow- 
ing aecount is given of another preparation of this me- 
dicine. ‘“ It has long (says he) been a complaint 
among physicians, that we have no vermifuge medicine 
which can be depended upon. Even calomel fails in 
many cases where there are the most pathognomonic 
signs of worms in the bowels. But this complaint, it is 
hoped, is now at anend. ‘The physicians of Jamaica 
have lately found, that the cabbage-bark, as it is called 
in the West Indies, made into a syrup with brown su- 
gar, is an infallible antidote to them. I have uscd 
above 30 pounds of it, and have never found it fail in 
one instance. ‘Tle syrup is pleasant; it somctimes 
pukes, and always purges, the first or second time it 
is given.” 

The most accurate botanical description of the geof- 
froea inermis, or the tree furnishing the worm bark, as 
it has often been called, is that which was published 
some years ago in the Philosophical Transactions by 

Dr Wright, formerly physician at Jamaica, now of 
Edinburgh, who also highly extolls this remedy as an 
anthelmintic. 

Notwithstanding these encomiums, however, the cab- 
hage bark has not come into general use in Britain. 
But diseases from teretes, or lumbrici as they are 
often called, the species of worm against which this 
bark 1s cmployed, much less frequently occur in Bri- 
tain than in some other countries. “When they do oc- 
cur, in almost every instance they readily yield to more 
gentle and safe anthelmintics ; and the worms may not 
only be expelled by calomel, but by the vegetable bit- 
ters; as the powder of the artemisia santonica, or the 
hke. 

4. Cowhage, or cow-itch. This is the Dolichos urens 
or prurtens of Linneus ; and the principles on which 
it acts have been already explained under the ar- 
ticle Doticuos. It is somewhat similar to the pow- 
der of tin, but bids fair for being more efficacious. 
At might at first appear to occur as objections to this 
medicine, that by the hairs of it entangling themselves 
with one another, calculi might be formed in the in- 
testincs, or obstructions equally bad; or if the sharp 
points or hooks with which it abounds were to ad- 
here to the nervous coats of the intestines themselves, 
they might occasion a fatal irritation, which could not 
be removed by any means whatever. But from the 
experience of those who have employed it extensively 
im practice, it would appear that these objections are 
entirely theoretical : and that it may be employed with 
perfeet safety. The spicule, gently scraped off from a 
single pod, and mixed with syrup or melasses, are taken 
‘for a dose in the morning fasting. This dose is rcpeat- 
‘ed in this manner for two or three days without any 
‘sensible operation; but even a very slight purgative 
taken afterwards has been found to discharge an almost 
incredible quantity of worms. And according to Dr 

Bancroft,. who -has given-a very particular account of 


but as well as the bark of the Geoffr@a, it has hither. 
to becn very little used in Britam, probably from its 
not being necessary. ° 

5. Indian pink. This plant, which is the Spigelia 
marilandica of Lanneeus, is also an American plant, 
and was first recommended in the Edinburgh Physical 
and Literary Essays by Dr Garden of Charlestown in 
South Carolina. He is of opinion that a vomit ought 
always to preccde thie use of it ; and informs us,that half 
a dram of it purges as briskly as the same quantity of 
rhubarb. At other times he has known it produce 
no cifect on the belly though given in very large 
quantity: In such cases it becomes necessary to adda 
grain or two of sweet mercury, or some grains of rhu- 
barb ; but then it is Icss efficacious than when it proves 
purgative without addition. The use of it, however, 
in small doses, is by no means safe; as it frequently 
produces giddiness, dimness of sight, convulsions, &c. 
The addition of a purgative, indeed, prevents these ef: 
fects ; but at the same time, as already observed, it di- 
minishes the virtue of the medicine. ‘The doctor there- 
fore recommends large doses, as from them he never 
knew any other effect than the medicine’s proving eme- 
tie or violently cathartic. The dose is from 12 to 60 
or 70 grains of the root in substance, or two, three, or 
four drams of the infusion, twice a-day. This medicine 
has also had its day, and is now very far from being 
considered as a specific. 

The long round worms seem to be the most dan- 
gerous which infest the human body, as they often 
pierce through the stomach and intestincs, and thus 
bring on a miserable death. The common symptoms of 
them are nausea, vomiting, looseness, fainting, slender 
intermitting pulse, itching of the nose, and epileptic 
fits. By the consumption of the chyle they produce 
hunger, paleness, weakness, costiveness, tumor of the 
abdomen, eructations, and rumbling of the intestines 5 
but it is from the perforation of the intestines that 
the disease proves so frequently fatal. A child may 
be known to have worms from his cold temperament, 
paleness of the countenance, livid eyelids, hollow eyes, 
itching of the nose, voracity, startings, and grinding 
of the teeth, in sleep; and more especially by a very 
fetid breath. Very frequently, however, they are void- 
ed by the mouth and anus, in which case there is no 
room for doubt. In the Medical Commentaries, vol. ii. 
we have an account of the intestines being perforated 
by a worm, and yet the patient recovered. ‘Ihe pa- 
tient was a woman troubled with an inflammation in 
the tower part of the abdomen. ‘The pain was so Vvi0- 
lent, that for six days she slept none at all; the tumor 
then broke, discharged upwards of a pound of thin wa- 
tery sanies, immediately after which the cxcrements 
followed. The next day she was extremely low; her pulse 
could scareely be felt ; the extremities were cold ; aud 
there was a considerable discharge from the wound, 
which had already begun to mortify. She got a de- 
coction of cinchona with Wine, which alleviated the 
symptoms ; but in removing the mortified parts a worm 
was found among them six inches long, and as thick 
as an eagle’s quill. By proper applications, the dis- 
charge of excrements ceased, and slie recovered perfeet 
health. She was sensible of no accident giving rise . 
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as. tie inflammation ; so that in all probability it arose en- 
— tirely from the worm itself. 


47. 
who has not kept down the whole bolus, or who is not yorms. 
sufficiently purged by it, ought to take, four hours af- seee\y—ons 


The tanza, or tape-worm as it is ealled, is one of 
those most difficult to be removed from the htman body. 
It is of two kinds, tenia solium and tenia lata; for 
a description of which sce the artiele Tanra.—The 
reasou of its being so difficult to cure is, that though 
portions of it are apt to break off and be discharged, 
it is endowed with a power of reproduction, so that 
_ the patient 1s little or nothing better. The symptoms 
occasioned by it are not different from those above 
described. A specihe against the tenza lata has been 
lately so much eelebrated in Franee, that the king 
thought proper to purchase it from the proprietor 
(Madame Nouffer), and the aceount of it has been 
translated into English by Dr Simmons. ‘The patients 
are required to observe no particular regimen till the 
day before they take the specie. That day they are 
to take nothing after dinner till about 7 o’clock ; after 
which, they are to take the following soup: ‘ Take 
a pint and a half of water, two or three ouvnees of 
good fresh butter, and two ounces of bread cut into 
thin sliees: add to this salt. enough to season it, and 
then boil it to the consistenee of panada.’’ About a 
quarter of an hour after this, they take a biscuit and a 
glass of white wine, either pure or mixed with water ; 
or even water alone, if they have not been aeeustomed 
towime. Ifthe patient has not been to stool that day, 
(which, however, is not usual with patients in this 
way), the following clyster is to he injected. ‘“ Take 
asmall quantity of the leaves of mallows, and boil them 
in a sufficient quantity of water, mixing with it a little 
salt, and when strained off add two ounees of olive 
oil.” Next morning, about eight or nine hours after 
the supper above mentioned, the specific is to be taken. 
This is no other than two or three drams of the root 
ef male fern, polypodium filix mas of Linnzeus, gathered 
in autumn, and reduced to fine powder. It is to be 
taken in any distilled water, or in common water. This 
medieine is apt to oceasion a nausea: to avoid which, 
Madame Nouffer ‘allows her patients to ehew any thing 
that is agreeable, but forbids any thing to be swallow- 
ed; or they may smell to vinegar, to check the sick- 
ness : but if, notwithstanding this, the specific be thrown 
up, a fresh dose must be swallowed as soon as the sick- 
ness is gone off, and then they must try to slecp. About 
two hours after this the following bolus is to be taken. 
“Take of the panacea of mereury 14 times sublimed, 
and select resin of scammony, eaeli ten grains ; of fresh 
and good gamboge, six or seven grains : reduce each of 
these substanees separately into powder, and then mix 
them with some conserve into a bolus.’? This composi- 
tion is to be swallowed at two diflerent times, washing 
it down with one or two dishes of weak green-tea, after 
which the patient must walk about his chamber. When 
the bolus begins to operate, he is to take a dish of the 
Same tea oeeasionally, until the worm be expelled ; 
then, and not before, Madame Nouffer gives him broth 
or soup, and he is directed to dine as is usual after tak- 
ing physie. After dinner he may either le down or 
walk out, taking eare to conduct himself disereetly, 
to eat but little supper, and to avoid. every thing that 
is not of easy digestion. 

The cure then is eomplete ; but it is not always ef- 
fected with the same quickness in every subject. He 


ter it, from two to eight drams of Epsom salt dissolved 
in boiling water. ‘The dose of this salt may be varied 
aecording to the temperament and other circumstances 
of the patient. . 


If the worm should not eome away ina bundle, but: 
in the form of a thread (which partieularly happens — 


when the worm is involved in much tenacious mucus), 
the patient must continue to sit upon the close-stool 
without attempting to draw it away, drinking at the 
same time warm weak tea: sometimes this alone is not 
sufficient, and the patient is obliged to take another 
dose of purging salt, but without varying his position. 
till the worm be wholly expelled. 

It is unusual for patients who have kept down both 
the speeific and purging dose, not to discharge the 
worm before dinner-time. ‘This, however, sometimes 
happens when the dead worm remains in large bundles 
in the intestines, so that the feces becoming morc 
limpid towards the end of the purging, pass by it 
without drawing it with them. 
this case eat lis dinner ; and it has been observed, that 
the food, joined to the use of a clyster, has brought 
about the expulsion of the worm. 


Sometimes the worn is brought away by the aetion - 


of the speeific alone, before the patient has taken the 
purging bolus: when this happens, Madame Noutler 


gives ouly two-thirds of it, or substitutes the salt in its - 


stead. 


Patients must not be alarmed by any sensation of 
heat or uneasiness they may feel during the action of | 


the remedy, either before or after a copious evaeua- 
tion, or just as they are about to void the worm. These 
sensations are transitory, and go off spontaneously, or 
by the assistanee of the vapour of vinegar drawn in at 
the nose. 

They who have vomited both the specific and bolus, 
or who have kept down only a part of them, some~ 
times do not void the worm that day. Madame Nouf- 
fer therefore directs them to take again that night the 
soup, the wine and biscwit; and if eircumstanees re- 
quire it, the clyster. If the worm do not come away; 
during the night, she gives them early the next mormmg 
another dose cf the specific, and, two hours afterwards, 
six drams or an ounee of purging salt, repeating the 
whole process of the precediig day; excepting the 
bolus, which she suppresses. 


She observes, that very hot weather diminishes it 


some degree the action of her remedy; she therefore 


prefers the month of September for administering it ; . 


but as she has not been always able to choose the sea- 
son, and has been sometimes obliged to undertake the 
eure of patients in the hottest days of summer, she. 
then gave her specifie very early in the morning 5 
and with this precaution she saw no difference in its 
effects. ‘ my 
On the day appointed for the trial of this medicine 
before the commissioners nominated by the king of 
Franec, it was exhibited to five different persons ; but 
only one of them was certainly known to have the tenia 
lata by: having discharged parts of it before. That 
person was cured; the seeond voided a potion of the 
tenia sotum,; the third-some ascaridcs, with a part of 


the tenia solium.; the fourth and fifth voided ne te a ; 
ut 


The patient may in. 
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but the last considered much cf the viseid slime he void- 


bere ed to be worms in a dissolved state. 


cifie against the tenia. 


This trial was thought suflicient to aseertain the ef- 
fieacy of the medicine, and further trials were made 
by those to whom the seeret was communicated. Lhe 
first voided two teenia, after much vomiting and 18 or 
20 stools; the sceond had no vomiting, but was as v10- 
lently purged, and discharged two worms; the third 
had 20 copious stools during the night, and diseharged 
the worm in the morning; and the filth was affected 
in much the samc manner. Some others who werc not 
relieved, were supposed not to have a tenia. 

This specific, however, is not to be considered as a 
new discovery; the eflieaey of fern in cases of tama 
having been known Jong ago. Theophrastus presczibes 
its root, in doses of four drams, given in water swecten- 
ed with honey, as useful in expelling flat worms.— 
Dioscorides or‘Jers it in the same dose, and adds, that 
its clleets are more certain when it is mixed with four 
oboli (40 grains) of seammony or black hellebore ; he 
particularly requires that garlie should be taken before 
hand. Phny, Galen, Oribasius, and Aétius, aseribe 
this same virtue to fern; and are followed in this by 
Avicenna, and the other Arabian physicians. Dor- 


stenius, Valerius Cordus, Dodonzeus, Mathiolus, Da- 


leehampius, who commented on Dioscorides, or copied 
lum in many things, all mention the fern-root as a spe- 
Sennertus, and Burnet after 
lim, recommended in similar eases an infusion of this 
plant, or a dram of its powder, for young persons, and 
three drams for adults. Simon Paulus, quoted by Ray 
and Geoflroy, considers it as the most efficacious of all 
poisons against the flat worm, and as being the basis of 


all the secret remedies extolled by empiries in that - 


disease, Andry prefers distilled fern-water to the root 
in powder, or he employs it only in the form of an opiate, 
or mixed with other substanees. 

Thesc are not the only authors who have mentioned 
the tenia; many others have described this worm, 
the symptoms it exeites, and the treatment proper to 
expel it. Almost all of them mention the fern-root, 
but at the same time thcy point out other remedies as 
possessing equal eflicaey. Amongst these we find the 
bark of the root of the mulberry-tree, the juice of the 
auricula murus, the roots of chameleon meer, gin- 
ger, zedoary ; decoetions of mugwort, southernwood, 
wormwood, penny-royal, origanum, hyssop, and in ge- 
neral all bitter and aromatie plants, &e. Some of 
them direct the speeifie to be simply mixed and taken 
im wine or honey and water: others join to it the use 
of some purgative remedy, which they say adds to its 
efficeaey. Oribasius, Sylyius, &e. distinguish the spe- 
cific that kills the worm, from the purgative that eva- 
cuates it, and direct them to be given at different 
times. Sennertus gives a very satisfactory reason for 
adopting this method. If we give, says he, the pur- 
gative medicine and the specific at the same time, the 
latter will he hastily carried off before it can have ex. 
erted its powers on the worm: whereas, if we give 
the speeific first, and thus weaken the worm, it will 
collect itself into a bundle, and, being brought away. 
by means of the purge, the patient will be eured. "The 
cure will be more speedy if the prime vie have been 
previously lubricated. 'These precautions are all of 
‘hem essential to the success of the remedy, nor are 

I 


they negleeted by Madamo Noufer if Ler method of yw 7 
treatment. ‘Phe panada and injection she preseribes the —<—+-), 


night before, to lubrieate the intestines, and prepare 
the prime vie. ‘The fern root, taken in the morning, 
kills and detaches the worm; of this the patients are 
sensible by the cessation of the pain in the stomach, 
and by the weight that 1s felt in the lower belly, 
The purgative bolus administered. tsyo hours after this, 
procures a complete evacuation; it is composed of sub- 
stanees that are at once purgative and vermifuge, and 
whieh, even when administered alone, by different 
physicians, sometimes succeeded in expelling the worm. 
If this purgative appear to be too strong, the reader is 
desired to recollect, that it preduced no ill effects in 
either of the cases that camc under the observation of 
the physicians appointed to make the trials; and that 
in one of those cases, by diminishing the dose, they 
‘evidently retarded the evacuations.-Regard however, 
they observe, is to be had both to the age and the 
temperament of the patient 5; and the treatment should 
always be directed by a prudent and experienced phy- 
sielan, who may know how to vary the proportions of 
the dose as erreumstances may require. If the purga- 
tive be not of suflicicnt strength, the worm, after be- 
ing detached by the specific, remains too long a time 
in the intestines, and becoming soon corrupted, is 
brought away only in detached portions: on the other 
hand, if the purgative be too strong, it occasions too 
much irritation, and evacuations that cannot fail to be 
inconvenient. 

Madame Noofler’s long experience has taught her 
to distinguish all these cireumstances with singular 
adroitness. 

This method of cure is, as we have seen, copied in 
a great measure from the ancients: it may be possible 
to produce the same eflects by varying the remedies ; 
but the manner of applying them is by no means in- 
different : we shall be always more certain of suecess 
if the intestines be previously evacuated, and if the 
specific be given some time before the purgative bolus. 
It 1s to this method that Madame Nouller’s constant 
success is attributed. 

Her remedy has likewise some power over the tanta 
solium ; but as the wings of this worm separate from 
each other more easily than those of the tenia lata, it 
is almost impessible for it to be expelled entire. It 
will he necessary therefore to repeat the treatment se- 
vera] times, till the paticnt cease to void any portions 
of worms. Jt must likewise be repeated, if, after the 
expulsion of one tenia solium, another should be gene- 
rated in the intestinal eanal. his last case is so rare, 
that it has been supposed that no person ean have 
more than one of these worms; and for this reason it 
has been named solitary worm, whieh, being once re- 
moved, could never be renewed or replaced by a se- 
eond : but experience has proved, that this notion is 
an ill-founded prejudice ; and we know that sometimes 
these worms sueceed each other, and that sometimes 
several of them exist togcther. 'I'wo living tanix have 
frequently been expelled from the same patient. Dr 
De Haen relates an instanee of a woman who voided 
18 tanice at once. In these cases the symptoms are 
usually more alarming ; and the appetite becomes exces- 
sive, because these worms derive all their nourishment 
from the chyle. If too austere and ill-judged a regimen 
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evil is to be avoided by eating frequently. 

Such are the precautions indicated in this disease. 
The ordinary vermifuge remedics commonly procured 
only a palliative cure, perhaps because they were too 
often improperly administered. But the efficacy of 
the present remedy, in the opinion of the French phy- 
sicians, seems to be sufhciently confirmed by experi- 
ence. ‘Io the above account, however, it secms proper 
io subjoin the following observations by Dr Simmions. 

A Swiss physician, of the name of Herrenschwand, 
more than 20 years ago, acquired no little celebrity 
by distributing a composition of which he styled him- 
self the zzventor, and which was probably of the same 
nature as Madame Nouller’s. Several very eminent 
men, as Tronchin, Hovius, Bonnet, Cramer, and 
others, have written concerning the effects of this re- 
medy. It secms that Dr Herrenschwand used to give 
a powder by way of preparation, the night betore he 
administered his specific. Nothing could be said with 
certainty concerning the composition either of one or 
the other. The treatment was said sometimes to pro- 
ducc most violent eifects, and to leave the patients in 
a valetudinary state. Dr De Haen was dissuaded by 
his friends from using it, because it disordered the pa- 
tients too much. It will be readily conceived, now 
that we are acquainted with Madame Noufler’s method, 
that these eflects were occasioned wholly by the pur- 
gative bolus. It is not strange, that resin of scam- 
mony or jalap, combined with szcrcurtes dulers and 
gamboge, ail of them in strong doses, should in many 
subjects occasion the greatest disorders. It seems like- 
ly, however, that munch of the success of the remedy 
depends on the usc of a drastic purge. Some of the 


ancients who were acquainted with the virtues of the 


fern reot, observed that its cfheacy was inereased by 
scammony. Kesinous purges, especially when com- 
bined with mercury, have often been given with suc- 
cess in cases of tenia. Dr De Hacn saw a worm of 
this sort five ells long expelled by the resin of Jalap 
alone. Dr Gaubius knew a women who had taken a 
varicty of anthelmintic remedics without any effect, 


though she had voided a portion of ten/a an ell and 
a half long previous to tlic use of these medicines: but 


at length, after taking a purge of singular strength, 
she voided the worm entire. Many other instances of 
the same kind are to be met with in authors. Other 
remedies have occasionally been given with success. 
In Sweden, it has been a practice to drink several 
gallons of cold water, and then to take some drastic 
purge. Boerhaave says, that he himself saw a ¢@iza 
measuring 300 clls expelled from a Russian by means 
of the sulphate of iron. 

From some late accounts, there is reason to belicve 
that Dr Herrenschwand’s remedy for tezza does not so 
exactly agree with that of Madame Noufler as Dr Sim- 
mons seems to imagine. According to the account 
given us by a gentleman who had his information from 
Dr Herrenschwand himself, it consists entirely of gani- 
boge and fixed vegctable alkali. 


Of POISONS. 


Of many poisons we have already treated, but there 
are some of which nothing has hitherto been said, A- 
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ome, “leprives them of this, they may be expected to attack mong the most faial of these are the bites and stin 
a— even the membranes of the intestines themselves. This serpents, scorpions, &c. 


symptoms which follow the’ bite of a viper are, an acute 
pain in the place wounded, with a swelling, at first red, 
bunt afterwards livid, which by degrees spreads farther 
to the neighbouring prwts; with great faintness, and a 
quick, low, and sometimes interrupted pulse; great sick- 
ness at stomach, with bilious convulsive vomitings, coli 
sweats, and sometimes pains about the navel. Frequent- 
ly a sanious liquor runs from the small wound, and little 
pustules are raised about it: the colour of the whole 
skin in less than an hour is changed yellow, as if the 
patient had the jaundice. ‘These symptoms are very fre- 
quently followed by death, especially if the climate be 
hot, and the.animal of a large size. This is not, how- 
ever, the casc with all kinds of serpents. Some, we are 
assured, kill by a fatal sleep 5 others are said to produce 
an universal hemorrhage and dissolution of the blood ; 
and others an unquenchable thirst. But of all the 
species of serpents hitherto known, there is none whose 
bite is more expeditiously fatal than that of the rattle- 
snake. Dr Mead tells us, that the bite of a large ser- 

pent of this kind killed a dog in a quarter of a minute; 
and to the human species they are almost equally fatal. 
Of this serpent it is said, that the bite makes the per- 
son’s skin become spotted all over Ike the skin of the 
serpent 3 and that it has such a motion as if there were 
innumerable living serpents hclow it. But this is pro- 
bably nothing more than a dissolution of the bloed, by 
which the skin becomes spotted as in petechial fevers; 
at the same time that the muscles may be convulscd as 
in the distemper called Azcraiosos, which was former- 
ly thought to be the eflect of evil spirits: but it 1s even 
not imprévable that observers have been somewhat aid- 
ed by fancy and superstition when they thought that 
they detected such appearances. 

It has justly appeared surprising to plilesophers, how 
such an inconsiderable quantity of matter as the poison 
emitted by a viper at the time of biting should produce 
such violent eflects. But all inquirics into this matter 
must necessarily be uncertain ; neither can they contri- 
bute any thing towards the cure. It is certain that the 
poison produces a gangrenous disposition of the part it- 
self, and likewise seemingly of the rest of the body ; 
and that the original quantity of poison continues some 
time before it exerts all its power on the patient, as it 
is known that removing part of the poisonous matter 
by suction will alleviate the symptoms. The indica- 
tions of cure then are three : 1. T'o remove the poison- 
ous matter from the body: Or, 2. If this cannot be 
done, to change its destructive nature by some powerful 
and penetrating application to the wound: And, 3. 10 
connteract the cflects of that portion already received 
‘into the system. 

The poisonons matter can only be removed from 


the body by sucking the wound either by the mouth, 


or by means of a cnpping glass; but the former is 
probably the more efficacious, as the saliva will in some 
measure dilute and perhaps obtund the poison. Dr 
Mead dircets the person who sucks the wound to hold 
warm oil in his mouth, to prevent inflammation of the 
lips and tongue: but as bites of this kind are most 
likely to happen in the fields, and at a distance from 
the want of oil ought by no means to retard 


as the delay of a few minutes might 
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Poions. prove of the most fatal conscquenee 5 and it appears 
Leone’ from Dr Mead’s experiments, that the taking the 


poison of a viper into the mouth undiluted, is attended 
with no worse consequences than that of raising a slight 
inflammation. A quick excision of the part miglit also 
be of very great servicc. : oe 

The only way of answering the second indication is, 
by destroying the poisoned part by a red-hot iron, or 
the application of alkaline salts, whieh have the power 
of immediately altering the texture of all animal sub- 
stanecs to which they are applied, provided they are not 
covered by the skin; and as long as the poison is not 
totally absorbed into the system, these must certainly be 
of use. 

‘To answer the tl:ird indieation, Dr Mead recommends 
a vomit of ipeeacuanha, eneouraged in the working with 
oil and warm water. The good effeets of this, he says, 
are owing to the shake whieh it gives to the nerves, 
whereby the irregular spasms into whieh their whole 
system might be drawn are prevented. After this the 
paticnt must go to bed, and a sweat must be procured 
by cordial medicines ; by which the remaining efteets 
of the poison will be earried off. | 

it has been eonfidently asserted by many, that the 
American Indians are possessed of some specifie remedy 
by which they can easily eure the bite of a rattlesnake. 
But Mr Catesby, who must have had many opportuni- 
tics of knowing this, positively denics that they have 
any such medicine. ‘They make applications indeed, 
und sometimes the patient recovers ; but these reeove- 
rics he ascribes to the strength of nature overeoming 
the poison, more than ‘to the remedies made use of. 
Ile says, they are very acute in thcir prognostics whe- 
ther a person that is bit will die or not; and. when 
they happen to reeeive a bite in eertain parts of the 
body, when the teeth of the animal enter a large vein; 
for instance, they quictly resign themselves to their 
fate, without attempting any thing for their own re- 
lief. Indeed, so’ violent and quick is the operation of 
this. poison, that unless the antidote be instantly ap- 
phed, the person will die before he ean get to a house. 
It would seem therefore cligible for those who are in 
danger of such bites, to carry along with them some 
strong alkaline ley, or dry alkaline salt, or both, 
which eould be instantly clapt on the wound, and by. 
its dissolving power would. destroy both the poison 
and the infected parts. Strong cordials also, such as 
ardent spirits, volatile alkali, &c. night possibly ex- 
cite the languid powers of nature, and enable lier to 
expel the enemy, which would otherwise prove too 
powerful. This seems to be somewhat confirmed from 
the account we have in the Philosophical Transactions 
of a gentleman bit by a rattlesnake, who was more 
relieved by a poultice of vinegar and vinc-ashes put ta 
us wound than any thing else. he vine-ashes being 
of an alkaline naturc, must have saturated the vincear. 
so that no: part of the cure could, be attributed "4 
it: on the other hand, the ashes themselves could not 
have been saturated by the small quantity. of aeid ne- 
cessary to form them into a poultiec ; of consequence 
they must have operated by their alkaline quality,— 
Soap ley, therefore, or very strong salt of tartar, may 
reasonably be thought to be the best external appliea- 
tion, not only for the bites of vipers, but of every. 


3 


of mad dogs. 
immediately rubbed into the wound ; but owns that it 
is not safe to trust to this remedy alone. 

Some years ago the volatile alkali was strongly re- 
commended by M. Sage of the French aeademy, as a 
powerful remedy against the bite of a viper: and, 
by a letter from a gentleman in Bengal to Dr Wright, 
it would appear that this artiele, under the form of the 
eau de luce, whieh is very little if any thing different 
from the spzrztzs ammonite succinatus of the London 
Pharmacopceia, has been employed with very great 
sueecss against this afleetion in the East Indies: but 
from the trials made with it hy the abbé Fontana, pub- 
lished in his Treatise on the Poison of the Viner, it 
would appear that it by no means answered his expeeta- 
tion; and the efficacy of this, as well as of the snake 
pills mentioned under the artiele HyDRopPHoB1A, still 
requires to be confirmed by further experience. 


MEL/ENE. 


This is a. distemper not very common, but it has 
been observed by the aneient physicians, and is de- 
seribed by Hippoerates under the name of mmorbus 
niger. It shows itself by a vomiting and purging of 
black tar-like matter, whieh Hippoerates, Boerhaave, 
and Van Swieten, supposed to be oceasioned by atra 
bilis. But Dr Home, in his Clinical Experiments, en- 
dcavours to shew that it is owing to an eflusion of blood 
from the meseraic vessels, which, by its stagnation and 
corruption, assumes that strange appearanee. The 
disease, he says, frequently follows haemorrhage ; and 
those of a seorbutie habit are most suhjeet to it. It 
is an acute disease, and terminates soon 3 yet it is not 
attended’ with any great degree of fever. In one of 
Dr Home’s patients the crisis happened on the eighth 
day by diarrhoea ; in another, on the 14th, by sweat and 
urinc 3 and a third had no evident eritical evacuation. 

As to the eure, Dr Home observes, that bleeding is 
always neeessary where the pulse can bear it; nor are 
we to be deterred from it by a little weakness of the 
pulse, more than in the enteritis. Emcties are hurtful, 
but purgatives are uscful. But the most powerful 
medicine for elecking this hemorrhage is the sulphurie 
acid: and, that this might be given in greater quantity, 
he mixed it with mucilage of gum arabie ; by which 
means he was enabled to give double the quantity he 
eould otherwise have donc. The cold bath was tried 
in one instanec, but he could not determine whether it 
was of any service or not: ‘The cure was completed by 
€xereise and einchona. 


Of the DISEASES of CHILDREN, 


Dr Buehan observes, that from the annual registers 
of the dead, it appears that about one half of the 
ehildren born in Great Britain die under twelve years 
of age; and this very great mortality he attributes 
in a great inecasure to wrong management. The par- 
ticulars of this wrong management enumerated by 
him are, 

1. Mothers not suekling their own children. This, 
he owns, it is sometimes impossible for them to do; 
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unnatural custom of mothers leaving their own children 
to suekle those of others; on which he passes a most 
severe censure, and indeed scarce any censure can be 
severe cnough upon such inhumanity. Dr Buchan in- 
forms us, “‘ He is sure he speaks within bounds, 
when he says not one in an hundred of these children 
live who are thus abandoned by their mothers.” For 
this reason he adds, that no mother should be allowed 
to suckle another’s child till her own be fit to be 
weaned. A regulation of this kind would save many 
lives among the poorer sort, and would do no harm 
to the rich 5 as most women who make good nurses are 
able to suckle two children in suecession upon the same 
milk. 

2. Another source of the diseases of children is the 
unhealthiness of parents: and our author insists that 
no person who labours under an incurable malady ought 
to marry. 

3. The manner of clothing children tends to pro- 
duce diseases. All that is neccessary here, he says, is 
to wrap the child in a soft loose covering; and the 
softness of every part of the infant’s body sufficiently 
shows the injury which must necessarily ensue by pur- 
suing a contrary method. 

4. A new-born infant, instead of being treated with 
syrups, oils, &c. ought to be allowed to suck the mo- 
ther’s milk almost as soon as it comes into the world. 
He condemns the practice of giving wines and spiri- 
tuous liquors along with the food soon after birth ; 
and says, that if the mother or nurse has a sufficient 
quantity of milk, the child will need little or no other 
food before the third or fourth month. But to this it 
may reasonably be objected, not only that the nursing 
would thus be very severe on the mother; but if the 
child be left thus long without other food, it will not 
easily relish that food for some time, and its stomach is 
apt to be casily hurt by a slight change of diet after it 
has been long accustomed to one thing. The human 
species are unquestionably fitted by nature for a mixed 
aliment, beth from the vegetable and animal kingdom. 
And the analogy of other animals belonging to the 
elass of manymalia for whom milk is cqually provided 
at the earliest periods of life, would lead us to the con- 
clusion, that nixed aliment is well fitted forthe human 
speeies even in the earliest periods of infancy. The 
lamb is no sooner dropt than, by natural instinet, it 
crops the grass aswell as it sucks its mother. And the 
stomach in the human specics, immediately after birth, 
can digest other food as well as milk. Neither can it 
be shown, that tlre strongest and most healthy infants are 
those which get no other food but the mother’s milk 
during the furst months of their life. In faet, children 
are evidently of a weak and lax habit of body, so that 
many of their discases must arise from that cause ; all 
directions which indiscriminately advise an antiphlo- 
gistic regimen for infants 2s soon as they come into 
the world, must of necessity be wrong. Many instances 
in fact might be brought to show, that by the prepo- 
sterous method of starving infants, and at the same 
time treating them with vomits and purges, they are 
often hurried out of the world. Animal food indeed, 
particularly under the form of broths, is excessively 
agreeable to children, and they ought to be indulged 
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ases of but where it can be done, he affirms that ‘it ought 
ldren. never to be omitted. ‘This, he says, would prevent the 


with it in moderation. 


absorbents, which have the most pernicious effects on 
the stomachs of these tender creatures, and pall the ap- 
petite to a surprising degree. The natural appetites of 
children are indeed the best rule by which we can judge 
of what is proper or improper for them. They must no 
doubt be regulated as to the quantity; but we may be 
assurcd that what a child is very fond of will not hurt 
it, if taken in moderation. When elildren are sick, 
they refuse every thing but the breast; and if their dis- 
temper be very severe, they will refuse it also, and in 
this case they ought not to be pressed to take food of 
any kind; but when the sickness goes eff, their appe- 
tite also returns, and they will require the usual quan- 
tity of food. 

According to Dr Armstrong, zawerd fits, as they 
are ealled, are in general the first complaint that ap- 
pears in children ; and as far as he has observed, most, 
if not all infants, during the first months, are more or 
less liable to them. The symptoms are these: ‘The 


child appears as if it was asleep, only the eyelids are 


not quite closed; and if you observe them narrowly, 
you will see the eyes frequently twinkle, with the white 
of them turned up. There is a kind of tremulous mo- 
tion in the muscles of the face and lips, which pro- 
duces something like a simper or 2 smile, and sometimes 
almost the appcaranee of a laugh. As the disorder 
increases, the infant’s breath seems now and then te 
stop for a little; the nose becomes pinehed; there ts a 
pale eircle about the eyes and mouth, whicl sometimes 
changcs to livid, and comes and goes by turns; tlie 
child starts, especially if you attempt to stir it though 
ever so gently, or if you make any noise near it. Thus 
disturbed, it sighs, or breaks wind, which gives relief 
for a little ; but presently it relapses into the dozing. 
Sometimes it struggles hard before it can break wind, 
and scems as if falling info convulsions ; but a violent 
burst of wind from the stomach, or vomiting, or a loud 
fit of crying, sets all to rights again. As the child 
increases in strength, these fits are the more apt to go 
off spontaneously and by degrecs 5 but in ease they do 
not, and if there is nothing done to remove them, they 
either degenerate into an almost constant drowsiness, 
(which is sueeeeted by a fever and the thrush), or clse 
they terminate in vomitings, sour, curdled, or green. 
steols, the watery gripes, and convulsions. The thrush 
indeed very often terminates in these last symptoms. 
As these complaints naturally run into one another, or 
suececd one another, they may be considered, in a man- 
ner, as only diflerent stages of the same disease, and 
which derive their origin from the same eanse. Thus, 
the inward fits may be looked upon as the first stage of 
the disorder ; the fever, and thrush (when it happens), 
as the second; the voemitings, sour, curdled, ercen 
or watery stools, as the third 5 snd eonvulsions as the 
last. 

As to the cause of these complaints, he observes, 
that in infants the glandular secretions, which are all 
more or less glutinous, are mueli more copious than My 
adults. During the time of sucking, the glands of the 
mouth and fauces being squeezed by the contraction 
of the museles, pour forth their contents plentfully ; 
which afterwards mixing with the mucus of the gullet 
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This will prove a much better piseases of 
remedy for those acidities with whieh children are of- Children. 
ten troubled, than magnesia alba, crabs eyes, or other “V7 


Diseases of and stomach, renders the milk of a slimy consistence, by 
Childven. which means it is not so readily absorbed into the lac- 


teals ; and as in most infants there is too great an aci- 
dity in the stomach, the milk is thereby curdled, which 
adidls to the load; hence sickness aud spasms, which, 
being commanicated by sympathy to the nerves of the 
gullet and fauces produec the convulsive motions above 
described, which. go commonly by the name of taward 
fits. The air, likewise, which is drawn im during suc- 
‘tion mixing with the milk, &c. in the stomach, per- 
haps contributes towards increasing the spasms above 
mentioned. Dr Armstrong is the more induced to 
attribute these fits to the causes.now assigned, that they 
always appear immediately after sucking or feeding ; 
especially if the child has been long at the hreast, or 
fed heartily, and has been laid down to sleep without 
having first broken wind. Another reason 1s, that 
nothing relieves them so soon as belching or vomiting ; 
and the milk or food they throw np is gencrally either 
curdled, or mixed with a large quantity of heavy 
phlegm, If they be not relieved by belching or vomit- 
ing, the fits sometimes continue a good while, and gra- 
dually abate, according as the contents of the stomach 
are pushed into the intestines ; and as soon as the former 
is pretty well emptied, the child is waked by hunger, 
cries, and wants the breast; he sucks, and the same 
process 1s repeated.—'Thus, some children for the first 
weeks are kept almost always in a doze, or seemingly 
so; especially if the nurses, either through laziness or 
want of skill, do not take care to rouse them when 
they perceive that it is not a right sleep, and keep them 
awake at proper intervals. This dozing is reckoned a 
bad sign amongst experienced nurses; who look upon 
it as a forerunner of the thrush, as indeed it often is; 
and therefore, when it happens, we ought to be upon 
our guard to use the necessary precautions for prevent- 
ing that disorder. 

For these disorders, the only remedy recommended 
by Dr Armstrong is antimonial wine, given in a few 
drops according to the age of the infant. By this 
means the superabundant mucus will no doubt be eva- 
cnated; but at the same time we must remember, that 
this evacuation can only padlrate, and not cure the dis- 
ease. ‘I’his can only he effected by tonics ; and, when 
drom inwards fits and other symptoms it appears that the 
tone of the stomach is very weak, a ‘decoction of cin- 
chona, made into a syrup, will readily be taken by in- 
fants, and may be safely exhibited from the very day 
they come into the world, or as soon as their bowels 
are emptied of the meconium by the mother’s milk or 
any other means. 

Dr Clarke observes, that fractures of the limbs and 
compressions of the brain, often happen in diffieult la- 
bours; and that the latter are often followed by con- 
vulsions soon after delivery. In these cases, he says, it 
will be advisable to let the navel-string bleed two or 
three spoonfuls hefore it be tied. Thus the oppression 
of the brain will be relieved, and the disagreeable con- 
sequences just mentioned will be prevented. But if 
this has been neglected, and fits have actually come 
on, we must endeavour to make a revulsion hy all the 
means in our power; as by opening the jugular vein, 
procuring an immediate discharge of the urine and me- 
conium, and applying small blisters to the back, legs, 
er behind the ears. The semicupium, too, would seem 


salivary glands, while the gums will be so forcibly pres- 


to be useful in this case, by driving the oppressive load Disease 
of fluids from the head and upper parts. Childn| 

It sometimes happens after a tedious labonr, that the =-~- 
child is so faint and weak as te discover little or no 
signs of life. In such a casc, after the usual cleansing, 
the body should be immediately wrapped in warm flan- 
nel, and briskly tossed about in the nurse’s arms, in 
order, if possible, to excite the languid circulation, 
If this fail, the breast and temples may be rubbed with 
brandy or other spirits; or the child may be provoked 
to cry, by whipping, or other stimulating mctheds, as 
the application of onion, or salt and spirit of hartshern, 
to the mouth and nostrils. But after all these expe- 
dients have been tried in vain, and the recovery of the 
child absolutely despaired of, it has sometimes been 
happily revived by introducing a short catheter or 
blowpipe into the mouth, and gently blowing into 
the lungs at different intervals. Such children, how- 
ever, are apt to remain weak for a considerable time, 
so that it is often no casy matter to rear them; and 
therefore particular care and tenderness will be required 
in their management, that nothing may be omitted 
which can contribute either to their preservation or the 
improvement of their strength and vigour. 

All the disorders which arise from a retention of the 
meconium, such as the red gum, may easily be removed 
by the use of gentle laxatives ; but the great source of 
mortality among children is the breedzng of their teeth, 
The usual symptoms produced by this are fretting 5 
restlessness 3 frequent and sudden startings, especially in 
sleep 5 costiveness ; and sometimes a violent diarrhea, 
fever, or convulsions. In general, those children breed 
their teeth with the greatest casc, who have a moderate 
laxity of the bowels, or a plentiful flow of saliva dunng 
that time. 

In nnld cases, we need only, when necessary, endea- 
vour to promote the means by which nature is observed 
to carry on the business of dentition in the easiest man- 
ner. For this purpose, if a costiveness be threatened, 
it must be prevented, and the hody kept always gently 
open; the gums should be relaxed by rubbing them 
frequently with sweet oils, or other softening remedies 
of that kind, which will greatly diminish the tension 
and pain. At the same time, as children about this 
period are generally disposed to chew whatever they get 
into their hands, they ought never to be withont some- 
thing that will yicld a little to the pressure of their 
gums, as a crust of bread, a wax candle, a bit of h- 
quorice root, or such like; for the repeated muscular 
action, occasioned by the constant biting and gnawing 
at.such a substance, will inerease the diseharge from the 


sed against the advancing tecth, as tomake them break 
out much sooncr, and with less nncasiness, than would 
otherwise happen. Some likewise recommend a slice of 
the rmd of fresh bacon, as a proper mastieatory for the 
child, in order to brig moisture into its ntouth, and 
facilitate the eruption of the teeth by exercising the 
gums. If these means, however, prove ineficetual, and 
bad symptoms begin to appear, the patient will often 
be reheved immediately by cutting the inflamed gam 
down to the tooth, where a small white point shows 
the latter to be coming forward. When the pulse is 
guick, the skin hot and dry, and the child of a suff- 
cient age and strength, emptying the vessels by bleed- 
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scot gy especially at the jugular, will frequently be neces- 
ven. sary here, as well as im all other inflammatory cases ; 
— anid the belly should be opened from time to time by 


t 
stering to their patients such medicines as are possessed Diseases of 
only of an anthelmintic quality, but to join them with Children. 
those which are particularly adapted for cleansing the “~V~ 


emollient, oily, or mucilaginous clysters. But, on the 
contrary, if the child be low, sunk, and much weaken- 
ed, repeated doses of the spirit of hartshorn, and the 
like reviving medicines, ought to be preseribed. Bhis- 
ters applied to the back, or behind the ears, will often 
be proper in both cases. A prudent administration of 
opiates, when their use is not forbid by costiveness or 
otherwise, is sometimes of great service in difficult 
teething, as, by mitigating pain, they have a tendency 
to prevent its bad eflects, such as a fever, convulsions, 
or other violent symptoms; and often they arc absolutely 
necessary, along with the testuceous powders, for check- 
jug au immoderate diarrhea. 

When cathartics are necessary, if the child seems too 
tender and weak to bear their immediate operation, 
they should be given to the nurse; in which case they 
will communicate so much of their active powers to the 
milk as will be sufficient to purge the infant. This at 
least certainly holds with regard to some catharties ; 
such, for example, as the infusion of senna, particular- 
ly if a very weak infusion be cmpioyed, and not used 
to such an extcnt as to operate as a purgative to the 
nurse. 

As most young children, if in health, naturally sleep 
much, and pretty soundly, we may always he apt to 
suspect that something is amiss when they begin to be 
subject to watching and frights; symptoms which sel- 
dom or never occur but either m consequence of some 
present disorder not perceived, or as the certain fore- 
runners ofan approaching indisposition. We should 
immediately, therefore, endeavour to find out the cause 
of watchfulness, that we may usc every possible means 
to remove or prevent it; otherwise the want of natural 
rest, which is so very prejudicial to persons oi all ages, 
will soon reducc the infant to a low and emaciated 
state, which may be followed by a heetic fever, diar- 
rheea, and all the other consequences of weakness. 
These symptoms, being always the cflects of irritation 
and pain, may proceed, in very young infants, from 
crudities or other affections of the prima vice producing 
flatulencies or gripes; about the sixth or seventh imonth, 
they may be owing to that uneasiness which commonly 
accompanies the breeding of the teeth; and after a 
child is weaned, and begins to use a different kind of 
food, worms become frequently an additional cause of 
watchings and disturbed slecp. Hence, to give the ne- 
cessary relicf on these occasions, the original complaint 
must first be ascertained from the child’s age and other 
concomitant cireumstances, and afterwards treated ac- 
cording to the nature of the casc. Women and nurses 
are too apt to have recourse to opiates in the watchings 
of children, especially when their own rest happens 
to be mach disturbed by their continual noise and cla- 
mour. But this practice is often prejudicial, and never 
ought to have place when the belly is im the least oh- 
structed. 

There is no complaint more frequent among children 
than that of worms, the general symptoms of which 
have been alreadv cnumerated; but it must be observed, 
that all the svmptoms commonly attributed to worms, 
may be produced by a foulness of the bowels. Hence 
Practitioners ought never to rest satished with admint- 


prime vie ; as it is uncertain whether a fonlness of the 
bowels may not be the cause of all the complaints. This 
practicc is still the more advisable, on account of viseid 
humours in the intestines affording lodgement to the ova 
of worms 3 which, without the convenience of such a 
receptacle, would be more speedily discharged from the 
body. 

The difficulty of curing what is called a worm fever, 
arises, according to Dr Musgrave, from its being fre- 
quently attributed to werms, when the cause of the 
disorder is of a quite different nature. He does not 
mean to deny that worms do sometimes abound in the 
human body, nor that the irritation caused by them 
does sometimes produce a fever; but he apprehends 
these eases to be much more uncommou than is gene- 
rally imagined, and that great mischief is done by treat- 
ing some of the disorders of children as worm cases, 
which are really not so. Dr Hunter is of the same 
opinion on this point. He has, we are told, dissected 

‘reat numbers of children who have been supposed to 
die of worm fevers, and whose complaints were of course 
treated as procecding from worms, in whom, however, 
there appeared, upon dissection, to be not only no 
worms, but evident proofs of the disorder’s having been 
of a very different nature. | 

The spurious worm fever,as Dr Musgrave terms it, 
has, in all the instances he bas seen of it, arisen evi- 
dently from the children having been indulged with 
too great quantities of fruit. Jivery sort of fruit eaten 
in excess will probably produce it ; but an immoderate 
use of cherries seems to be the most common cause of it. 
The approach of this disorder has a different appear- 
ance, according as it arises from a habit of eating fruit 
in rather too large quantities, or from an excessive 
quantity eaten at onc time. In the former case, the 
patient yradually grows weak and languid: his colour 
becomes pale and livid; his belly swells and. grows 
hard; his appetite and digestion are destroyed 5 Ins 
nights grow restless, or at least his sleep is much di- 
sturbed wit! startings, and then the fever soon follows, 
in the progress of which, the patient grows comatose, 
and at times convulsed ; in which state, when it takes 
placc to a high degrec, he often dies. ‘The pulse at 
the wrist, though quick, 1s never strong or hard; the 
carotids, however, heat with great violence, and cle- 
vate the skin so as to be distinctly seen at a distance. 
The heat is at times considcrable, especially in the 
trunk; though at other times, when the brain 1s much 
oppressed, it is little more than nathral. It is some- 
times accompanied by a violent pain of the epigastric 
region, thougn morc commonly the pain 1s slight, and 
terminates in a coma; some degrec of pain, however, 
seems to be inseparable from it, so as clearly to distin- 
guish this disorder from other coviatose affections. 

When a large quautity of fruit has been eaten at 
once, the attack of the disorder 1s mstantaneous, and 
its progress rapid; the patient often passing, in the 
space of a few hours, from apparently perfect health, 
to a stupid, comatosc, and almost dying state. The 
symptoms of the fever, wien formed, are in both eases 
nearly the same ; except that, in this latter sort, a little 


purulent matter 1s sometimes discharged, both by vo- 
mit 
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porter or negus. A total abstinence from butter js Meda. 
not so necessary, perhaps, as is generally imagined, Juric, 
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Diseases of mit and stool, from the very first day. The stools, in 
‘Children. both cases, exhibit sometimes a kind of curd resembling 


curdled milk, at other times a floating substance is ob- 
served in them ; and sometimes a number of little threads 
and pellicles, and now and then a single worm. 

Strong purgatives, or purges frequently repeated, in 
this disorder, arc greatly condemned by Dr Armstrong, 
as they in general not only aggravate the symptoms al- 
ready present, but are sometimes the origin of convul- 
sions. Bloodletting is not to be thought of in any stage 
of the disorder. 

Although frequent purging, however, be not recom- 
mended, yet a single vomit and purge arc advised in 
the beginuing of the disorder, with a view to evacuate 
such indigested matter and mucus as happens to remain 
in the stomach. and bowels. These having operatcd 
properly, there 1s seldom occasion for: repeating them ; 
and it is sufficient, if the body be costive, to throw up, 
every second or third day, a clyster, composed of some 
grains of aloes, dissolved in five or six ounces of infu- 
sion of chamomile. 

The principal part of the cure, however, depends 
upou cxternal applications to the bowels and stomach ; 
and as the cause of the disorder is of a cold nature, the 
applications must be warm, cordial, and invigorating ; 
aud their action must be. promoted by constant actual 
heat. 

When any nervous symptoms come on, or remain af- 
tér the disorder is abated, they are easily removed by 
giving a pill with a grain or two of asafeétida once or 
twice a-day. 

The diagnostics of worms arc’ very uncertain; but, 
evcu in real~vorm cases, the treatment above recom- 
mended would, it is imagined, be much more effiea- 
cious than the practice commonly had recourse to. As 
worms either find the coustitation weakly, or very soon 
make it so, the frequent repetition of purges, particu- 
larly mercurials, cannot but have a pernicious effect. 
Bear’s-foot is still more exceptionable, being in truth 
to be ranked rather among poisons than medicines. 
Worm seed ard bitters are too offensive to the palate 
and stomach to be long.persisted in, though sometimes 
very useful. The péwder-of coralline creates disgust 
by ats quantity; andthe infusion of pink root is well 
known to occasion now and then vertiginous complaints 
and fits, | 

l’omenting the belly night and morning with -a 
strong decoction of rue and worniwood, is much re- 
commended. It is a perfectly fafe remedy, and, by 
invigorating: the bowels, may therefore ‘have some in. 
fluence in ‘rendeting them capable of expelling such 
worms as they happen to contain. After the fomenta- 
tion, it 1s advised to anoint the belly with a liniment, 
composed of one part of essential oil of.rue, and two 
parts of a decoction of rue in sweet oil. It is, however, 
a matter of great doubt whether these externa] applica- 
tions, m consequence of the articles with which they 
are impregnated, exert any influence on the worms 
themselves. 

The diet of children disposed to worms should be 
warm and nourishing, consisting in part at least of anie 
mal food, which is not the worse for being a little sea- 
soned. Their drink may be any kind of beer that is 
well hopped, with now and then a small draught of 


Poor cheese must by all means be avoided, but such den 


as is rich and pungent, in a moderate quantity, is par- 
ticularly serviceable. In the spurious worm fever, the 
patient should be supported occasionally by small quan- 
ties of broth 3 and, at the close of it, when the appe- 
tite returns, the first food given should be of the kinds 
ahove recommended, 

The dict here recommended will, perhaps, be 
thought extraordinary, as the gencral idea is at pre- 
sent, that, in the management of children, nothing 
is so much to be avoided as repletion and rich food. It 


is uo doubt an error to feed children too well, or to’ 


indulge them with wine and rich sauces; but it is 
equally an error to confine them to too strict or too 
poor a diet, which weakens their digestion, and ren- 
ders them much morc subject to disorders of every 
kind, but particularly to-disorders of the bowels. In 
regard to ‘the spurious worm fever, if it be true that 
aeid fruits too plentifully eaten are the general cause 
of it, it follows as a consequence, that a warm nutri- 
tious diet, moderately used, will most effectually coun- 
teract the mischief, and soonest restore the natural 
powers of the stomach. Besides, if the disorder does 
not readily yield to the methods here directed, as there 
are many examples of its terminating by an inflamma- 
tion and suppuration of the navel, it is highly advise. 
able to keep this probability in view, and, by a mode- 
rate allowance of animal food, to support those powers 
of nature, from which only such a happy crisis is to be 
expected. 

Besides these, many other diseases might here be 
mentioned, whieh, if not peculiar to infants, are at least 
peculiarly modified by the infant statc. But into-de- 
tails respecting these we cannot propose to enter. It 
is sufficient to say, that due regard being paid to age 
and constitution, the cure is to be conducted on the 
samé geueral principles as in the adult state. 


MEDICAL JURISPRUDENCE. 


During the progress of science in Europe this sub- 
ject has not been altogether neglected. But we may 
safely venture to assert, that even from many cnlighten- 
ed governments it has hitherto claimed much less at- 
tention than its importance merits. At the British 
universitics this has been too much the case. It is 
indecd true, that for near 20 years a few lccturcs on 
this subject have been delivered at the university of 
Hdinburgh, by the professor of the institutions of medi- 
cine. But he could by no means consider the subject 
on that extensive scale which its importance merited. 
And he had often expressed his regret, that, as im se- 
veral of the foreign universities, a professorship had not 
been instituted for the express purpose of giving a course 
of lecturcs on medical jurisprudence. ‘That defect, 
however, in medical education at Edinburgh is now 
supphed. When that able and upright statesman Lord 
Grenville, to whom every thing that regarded the laws 
of his country was an object of peculiar attention, was 
at the head of his majesty’s councils, a regius professor- 
ship of juridical and political medicine was established 
in the university of Edinburgh by a royal warrant. 


And 


Al! 
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pondix. 
a) And there is every reason to hope, that the appoint- 
m- ment will be attended with many elects highly benefi- 
cial to the natien. 

A short view of the extent and importance of this 
subject will, we presume, not be unacceptable to the in- 
telligent reader. | 

Whatever aid the science of medicine can contribute 
towards the good of the state, and the execution of its 
laws, has been by the Germans denominated State Me- 
dicine ; a new, but not improper, appellation, for that 
branch of knowledge which many writers have termed 
Medical Jurisprudence. 

It comprehends both medical police and juridical 
medicine. ‘The former consists of the medical precepts 
which may be of use to the legislature or to the magi- 
stracy. ‘The latter is the aggregate of all the informa- 
tion, aflorded by the different branches of medicine, 
which is necessary for elucidating doubtful questions in 
courts of law. : 

Although there are some traces of juridical medicine 
in the Justinian code; such as determining the real pe- 
riod of birth, with a view to prevent the impasition of 
spurions children: it properly originated with the code 
of laws enacted by the emperor Charles V. under the 
name of Constitutio criminal’s Carolina; in whieh it is 
ordained, that the opinions of physicians should be ta- 
ken, with regard to the danger of wounds, child-mi- 
der, murder, poisoning, procured abortion, concealed 
pregnancy, &c. ‘These directions, and the impossibili- 
ty which was found of determinating many questions 
by simply legal means, induced some legislators to en- 
jom, that all tribunals and judges should procure from 
sworn physicians, appointed to this office, their opi- 
nions concerning all the subjects tu be mentioned here- 
after. - 

Since that time, it has been treated systematically 
by many learned men; such as Fortunatus Fidelis, 
Zacchias, Alberti, Hebenstreit, Haller, Ludwi g, Plenck; 
and lastly, in the most masterly manner, by Metzger. 
Numberless dissertations have been written on all its 
parts ; and among those who contributed to its advance- 
ment, we may reckon Amlrose Parry, Bohn, Butener, 
Morgagni, Camper, and Gruner. Collections of cases, 
illustrating its principles, have been made by Amman, 
Daniel, Bucholz, Pyl, Scherf and Metzger. These 
are only a few of the principal writers who have at- 
tended to this science: to enumcrate more would be 
unnecessary. 

_ From its very nature, it is evident how necessary a 
knowledge of this science must be to every medical 
practitioner, who is liable to be called upon to illustrate 
any question comprehended-under it before a court of 
justice. On his answers, the fate of the accused person 


. 


the bar of the public. The acuteness of the gentlemen 
of the law is universally acknowledged ; the versatility of 
their genius, and the quickness of theiv apprehension, 
are rendered almost inconceivable, by constant exercise. 
it is their duty: to make every possible exertion for the 
interest of their client, and they seldom leave unnoticed 
any inaccurate or contradictory evidence. How cau- 
hous must, then, a medical practitioner be, when ex- 
amined before such men, when itis their duty to expose 


must often depend ; both judge and jury regulating their - 
decision by his opinion. On the other hand, while he 
18 delivering his sentiments, his own reputation is before - 
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his errors, and maguify his uncertainties, till his evi- 
he expose himself to such severe criticism, if he be not 
master of the subject on which he is giving evidence, and 
have not arranged his thoughts on it according to just 
principles? On the other hand, he may deserve and gain 
much credit, by so public a display of judgment and 
professional knowledge. 

Some acquaintance with this part of medical science 
must be useful at least, and sometimes necessary, to 
judges and lawyers. They will thns be enabled to 
estimate how mnch they may depend on the opinion of 
any physician, and will know how. to direct their que- 
stions, so as to arrive at the truth, and avoid being mis+ 
led by his partiality or favourite opinions. ‘Lo the 
lawyer who conducts the defence of an accnsed person, 


in a criminal case, it is almost indispensable ; without. 


it, he cannot do justice to the cause of his client. 
Before criminal courts, the questions which occur most 
generally are, respecting 
1. ‘he cause of death, as ascertained from the ex- 
amination of the body. 
2. The sufliciency of the supposed cause to have 
produced death. , 
. Probable event of wounds, contusions, &e. 
The importance of the part injured. 


not. 

. Whether death accidental or intended. 

Abortion ; its having occurred. 

- Spontaneously, from habit ; accidentally, from 
external violence or passions of the mind; or 
intentionally, from the introduction of a sharp 

, instrument, use of certain drugs, &c. 

9. Rape; its being attempted or consummated ; 
recent or previous defloration. 

10. The responsibility of the accused for his actions. 


Before civil courts the questions generally. regard, 

1, The state of. mind; madness, melancholy, idio- 
tism. 

2. Pregnancy; concealed, pretendcd. 

3. Parturition; concealed, pretended, retarded, pre- 
mature. 

4. The first-born of twins. 

5. Diseases ; concealed, pretended;.imputed.’. 

6. Age and duration. of life. 


Before consistorial courts, the subjects investigated are; 


x. Impotence; general, relative, curable, incurable. 

2. Sterility ; curable, relatively incurable, absolute- 
ly incurable. . 

3. Uncertainty of sex ; hermaphrodites.. 

4., Diseases preventing cohabitation ; venereal dis- 
ease, leprosy, &c. 


MEDICAL POLICE. | 


Of incomparably greater eonsequence, and more 
widely extended influence, is the second division of this 
subject. It regards not merely the welfare of individu- 
als, but the prosperity and security of nations. It is 
perhaps the most important branch of general police ; 
for its influence is not confined to those whom acciden- 
tal circumstances bring within its sphere, but extends 


over the. whole population of the state. 
Many 


Supposed child-murder; whether. still-born or 
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-lanthropic Frank, ta collect the whole into one 
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Many of its principles have been long acknowledged, 
aud considered as necessary consequences of medical and 
political truths ; and some few of them have acquired 
the authority of laws, But it was reserved for the i 
vas 


and beneficent system, and to separate it from juridical 


medicine 5 in the old systems of which, it was neglect- 
ed, or mentioned only im a few short paragraphs. His 
enlarged mind pereeived at once, and fully vindi- 
cated its importance. ‘The very name of Medical Po- 
lice, is now suflicicnt to attract the attention of legisla- 


tors and of magistrates, and to make them desirous of 


becoming acquainted with its principles, and anxious to 
sce them carried into execution. In fact, its influence 
is already visible in the countries where it is cultivated. 
If the principles of medical police were separated from 
the professional part of medicine, and communicated in 
a form gencrally intelligible, in what country have we 
reason to expect more beneficial effects from its inflv- 
ence than this? Where is the spirit of patriotism and 
benevolence so prevalent? What nation is morc gene- 
rous in its public institutions. Where does the indivi- 
dual sacrifice a part of his wealth so willingly for the 
benefit of the commnnity? It seems only necessary to 
prove that an undertaking will be of advantage ta the 
state, to have it carried into instant execution. But, 
can medical knowledge be more usefully employed than 


in pointing out the means of preserving or improving 


health ; of supplying healthy nourisliment to the poor, 


especially in times of scarcity; of opposing the intro- 


dnction of contagious diseases, and of cheeking their 
progress; of securing to the indigent the advantages in- 
tended by their benefactors; of rearing the orphan to 
be the support of the nation whieh has adopted him ; 
and of diminishing the horrors of confinement to the 
poor maniac and the eriminal? These good elflects 
are not to be promoted so much hy rigid laws, as by 
recommendation and example. Nor can it be reason- 
ably objected to a system of medical poliec, that it is a 
pleasing dream, which flatters the imagmation, bnt the 
execution of which is in reality impracticable. As 
well might we entirely throw aside the rules of hu- 
manity, because no one is able to observe them all; 
or live without laws, because no. existing code is unex- 
cepttonahle. | . 

Medical police may be defined,—The application of 
the prineiples deduced from the different branches of 
inedical knowledge, for the promotion, preservation 
and restoration of general health. 

The effects to be expected from it are the general 
welfare of the state, and increase of healthy population ; 
and are to be attained by means of public institutions, 
express laws, and popular instruction. Instructing the 
people, and convincing them of the propriety of certain 
precautions and attentions, in regard to ‘their own and 
the general state of health, are necessary to seeure the 
good effects of our public institutions and regulations ; 


to obtain respect and obedience in many things, to 
which no express law can be adapted; and, to induce 


them to forego what may be prejudicial to the safety of 
the community, and of themselves. 

Public medicz] institutions and laws, must be adapted 
to the country for whieh they are intended. Many lo- 
cal circumstances, national charaeter, habits of life, pre- 
valent customs and professions, situation, climate, &c. 

a 
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make considerable varicties necessary. 
stitutions, many a law which would be highly beneficial 
to tle public health, in some circumstances, would be 
useless, impracticable, and even hurtful, in others. 
These causes and their eflects, must, therefore, be par. 
ticularly attended to. 

The principal authors who have written on this sub 
ject, are Alberti, Heister, Plaz, Frank, Hussty, Metz. 
ger, and Hcbenstreit ; to whom we may add Howard 
and liumford. 

The subjects which it comprehends, cannot be clas. 
sed very recularly or systematically. Its views will be 
different, according to oceasional and temporary causes ; 
and its interference may sometimes be advantageously 
extended beyond what may. seem the strict limits ofa 
branch of the medical profession. 


MEDICAL POLICE RELATES TO 


Ture SITUATION OF PLACES oF ABODE. Construe- 


tion of houses. 


Arr. Means of counteracting its inpurity—Its various 
impregnations. 
WATER. Its necessity and purity. 


Foop. Its various. kinds—Comparative quantities of 
nourishment aflorded by them-—-Cheaper 
kinds, which may be safely substituted in 
times of scareity—Bread—Animal food— 
Butcher meat— Fish—Vegetables—V essels 
—Covkery ; Healthy; Qtconomical. 


Drink. Beer—Ale—Porter—Cyder—Spirituons li- 
quors—Wine— Warm drinks—Adultera- 
tions of these liquors—-Hurtful additions— 
Vessels, | . 

Fire and Licnt. | 

CLOTHING. 

CLEANLINESS. 

Proressions. Sianufacturers—MMechanics—Soldiers ° 


—Sailors—Men of letters. 

T[EALTHY PROPAGATION. | 
PREGNANT and PUERPERAL WOMEN, 
New-Born Iyrants. Registers of birth. 
PuysicaL :puCATION. 
PREVENTION of AccIDENTS. Frem poison-——Hurtful 

Efluvia—Maniacs—Rabid animals. 
Humane 
Socicties—Care of the dying—Danger of 
too early—too late burial—Places of Inter- 
ment—manner of conducting it—Bills of 
mortality. 


Contacious and EprpEmic DIsEASES. Plague—Pu- 


trid fe ver——Dysentery—Smallpox—lInoen- 
lation—Extirpation of them—Leprosy— 
Itch and pox—Precautions to be taken, 
to prevent their introduction, to diminish 
their violence, to destroy their cause, and te 
counteract their eflects. 
ManaGemMEnT of Posiic Institutions in whieh 
many people are collected under the care of 
the public. 


Hospitals for the Indigent: 
1. Lyimg-in Hospitals. 
2. Foundling ditto. 
3. Orphan ditto. 
4. Wlospitals for Education. 
s. Aged 


Appen uf 
And many in- Medi 
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5. Aged. 
6. Blind. 
4. Maimed. 


Military Hospitals : 
Prisoners of War. 
Lazarettoes, 
Work-houses. 
Prisons. 
Hospitals for the Sick. 
Maniaes. 
Convalesecnts, 
Incurables. 


Observations on the Means of preserving HEALTH. 


Having now treated of all the most important diseases 
to which the human body is subjected, we shall conclude 
the article MEDICINE, with a few observations on the 
means of preserving health, both for the general manage- 
ment of valetudimarians, and of those also who wish to 
obtain long life and good health by avoiding the causes 
of those diseases which the human species often bring 
upon themselves. On this subject much has been writ- 
ten at almost every period of medicine. And we may 
refer those readers who wish for a full and extensive 
view of this interesting subject toa very elaborate work 
lately published by Sir John Sinclair, Bart. entitled the 
Code of Health and Longevity. Here we cannot pro- 
pose to give even an abridged view of this extensive in- 
quiry; but must content ourselves with offering only a 
very few gencral observations. | 


I, Russ for the Management of VALETUDINARIANS. 


“Tuat part of the medical system which lays down 
rules for the preservation of health, and prevention of 
diseases, termed Hygieina, is not to be strictly understood 
as if it respected only those people who enjoy perfect 
health, and who are under no apprchensions of disease, 
for such seldom either desire or attend to medical ad- 
vice; but is rather considered as relating to valetudi- 
narians, or such as, though not actually sick, may yct 
have sufficient reason to fear that they will saon become 
so: hence it is that the rules must be applied to corrcct 
morbific dispositions, and to obviate various particulars 
which were shown to be the remote or possible causes of 
diseases. 

From the way in which the several temperaments 
are commonly mentioned by systematic writers, it should 
secm as if they meant that every particular constitution 
might he referred to one or other of the four ; but this 
is far from being the case, since by much the greater 
number of people have temperaments so indistinctly 
marked, that it is hard to say to which of the tempera- 
ments they belong. 

When we actually meet with particular persons who 
have evidently either, 

1. ‘Too much strength and rigidity of fibre, and too 
much sensibility ; 
‘ 2. Too little strength, and yet too much. sensibi- 

ity 5 

3. Too much strength, and but little sensibility ; 
or, 

4. But little sensibility joined to weakness 5 
we should look on suck persons as more or }ess in the 
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valetudinary state, who require that these morhbific dis- Means of 
positions be particularly watched, lest they fall into preserving 
those diseases which are connected with the different, Health. 

ree) ee! 


temperaments. 

_ People of the first-mentioned temperament being 
liable to suffer from continued fevers, especially of the 
inflammatory species, their scheme of preserving health 
should consist in temperate living, with respect both to 
diet and exercise: they. should studiously avoid immo- 
derate drinking, and be remarkably cautious lest any 
of the natural discharges he checked. People of this 
habit bear evacuations well, especially bleeding: they 
ought not, however, to lose blood but when they really 
require to have the quantity lessened; because too 
much of this evacuation would he apt to reduce the 
constitution to the second-mentioned temperament, in 
which strength is deficient, but sensibility redundant. 

Persons of the second temperament are remarkably 
prone to suffer from painful and spasmodic diseases, and 
are easily rufiled; and those of the softer sex who have 
this delicaey of habit, are very much disposed to hyste- 
rical complaints. The scheme here should be, to 
strengthen the solids by moderate exercise, cold bath- 
ing, cinchona, and chalybeate waters ; particular at- 
tention should constantly be had to the state of the 
digestive organs, to prevent them from being overload- 


ed with any species of saburra which might engender’ 


flatus, or irritate the sensible membranes of the stomach 
and intestines, from whence the disorder would soon be 
communicated to the whole nervous system, Persons 
of this constitution should never take any of the drastic 
purges, or strong emetics; neither should they lose 
blood but in cases of urgent necessity. But a principal 
share of management, in these extremely irritable con- 
stitutions, consists in avoiding all sudden changes of 
every sort, especially those with yespect to diet and 
clothing, and in keeping the mind as much as possible 
in a state of tranquillity:, hence the great advantages 
which people of this frame derive from the use of me- 
dicinal waters drank on the spot, on account of that free- 
dom from care and serious business of every kind, which 
generally obtains in all the places planned for the re- 
ception of valetudinarians, ; 

The third-mentioned temperament, where there 1s 
an excess of strength and but little sensibility, does not 
seem remarkably prone to any distressing or dangerous 
species of disease ; and therefore it ean hardly be sup- 
posed that persons so circumstanced will either of them- 
selves think of any particular scheme of management, 
or have recourse to the faculty for their instructions : 
such constitutions, however, we may observe, hear 
all kinds of evacuations well, and sometimes require 
them to prevent an ovcr-fulness, which might end in 
an oppression of the brain or some other organ of 4m- 
portance. | 

But the fourth temperament, where we have weak- 
ness joined to want of sensibility, is exceedingly apt to 
fall into tedious and dangerous. diseases, arising from a 
defect of absorbent power in the proper sets of vessels, 
and from languor of the circulation in general 
whence corpuleney, dropsy, jaundice, and diiercnt 
degrees of scorbutic affection. In order to prevent 
these, or any other species of accumulation and depra- 
vation of the animal fluids, the people of this consti- 


tution should use a generous course of diet, with brisk 
| | 3 es, eXETClse, 
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sequences. ‘Thus, there arc instances where returns of Mean, 
the gout have been prevented by adhering strictly to a preseryi 
milk diet. Health 

The rheumatism has also been sometimes warded off ~~ 
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Means of exercise, and be careful that none of the seeretions be 
preserving interrupted, nor any of the natural discharges suppressed. 
Health, These constitutions bear purging well, and often re- 

——~" quire it; as also the use of emeties, which are frequent- 


ly found necessary to supply the place of exercise, by 
agitating the abdominal viscera, and are of service to 
prevent the stagnation of bile, or the accumulation of 
mucous humours, which hinder digestion, and clog the 
first passages. The free use of mustard, horse-radish, 
and the like sort of stimulating dietetics, is serviceable 
in these torpid habits. 

When the general mass of fluids is inereased beyond 
what is conducive to the perfection of health, there 
arises what the writers term a plethora, which may 
prove the source of different diseases; and therefore, 
when this overfulness begins to produce languor and 
oppression, care should be taken in time to reduce the 
body to a proper standard, by abridging the food and 
increasing the natural disharges, using more excreise, 
and indulging less in sleep. 

But in opposite circumstances, wherc the fluids have 
becn exhausted, we arc to attempt the prevention of 
further waste by the use of strengthening stomaebies, 
nourishing dict, and indulgenee from fatigue of body or 
mind. . 

Vitiated fluids are to be considered as tainted either 
with the different kinds of general acrimony, or as be- 
traying signs of some of the species of morbific matter 
which give rise to partieular diseases, snch as calculus, 
scurvy, &e. 

During thc state of infaney, we may sometimes ob- 
serve a remarkable acidity, which not only shows itself 
in the first passages, but also seems to contaminate the 
general mass of fluids. As it takes its rise, however, 
from weak bowels, our views, when we mean to pre- 
vent the ill consequences, must be ehiefly directed to 
strengthen the digestive organs, as on their soundness 
the preparation of good ehyle depends; and hence 
sniall doscs of rhubarb and chalybeates (either the na- 
tural echalybeate waters mixed with milk, or the surzas 
anmome et ferrt in doses of a few grains, according 
to the age of the child), are to be administered; and 
the diet is to be so regulated as not to add to this 
acid tendency: brisk exercise is likewise to be enjoined, 
with frictions on the stomach, belly, and lower extre- 
mites, 

Where the fluids tend to the putreseent state, which 
shows itself by fetid breath, sponginess and bleeding of 
the guess, a bloated look and livid cast, the diet then 
should be chiefly of fresh vegctables and ripe fruits, 
with wine in moderation, due.excrcise, and strengthen- 
ing bitters. : | 

Whcre acrimony shows itself by itching eruptions, 
uncommon thirst, and flushing heats, nothing will an- 
swer better than such sulphureous waters as the Harrow- 
gate and Moffat, at the same time using a course of 
diet that shall be neither acrid nor heating. 

So far with respect to those kinds of morbifie mat- 
ter, which do not invariably produce a particular spe- 
cies of disease ; byt there are others of a specific nature, 
some of which are generated in the body spoutaneous- 
4y, and seem to arise from errors in dict, or other cir- 
cumstances of ill management with respect to the ani- 
mal economy; and hence it is sometimcs possible, to 
a certain degree if not altogether, to prevent the ill con- 


by wearing a flannel shirt, or by using the cold bath 
without interruption. 

Calculus may be retarded in its progress, and pre- 

vented from creating much distress, by the internal use 
of soap and lime-water, by soap-lees taken in milk or 
in veal-broth, or by the use of aerated alkaline water, 
which may perhaps be considered as being both more 
safe and more efficacious, .and at the same time more 
pleasant than any of the other praetiees. 

The scurvy may be prevented by warm clothing and 
perseverancc in brisk exereise, by drmking wine or cy- 
dcr, and eating freely of sueh vegetable substances as 
ean be had in those situations whcre this disease is most 
apt to show itself. | 

In constitutions where there is an hereditary dispo- 
sition to the serophula, if carly precautions be taken te 
strengthen the solids by eold bathing, a nourishing 
eourse of diet, and moderate use of wine, the constitu- 
tion whieh gives rise to the disease will probably be pre- 
vented from producing any very bad elfleets. 

The other. kinds of morbifie matter, which are of the 
specific nature, are received into the body by infection 
or contagion. 

The infection of a putrid fever or dysentery is best 
prevented by immediately taking an emetie on the first 
attack of the siekness or shivering; and if that do not 
completely answer, let a large blister be applied be- 
tween the shoulders: by this method the nurses and 
other attendants on the sick in the naval hospitals have 
often been preserved. As to other infectious morbifie 


matter, we must refer to what has already been said 


when treating of hydrophobia, poisons, gonorrhoea, &c. 

The ill effeets which may arise from the diflerent 
species of saburra, are to be obviated, in general, by 
the prudent administration of emetics, and earefully 
abstaining from such kinds of food as are known-to 
cause the aceumulation of noxious matters in the first 
passages. 

Crude vegetables, milk, butter, and other oily sub- 
stanees, are to be avoided by persons troubled with a 
sourness in the stomach; brisk exereise, especially ri- 
ding, is to be uscd, and they are to refrain from fer- 
mented liquors: the common drink should be pure 
Water; or water with a very little of some ar- 
dent spirit, such as rum or brandy. Seltzer or Pyr- 
mont waters are to be drunk medieinally ; and aroma~ 
tic bitters, infusions, or tinetures, acidnlated with sul- 


phuric aeid, will be found serviceable, in order to. 


strengthen the fibres of the stomach, and promote the 
expulsion of its contents, thereby preventing the too 
hasty fermentation of the alimentary mixture. In or- 
der to procure immediate relief, magnesia alba, or creta 
preparata, will seldom fail; the magnesia, as well as 
the chalk, may be made into lozenges, with a little 
sugar and mucilage ; and in that form may be carried 
about and taken occasionally by people afilieted with 
the acid saburra. q 
In constitutions where there is an exuberanee or stag- 
nation of bile, and a troublesome bitterness in the 
mouth, it is necessary to keep the bowels always free, 
by.taking ogcasionally.small doses of. pure. aloes, oleum 
| TICtNT 
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ns of 72c7”2, supertartrite of potass, some of the common pur- 


4 tving ging salts, or 
; uth. a 


the natural purging waters. 
When there is a tendency to the empyreumatic and 
rancid saburra, people should carefully avoid all the va- 


rious kinds of those oily and high-seasoned articles of 


diet generally termed made-dishes, and eat sparingly of 
plain meat, without rich sauces or much gravy; and 
in these cases the most proper drink is pure water. 


II. Ruxes for those who enjoy perfect Hearn. 


THERE can be no doubt, that, in general, tempe- 
rance is the true foundation of health; and yet the 
ancient physicians, as we may see in the rules laid 
down by Celsus, did not scruple to recommend indul- 
gence now and then, and allowed people to exceed 
both in eating and drinking; but it is safer to pro- 
ceed to excess in drink than in meat; and if the 
debauch should ereate any extraordinary or distressing 
degree of pain or sickness, and a temporary fever 
should ensue, there are two ways of shaking it off, 
either to lie in bed and encourage perspiration, or to 
get on horseback, and by brisk exercise restore the 
body to its natural state. ‘The choice of these two 
methods must always be determined by the peculiar 
circumstances of the parties concerned, and from the 
experience which they may before have had which a- 
grees best with them. 

If a person should commit excess in eating, espe- 
cially of high-seasoned things, with rich sauces, a 
draught of cold water, acidulated with sulphuric acid, 
will take off the sense of weight at the stomach, and 
assist digestion by moderating and keeping within 
hounds the alimentary fermentation, and thus prevent- 
ing the generation of too much flatus. The luxury of 
ices may be here of real service at the tables of the 
great, as producing similar effects with the cold water 
acidulated. Persons in these circumstances ought not 
to lay themselves down to sleep, but shonld keep up 
and use gentle exercise until they are sensible that the 
stomach is unloaded, and that they no longer feel any 
oppressive weight about the preecordia. 

Ifa man be obliged to fast, he ought, if possible, 
during that time, to avoid laborious work : after sufler- 
ing severe hunger, people ought not at once to gorge 
and fill themselves; nor is it proper, after being over- 
filled, to enjoin an absolute fast: neither is it safe to in- 
dulge iu a state of total rest immediately after excessive 
labour, nor suddenly fall hard to work after having been 
long without motion: in a word, all changes should be 
made by gentle degrees ; for though the constitution of 
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the human body be such that it can bear many altera- Means of 
tions and irregularities without much danger 3 yet, when preserving 


the transitions are extremely sudden, there is a great 
risk of producing some degree of disorder. 

It is also the advice of Celsus to vary the scenes of 
life, and not confine onrselves to any settled rules: but 
as inaction renders the body weak and listless, and exer- 


Health. 


cise gives vigour and strength, people should never long 


omit riding, walking, or going abroad in a carriage. 
Feneing, playing at tennis, dancing, or other similar 
engagements, which afford both exereise and amusement, 
as each shall be found most agreeable or convenient, are 
te be used in turn, aecording to the circumstances and 
tendency to any particular species of disease. But when 
the weakness of old age shall have rendered the body 
incapable of all these, then dry frictions with the flesh- 
brush will be very requisite to preserve health, by 
aceclerating the flow of humours through the smallest 
orders of vessels, and preventing the fluids from stag- 
nating too long in the cellular interstices of the fleshy 
parts. . 

Sleep is the great restorer of strength; for, darng 


this time, the nutritious particles appear to be chiefly 


apphed to repair the waste, and replaee those that 
have been abraded and washed off by the labour and 
exercise of the day; but too much indulgence in sleep 
has many inconveniences, both with respect to body 
and mind, as it blunts the senses, and encourages the 
fluids to stagnate in the cellular membrane ; whence 
corpulency, and its necessary consequences languor and 
weakness, 

The proper time for sleep is the night, when darkness 
and silence naturally bring it on: sleep in the daytime, 
from noise and other circumstances, is in general not sa 
sound or refreshing; and to some people is really distress- 
ful, as creating an unusual giddiness and languor, espe- 
cially in persons addicted to literary pursuits. Custom, 
however, frequently renders sleep in the day necessary’ 
and in those constitutions where it is found to give real 
refreshment, the propeusity to it ought to be indulged, 
particularly in very advaneed age. oe. 

With regard to the general regimen of diet, it has al- 
ways been held asa rule, that the softer and milder kinds 
of aliment are most proper for children and younger sub- 
jeets: that grown persons should eat what is more sub- 
stantial; and old people lessen their quantity of solid 
food, and increase that of their drink both of the diluent 
and cordial kind. For full information on the subjeet of 
Diet and Regimen, see the article Drzrerics in the 
SuPPLEMENT. , 
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Amentia, N® 326 
Amphimerina eardiaca, 1pt 
paludosa, ¥52 
Anaphrodisia, 377 
Angina pectoris, 493 
Animal fat, 72 
Anxiety, 76 
Apocenoses, 385 
Apoplexy, sanguincous, 256 
serous, ys 
‘hydrocephalic, 258 
Appearance of the venereal! disease, 53 
Arabians, 46 
Arthrodynia, 209 
Asclepiades, 35 
Atonic gout, 253 
B. 
Butima, Gen. 101. ‘ 369 
Bastard pleurisy, 208 
Bleeding at the nose, 2S5 
Bloody flux, 254 
Branks, 182 
Buff-coloured crust on the blood, 99 
Burning fever, 140 
Carico, Gen. 92. 359 
Carpitis, Gen. 13. 188 
CaTARRHUuS, Gen. 50. 251 
CuLorosis, Gen. 47. ay] 
CHOLERA, Gen. 60. 308 
CHoREA, Gen. 51. 284 
Corica, Gen. 59. 301 
ConTRACTURA, Gen. 115. 384 
Convutsio, Gen. 50. 283 
CYNANCHE, Gen. Io. 176 
Cystitis, Gen. 20. 201 
Cachexia, 330 
Canine appetite, 369 
madness, 325 
Cardiac syncope, 59 oe 
Catalepsis, 263 
Cataract, 359 
Catarrh, from cold, 251 
from contagion, 253 
Causes of affections of the solids, 70 
Causus, 140 
Eelsus, go 
Cellular texture, 41 
Cephalalgia, 4os 
Chemica! analysis of the animal solid, 68 
Chickenpox, 226 
Childbed fever, 4o4 
Children, diseases of, 10 
Chincough, 299 
Cholera, 308 
spontaneous, 309 
accidental, 310 
Chronic rheumatism, 209 
Circulation, 95 
Coeliac passion, 315 
College of Salernum, 48 
Confirmed phthisis, 239 
Continued fevers, 164 
Constantine, 49: 
Consumption, pulmonary, 237 
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Convulstve tertian, 
Corpulency, 
Costiveness, 
Couvh, 
Cowpor, 
Croup, 
D. 

DiaBeteEs, Gen. 62. 
DiarRHOoEA, Gen. 61. 
DysEcoEa, Gen. 96. 
DysENTERIA, Gen. 4I. 
Dysopra, Gen. 94. 
Dyspepsia, Gen. 45. ‘ 
DyspeRMaTismus, Gen. 125. 
DyspnorEa, Gen. 56. 
Dysuria, Gen. 124. 
Deafness, 
Debility, 
Delirium, 
Dificulty of discharging urine, 
Digestion, ' 

depraved 
Discovery of the circulation, 
Diseases from accidents, 


from passions of the mind, 


from age and sex, 
from climate, 
in the muscular power, 
Distinction of diseases, 
Division of the functions, 
Double quartan, 
tertian, 
Dropsy, 
of the brain,. 
of the breast, 
of the abdomen; 
of the uterus, 
of the scrotum,, 
Dumbness,. 
Duplicated quartan, 
tertian,. 
Dyseestheste, 
Dyscinesie, 
Dysentery, 
Dysorexia, 
Dyspermatismus, 


Eernantiasis, Gen. 84, 
Enteritis, Gen. 16. 
Ewuresis, Gen. 120. 
Erxiprosis, Gen. 117, 
FriLepsia, Gen. 53. 
EpirHora, Gen. 118. 
Epistaxis, Gen. 36. 
ERysipetas, Gen. 26. 
Emphysema, 

Empirics, 

Empyema, 

Epilepsy, 

Epischeses,. 

Erasistratus, 

Lruptive tertian,. 
Erythema, 

Exanthemata, 

Lixcesstve perspiration, 


-. 
N° 133 
335 
108, 393 
105 
2.24 
180 


Excessive thirst, 
Exciting cause of diseases, 


FRAMBOESIA, Gen. 80. 
Fainting, 
False appetite, 
Febres, 
feeling, 
depraved, 
fever, continued, 
remittent, 
intermittcnt, 
scarlet, 
childbed, 
Flooding, ~ 
Fluor albus, 
Luror uterinus, 
G.. 
Gastritis, Gen. 15. 
GonoRRHOEA, Gen. 121. 
Galen, 
Gout, 
Greek physicians, 
Green sickness, 
Gutta serena, 
H. 
Hamoptysis, Gen. 37. 
Hamorruols, Gen. 38. 
Hepatitis, Gen. 17. 
HyprocE fF, Gen. 81. 
Hyprocernatus, Gen. 76. 
HyDROMETRA, Gen. 80, 
HypropHosia, Gen. 64. 
Hyproracnitis, Gen. 77. 
Hyprotnorax, Gen. 78. 
Hyrocuonpriasis, Gen. 46. 
Hysteria, Gen. 63. 
HysteritTis, Gen. 21. 
fHamorrhagie, 
Hearing, 
depraved, 
Heartburn, 
Hectic fever, 
Hlemiplegia, 
flepatic flux, 
Hereditary diseases, 
Herophilus, 
Hippocrates, 
Hooping cough, 
LHydrocephalic apoplexy, 
id 


Tcrervs, Gen. oI. 
IscHuria, Gen, 123. 
Idtotism, 
Iliac passion, 
Impetigines, 
Incipient phthisis, 
Incontinence of urine, 
Incubus, 
Inflammation of the bladder, 
of the brain, 
of the heart, 
of the intestmes, 
of the kidney, 
of the liver, 
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~ OrxHTHALmtiA, Gen. 8. 


Obstructed perspiration, 
Occaszonal syncope, 


N?® 


Ocsophugus, dangerous affection of, 


Oribasius, 
Origin of diseases, 


P, 

Paxriratio, Gen. 54. 
Paracusis, Gen. 97. 
Paratysis, Gen. 43. 
ParapnHonta, Gen. 112. 
Prempuicus, Gen. 34. 
PERITONITIS, Gen. 14. 
PERTuSSIS, Gen. 57. 
Prsris, Gen. 27. 
Putocosis, Gen. 7. 
PHRENITIS, Gen. 9. 
Puysconta, Gen. 82. 
PuHysoMETRA, Gen. 74. 
Pica, Gen. 103. 
Pyeumarosis, Gen. 72. 
Pneumonia, Gen. 11. 
Potypipsta, Gen. 102. 
Potysarcia, Gen. 71. 
Prorusio, Gen. 116. 
PsEuDOBLEPSIS, Gen. 95. 
PsELuismus, Gen. 113. 
Pryauismus, Gen. 119. 
Pyrosts, Gen. 58. 
Pain, 
Palpitation, 
Palsy, 

from poisons, 
Paracelsus, 
Paraplegia, 


~ Paulus, 


Peripneumonia,. 
Phlegmasie,, 
Phlegmone, 
Phthisis, 

Piles, 


external, 


from a procidentia ani,.. 


running, 

blind, 
Plague, 
Plethora, 
Plica polonica,. 
Pleuritzs, . 
Podagra,. 
Poisons, 
Praxagoras, 
Predisponent cause, - 
Proximate cause, 
Puerperal fever, 
Pulmonary consumption, . 
Pulsation of the arteries, . 
Putrid fever, 
Putrid sore throat, 
Pyrexia, 

Q. 

QuaRTANA, Gen. 2. 
QuoTIDIANA, Gen. 3. 
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Qualities of the animal solids, N° 69 
Quartan with symptoms of other dis- 
cases, 158 
complicated with other dis- 
eases, 159 
Quotidian, genuine, 160 
partial, 162 
remitting, 163 
Quotidiana deceptiva, 150 
Racuiris, Gen. 83. 347 
RapuantA, Gen. 52. 285 
RHeuMATISMus, Gen. 22. 205 
RuBeEoxa, Gen. 30. 227 
Regular gout, ai2,: 
Remittent tertian, 3138 
Remitting quartan, 160 : 
Respiration, Lo4. 
Retrocedent gout, 214 
Rheumatism in the foins, 206 
| in the hip-joint, . 207 
in the thorax, 208. 
Rhazes, 47 
Rickets, 347 
ftules for preserving health, . 414: 
for valetudinarians, 413 
SATYRIASIS, Gen. 104. 372 
SCARLATINA, Gen. 32. 203. 
ScorBuTus, Gen. 86. a0 
ScROPHULA, Gen. 84. 349° 
Sipny is, Gen. 85. 350 
SPLENITIS, Gen. 18. 199. 
STRABISMUS, Gen. 114. 383 
SyNcoPE, Gen. 44. 292 
SynocHa, Gen. 4. 163° 
Synocuus, Gen. 6. 168 
St Anthony’s fire, 218 
St Vitus’s dance, 284. 
Sanguineous apoplexy, 256 
Salrvation,.. 389. 
Setatéca, 207 
Serrrhuts, . 122. 
Scurvy, 352 
Sea scurvy, 1b. 
Semen, difficult emission of, . 4or 
Semi-tertzan, 131 
Scrapion, 34 
Serous apoplexy, . 257 
Sight, 81 
Sleep, 94 
Sleepy tertian, 132 
Smallpox, 222 
distinct, © 323 
confluent,’ aad 
inoculated; 225 
Smell, 79 
Smelling, depraved, | 365 
Sneezing, 106 
Soranus, | 39 
Spasm, 93 
Spasmz, | 278 
Spasmodie colic, 302, 
tertian,- 133 
Spin 
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Angina pectoris, 403 
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Anxiety, 76 
Apocenoses, 385 
Apoplexy, sanguineous, 256 
serous, 257 
‘ hydrocephalic, 258 
Appearance of the venerea! disease, 53 
Arabians, 46 
Arthrodynia, 209 
Asclepiades, 35 
Atonic gout, 233 
B. 
Buiima, Gen. 101. . 369 
Bastard pleurisy, 208 
Bleeding at the nose, 235 
Bloody flux, 254 
Branks, 182 
Buff-coloured crust on the blood, 99 
Burning fever, 140 
Carico, Gen. 92. 359 
Carpitis, Gen. 13. 188 
CaTARRHUS, Gen. 50. 251% 
Cuxorosis, Gen. 47. 27 
CHoLera, Gen. 60. 308 
Cuorea, Gen. 51. 284 
Corica, Gen. 59. 301 
CoNTRACTURA, Gen. 11 5.. 384 
Convusio, Gen. 50. 283 
CyYNANCHE, Gen. 10. 196 
Cystitis, Gen. 20. 201 
Cachexia, 330: 
Canine appetite, 369 
madness, 322 
Cardiac syncope, 273 
Catalepsts, 263 
Cataract, 359 
Catarrh, from cold, 251 
from contagion, 253 
Causes of affections of the solids, 40. 
Causus, 140 
Eelsus, 4o 
Cellular texture, | 71 
Cephalalgia, 405 
Chemicai analysis of the animal solid, 68 
Chickenpox, 226 
Childbed fever, 404 
Children, diseases of, 410 
Chincough, 299 
Cholera, 308. 
spontaneous, . 309 
accidental, 310 
Chronic rheumatism,. 209 
Circulation, ‘95 
Coelrac passion, 315 
Gollege of Salernum, 48 
Confirmed phthisis, 239 
Continued fevers, 504 
Constantine, 949° 
Consumption, pulmonary, 237 
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Cowpor, 
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DiaBetes, Gen. 62. 

DIARRHOEA, Gen. 6F. 

Dysecora, Gen. 96. 

DysentTeria, Gen. 41. 

Dysopia, Gen. 94. 

Dysrrrsia, Gen. 45. . 

DysrerMaTisMuS, Gen. 125. 

Dyspnoga, Gen. 56. 

Dysuria, Gen. 124. 

Deafness, 

Debility, 

Delirium, 

Difficulty of discharging urin 

Digestion, 
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Discovery of the circulation, 


| Diseases from accidents, 


from passions of the 
from age and sex, 
from climate, 
in the muscular pow 
Distinction of diseases, 
Division of the functions, 
Double quartan, 
tertian, 
Dropsy, 
of the brain, 
of the breast, 
of the abdomen, 
of the uterus, 
of the scrotum,,. 


 Dumbness,, 


Duplicated quartan, 
tertian, 
Dyseestheste, 
Dyscinesia,. 
Dysentery, 
Dysorexia, 
Dyspermatismus, 


Etepuantrasis, Gen. 84, 
Entrritis, Gen. 16. 
Ewuresis, Gen. 120. 
Epxiprosis, Gen. 117, 
Fritepsia, Gen. 53. 
EpipHora, Gen. 1138. 
Eristaxis, Gen. 36. 
Erysirezas, Gen. 26. 
Emphysema, 

Emptrics, 

Empyema,. 

Epilepsy, 

Epischesesy. 

Eraststratus,. 

Eruptive tertian,. 
Erythema, 

Exanthemata, 

Excessive perspiration, — 
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r rmmation of the lungs, 
of the mesentery, 

of the omentum, 

of the peritoneum, 
of the splcen, 

of the stomach, 

of the uterus, 
‘ammatory tertian, 
‘ uation, 
, rmittentes, 
l smescentie, 
lar tertian, 


| ual discharge, immoderate, 
ted jaw, 
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Vnta, Gen. 67. 

| lll Gen. 66. 
\SORRHAGIA, Gen. 39. 
\.IARIA, Gen. 31. 
)riras, Gen. I1I. 
ness, melancholy, 
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| qnant sorc throat, 

I -cores, 
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Nancholy and mania, 
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| nory, 

H 1ses, immoderate flow of, 
' hodical sect, 


Ibid thinness of the blood, 
thickness of the blood, 
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HRITIS, Gen. 19. 

TALGIA, Gen. 106. 

\ WPHOMANIA, Gen. 105. 
S€0y 
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vows consumption, 

fever, 
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TIPATIO, Gen. 122. 
NTALGIA, Gen. 23. 
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OrHTHALMIA, Gen. 8. 
Obstructed perspiration, 
Occasional syncope, 
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Ocsophugus, dangerous aftcction of, 
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Origin of diseases, 
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ParitTaTio, Gen. 54. 
Paracusis, Gen. 97. 
Paratysis, Gen. 43. 
ParapuHonta, Gen. 112. 
PrEmpuicus, Gen. 34. 
Peritroniris, Gen. 14. 
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Puuocosis, Gen. 7. 
PHRENITIS, Gen. 9. 
Puysconta, Gen. 82. 
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Pontypirpsia, Gen. 102. 
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Prorusio, Gen. 116. 
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PsEL.ismus, Gen. 113. 
Pryaxismus, Gen. 119. 
Pyrosis, Gen. 58. 
Pain, 
Palpitation, 
Palsy, 

from poisons, 
Paracelsus, 
Paraplegia, 
Paulus, 
Peripnenmonia,, 
Phlegmasie,. 
Philegmone, 
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running, 

blind, 
Plague, 
Plethora, 
Plica polonica, 
Pleuritis,. 


Podagra,. 


_ Potsons, 


Praxagoras, 
Predisponent cause, 
Prosximate cause, 
Puerperal fever, 
Pulmonary consumption, . 
Pulsation of the.arteries, | 
Putrid fever, 
Putrid sore throat, 
Pyrexie, 

Q. 
QuaRTANA, Ge. 2. 
QuUOTIDIANA, Gen. 3- 


92. 


174 
IIs 


Qualities of the animal solids, 
Quartan with symptoms of other dis- 


eases, 


complicated with other dis- 


eases, 
Quotidian, genuine, 
partial, 
remitting, 
Quotidiana deceptiva, 


Racuitis, Gen. 83. 
RapHAntA, Gen. 52. 
Rueumatismus, Gen. 22. 
RuseEo a, Gen. 30. 
Regular gout, 

Remittent tertian, 
Remitting quartan, 
Respiration, 

Retrocedent gout, ' 
Rheumatism in the Joins, 


in the hip-joint, . 


in the thorax, 
Rhazes, 
Rickets, 


ftules for preserving health, . 


for valetudinarians, 


SATYRIASIS, Gen. I04. 
SCARLATINA, Gen. 32. 
ScorButus, Gen. 86. 
ScROPHULA, Gen. 84. 
SipHyLis, Gen. 85. 
SpLENITIS, Gen, 18. 
STRABISMUS, Gen. 114. 
SyncorPE, Gen. 44. 
SynocHa, Gen. 4. 
Synocuus, Gen. 6. 

St Anthony's fire, 

St Vitus’s dance, 
Sanguineous apoplexy, 
Salivation, . 

Sciatica, 

Scirrhus, . 

Scurvy, 


Sea sourvy, 


Semen, dificult emission. of, . 


Semt-tertian, 

Scraption, 

Serouws apoplexy, . 

Sight, 

Sleep, 

Sleepy tertian, 

Simallpox, 
distinct, . 
confluent,’ 
inoculated; 

Smell, 

Smelling, depraved, . 

Sneezing, 

Soranus, | 

Spasm, 

Spasmi, 

Spasmode colic, 

tertian,- 
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N° 69 


158 


159 
165 
162 
163 
150 


347 
285 
205 
227, 
212: 
138 
160. 
tog 
214 
206 
207 
208. 
47 
347 
414: 
413 


372 
go8, 


35* 


go” 
199 
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MEDICINE. 


a 1° a41 Tertian complieated with other dis V. 
sranmmnesiiaeas : oi onlay r. N° 136 Sp PRACEL Ley Gen. 29. 
Spurious tertian, 124 varied from its origin, Ley ge IOL A; Gen. 28. 
Stone in the bladder, 400 Themison, 37 | eo inoeulation, 
Strangury, 119 Lhessalus, 3 ae zolo A 
State of medicine in the 15th and 16th Thrush, 233 precnea isease, 

eenturies, 50  Loothach, 210 aan, 
in the 17th and 18th centuries, 54 © Lorpor, go pent, 

Suppression of menses, 402 Lremor, 270 é agour = 

of urine, 114, 394 Triple quartan, 157 os medicatrix nature, 
Sweating sickness, gt Lriplicated quartan, Ls pen depraved, 
Symptoms of disease, 58 Triple tertian, 130 Vital solids, 

| Tritzophya Americana, 148 Vomica, ; 
=. apodes, 144 wee 
Taxes, Gen. 69. 292 earotica, 145 Want of appetite, 
TerTiIANA, Gen. 1. 126 deeeptiva, 147 of thirst, 
Tetanus, Gen. 48. 279 elodes, 143 Wasting of the body, 
TricHoma, Gen. 90. 355 leipyria, 146 Water brash, | 
Trismus, Gen. 49. i289 syncopalis, 139 sin the head, 
TyMPANITEs, Gen. 73. 337 typhodes, 142 ¥ hates, 
Typuus, Gen. 5. 164 vratislaviensis, 141 Worms, " 
Taste, 48 : ; Y. 
Lasting, depraved, 366 Urricartia, Gen. a8. 231 Yaws, 
Lenesmus, 111 © Urinary calculi, 121 Yellow fever, 
I rrr ae 
M E D M E D 
Medicis. 


MEDICIS, Cosmo pr, was born in the year 1380, 
and was in the prime of life, at the death of his father 
Giovanni. His conduct was distinguished for urbanity 
and kindness to the superior ranks of his fellow-eitizens, 
and by a constant attention to the wants of the lower 
elass, whom his munifieenee abundantly relieved. His 
prudence and moderation, however, eould not repress the 
ambitious designs of the rival families, the Florentines 
and Medici; for in 1433, Rinaldo de Albizi, at the 
head of a formidable party, carried the appointment of 
the magistraey. On returning from his country seat he 
was seized upon by his adversaries, and committed to 
prison. ‘The conspirators not agreeing as to the proper 
method of dispatehing their prisoner, one Peruzzi re- 
commended poison, which was heard by Cosmo, who 
refused to take any other sustenanee than a small por- 
tion of bread. In this dismal situation he remaincd 
four days, shut up from all his kindred and friends, 
where he soon expected to be numbered with the dead, 
But the man employed to take him off, unexpectedly 
proved his friend. Malavolta, the keeper of the prison, 
relented, and declared that he had no just reason to be 
alarmed, as he hesitated not to eat of every thing that 
was brought him. 

His brother Lorenzo, and his cousin Averardo, 
raised a eonsiderable body of men in Romagna and 
other distriets ; and being joined by the commander of 
the republican forces, they marched to Florence to re- 
lieve him. A dceree was obtained from the magi- 
straey, by whieh he was banished to Padua for ten 
years, his brother to Venice for five, and several of 
their relations shared a similar fate. Padua was in the 
dominions of Veniee, and he received a deputation 
from the senate before he reached it, promising him 


their protection and assistance in whatever he should de- 


4 


sire. H¢e rather experieneed the treatment of a prince 
than of an exile, as they entertained the highest expecta- 
tions from his great eommereial knowledge. From 
this period his life may be considered as one continued 
seene of uninterrupted prosperity, and his family re- 
ecived edueation equal to that of the greatest poten- 
tates. In his publie and private charities he was almost 
unbounded, and perhaps possessed more wealth than 


any single individual in Europe at that period. In his — 


promotion of science and encouragement of learned men 
he was truly exemplary, and from this source he acquir- 
ed the greatest honour and esteem. 

His fostering hand protected the arts as well as the 
scienees ; and arehiteeture, seulpture, and painting, all 
flourished under his powerful protection. The coun- 
tenanee he showed to these arts was not such as their 
professors generally reeeive from the great; for the 
sums of money which he expended on pietures, statues, 
and publie buildings, appear almost incredible. When 
he approached the period of his mortal existenec, his 
faculties were still unimpaired ; and 20 days before he 
died, he requested Fieino to translate from the Greek 
the treatise of Xenoerates on death. He died on the 
ist of August 1464, at the age of 75, and gave striet 
injunetions, that his funeral should be condueted with 
as mueh privaey as possible. By public decree he was 
honoured with the title of Pater Patria, an appellation 


a 
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Medic 


which was inseribed on his tomb, and was declared by - 


competent judges, to be founded in real merit. 
Mepict, Lorenzo de, stiled, with great propriety, 
the Magnificent, was the grandson of Cosmo, and about 
16 years of age at his decease. In 1460 his father died, 
and he sueeecded to his authority as if it had eonstitut- 
ed a part of his fortune. In the year 1474, Lorenzo 
incurred the displeasure of the pope for the cas 
1e 


} 
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‘cis. he made to some of his encroachments on the petty 
-— princes of Italy, and for this reason he deprived him 


of the oflice of treasurer of the Roman see, which he 
conferred on one Pazzi, connected with a Florentine 
family, the interest of which he thus secured, and in- 
tended to sacrifice Lorenzo and Juliano to his private 
revenge. ‘Their assassination was fixed for Sunday, 
April 26. 1478, and the cathedral was the place in 
which a monster of an archbishop had resolved to mur- 
der them by the instigation of the pope. When the 


people saw onc of their favourites (Juliano) expiring, | 


and the other (Lorenzo) covered with blood, their rage 
was not to be expressed in language. ‘The interference 
of the magistrates was finally victorious, who had the 
courage and virtue to hang the archbishop from one of 
the windows, arrayed in his pontifical robes, which 
made Florence resound with the acclamation—Medici, 
Medici! down with their enemies ! . 

Lorenzo was delivcred from that part of the cathe- 
dral to which he had fled for refuge, and was trium- 
phantly carried home, where his wounds were attended 
to by men of ability. His friends in the mean time 
pursued the conspirators, and spared none who happen- 
ed to fall in their way. In a word, the generality of 
them were either hanged or decapitated, and very few 
had the good fortune to escape their uncommon vigil- 
ance. Much to the honour of Lorenzo, he exerted all 
his influence to prevent the indiscrimmate massacre of 
kis cruel enemies, and restrain the just indignation of 
the people, begging that they would trust the magi- 
strates with the punishment of the guilty ; and the re- 
spect in which he was held had the most astonishing 
effect in restraining the vengeance of popular indigna- 
tion. 

No sooncr had hostilities ceased between Pope Sextus 
and the Florentine republic, than Lorenzo began to 
develope plans for securing the internal peace and tran- 
quillity of Italy, by which the highest honour has been 
conferred on his political life. But the life of this great 
man was again brought into imminent danger by the 
intrigues of Cardinal Riario, and some Florentinc exiles, 
who determined to assassinate him in the church of the 
Carmeli, on the festival of the Ascension 14813 but 
the plot was happily discovered, the conspirators were 
executed, and after this Lorenzo very seldom went 
abroad without being surrounded hy a number of friends 
in whom he could securely confide. 

When we attentively examine the character of Lo- 
renzo, it will not perhaps-appear astonishing, that Italy, 
Christendom, and even the Mahometans themselves, 
conferred npon him the most flattering approbation. 
Even Prince Mirandola chose Florence as the place of 
his residencc entirely upon his account, and there end- 
ed his mortal career. ‘To a most engaging person Lo- 
renzo added almost every other accomplishment. He 
was the favourite of the ladies, the envy of his own sex, 
and the admiration of all. He was declared to be un- 
rivalled-in chivalry, and one of the most eminent ora- 
tors that the world in any age has produced. Accord- 
ing to the opinion of his contemporaries, he was even 
superior to Julius Caesar himself; cxccpt as.a general, 
yet he would also have proved a most consummate com- 
mander had not peace been always the darling of his 
soul. We recollect a memorahle passage in the Ram- 
bler, which may here be, appositely introduced. A 
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hut retains his magnitude, and pleases more though he 
dazzles less. To such: little things did Lorenzo fre- 
quently submit, often seeking pleasurc in his nursery, 
and spending hours there in all the frivolous pranks of 
childish diversion. The gravity of his life, if contrast- 
ed with its levity, must make him appear as a compo- 
sition of two diilerent persons, incompatible, and, as it 
were, impossible to be joined ‘the one with the other. 

Such were the love and vencration of the citizens. 
for Lorenzo, that the physician who attended him on 
his deathbed, terrified to return to Florence, left the 
house in a state of distraction, and plunged himself into 
a well. When Ferdinand king of Naples was inform- 
ed of his death, he cried out, “* This man has lived 
long enough for his own glory, but too short a time for. 
Italy.’ He died on the 8th of April 1492, amidst a 
number of his weeping fricnds, who appeared deeply. 
conscious of such an irreparable loss. 

_Menicis, John de, on account of his bravery and 
knowledge in military affairs, was surnamed the Jzuzn- 
cible. He was the son of John, otherwise called Jour- 
dain, de Medicis. His only son Cosmo I. styled the 
Great, was chosen duke of Florence after the murder. 
of Alexander de Medicis, A. D. 15347. He first car- 
ried arms under Laurence de Medicis against the duke, 
of Urbino, afterwards under Popc Leo X. Upon the 
death of Leo, he entered into the service of Francis I. 
which he quitted to follow the fortune of Francis Sfor- 
za duke of Milan. When Francis I. formed an alliance 
with the pope and the Venctians against the emperor, 
he returned to his service. Ife was wounded in the 
knee at Governola, a small town in the Mantuan ter- 
ritory, by a musket ball ; and being carried to Mantua, 
he dicd the 29th of November 1526, aged 28. LBran-. 
tome relates, that when his leg was to be cut off, and 
when he was informed that he needed some person to 
support him, ‘* Proceed without fear (said he), I need 
nobody !” and he held the candle himself during the 
operation. ‘This anecdote is also mentioned by Varchi. | 
John de Medicis was above the middle stature, strong, 
and nervous. His soldiers, to express their affection for - 
him and their concern for his loss, assumed a mourning 
dress and standards, which gave the name of the black 
band to the Tuscan troops whom he commanded. 

Mepicis, Laurence or Laurenein de, was descended 
from a brother of Cosmo the Great, and affected the 
name of popular. In 1537, he killed Alexander de 
Medicis, whom Charles V. had made duke of Florence, 
and who was believed to be thc natural son of 
Laurence de Medicis duke of Urbino. He was jca- 
lous of Alexander’s power, and disguised this jealousy 
under the specious pretext of love to his country. He 
loved men of learning, and cultivated hterature. His | 
works are, 1. Lamenti, Modena, 12mo. 2. Acidosio 
Commedia, Florence 1595,.12m0, He died without 
Issue. 

Mepicis, Aypolitus de, natural son of Julian de 
Medicis and, a-lady of Urbino, was early remarkable 
for the. brilliancy of his wit and the graces of his per- 
son. Pope Clement VII. his cousin, made him car- 
dinal in 1529, and sent him as legate into Germany 
to the court of Charles VY. When that prince went 
into Italy, Medicis, yielding to his warlike disposition, 

= | appeared. 
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tlemen of the court. Charles, naturally suspicious, and 
afraid that the legate intended to do him some ill 
offices with the pope, sent aftcr him and caused hira 
to be apprehended. But when he uriderstood that 1t 
was a mere sally of humour in the young cardinal, he 
set him at liberty in a few days. The @haraeter which 
“Medicis obtained by the happy suecess of this ap- 
ointment was of essential service to him. He was 
‘eonsidered as one of the Supports of the Holy See ; 
-and a little before Clement’s death, when the corsair 
Barbarossa made a descent into Italy to the great 
terror of Rome, which was only defended by 200 of 
the pope’s guards, Medicis was despatehed to protect 
the coasts from the fury of the barbarians. On his 
arrival at the place of destimation, he was fortunate 
“enough to find that Barharossa had withdrawn him- 
self at that critical moment; which allowed -him to 
claim the honour of the retreat without cxposing his 
person or his army. When he returned to Rome, he 
was of great service in the eleetion of Paul LI. who 
tevertheless refused to make him legate to Ancona, 
though that office had been promised ‘to him in the 
conclave. Enraged also that the pope had bestowed 
‘the principality of Florence on Alexander de Medieis, 
‘supposed to be thc: natural ‘son of Laurence duke of 
Urbino, he was prompted by his ambition to believe 
‘that he might succced to that dignity by the destruc- 
tion of Alexander. He entered into a conspiracy 
‘against him, and detéxmined ‘to ‘carry him off by a 
‘mine; but the plot was discovered hefore he had ac- 
‘eomplished his ‘purpose. Octavian Zanga, one of his 
guards, was arrested ‘as his ehief accomplice. Hy- 
-politus de Medicis, ‘appréhensive fot his own safety, 
retired to’a‘eastle near ‘Tivoli: On his road to Naples, 
he fell sick at Itri‘in the territory of Fondi, and died 
August’ 13.'1 §35, in his 24th’year, hot without suspi- 
cion of being poisoned. His house was an asylum for 
the unfortunate, ~and frequently for those who were 
guilty of the hlackest erimes. It ‘as open to men of 
all nations; and he’ was frequently addressed in twenty 
‘different languages. He had a natural son named As- 
‘drubal de Medicis, who was a knight of Malta. This 
aneedote proves that his manners were more military 
than ceclesiastic. He wore a sword, and never put on 
the habit of cardinal except on occasions of public cere- 
mony. He was wholly devoted to the theatre, hunt- 
ing, and poetry. 
Mepicis, Alexander de, first duke of Florence in 
‘1530, was natural son of Laurence de Medicis, sur- 
named the Younger, and nephew of Pope Clement VII. 
He owed his elevation to the intrigues of his mnele 
and to the arms of Charles V. This prince having 
made himself master of Florence after an obstinate 
‘siege, conferred the sovereignty of tbis eity on Alcx- 
ander, and afterwards gave him in marriage Margaret 
of Austria his natural daughter. According to the 
terms of capitulation granted to the Florentines, the 
new duke was to be only hereditary doge, and his 
authority was tempered by councils; which left them 
at least a shadow of thcir ancient liberty. But Alex- 
ander, who felt himself supported by the emperor and 
the pope, was no sooner in possession of his new dig- 
~nity, than he began to govern like a tyrant ; being 
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Medicis. appeared in the dress of an officer, and advanced he- 
L—/-——/ fore the emperor, followed by several respectahle gen- 
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guided by no ‘law but his own caprice, tndulging the 


most brutal passions, and making light of dishonour- MMediety 
nd of violating even the asylum of the =~ 


ing families, 


cloisters to gratify his lust. Among the eonfdants of 


his debauchery was a relation of his own, Laurence 


de Medicis. This young man, who was only 22 years 
of age, at the instigation of Philip Strozzi, a zealous 


‘republican, coneeived the design of assassinating Alex- 


ander, and thereby of delivering his country from op- 
pression. From the momcnt when he first became at- 
tached to him, he tried to gain his confidence, for ne 
other reason but that he might the better have it in 


‘his power to take away his life. A considerable time 


elapsed before he found such an opportunity as he de- 


‘sired. At length, under pretenee of procuring the 


duke a téte 2 téte with a lady of whom he was deeply 


-enamoured, he brought him alone and ynattended into 


his chamber, and put him under his bed. He went 
out, under pretence of introdueing the object of Ins 
passion ; and returned along with an assassin by profes- 
sion, to whom alone he had entrusted his design, only 
to stab him. This ernel scene happened on the night 
betwixt the sth and 6th of January 1537. Alexander 
was only 26 years of age. The Florentines derived no 
advantage from this crime of Laurence, for they failed 
in their attempt to recover their liberty. ‘The party of 
the Medicis prevailed, and Alexander was succceded 
by Cosmo: whose government, it must be confessed, 
was as just and moderate, as that of his predecessen 
had been violent and tyrannical. Laurence de Me 
dicis fled to Venice, to some of the leaders of the 
maleeontents at Florenee, who had taken refuge there; 
hut not thinking himself in suflicient security, he 
went to Constantinople, whence he returned some 
time after to Veniec. He was there assassinated in 
I 54”, ten years aftcr the duke’s murder, by two soldicrs, 
one of whom had formerly heen in Alexander’s guards: 
And these soldiers were generous enough to refuse a 
considerable sum of money, which was the price put 
upon his head. 

Mepicis, Cosmo de, grand duke of Tuscany, joined 
Charles V. against the French, after trying in vam 
to continue ncutral. Asa reward for his services, the 
emperor added to the duchy of ‘Tuscany Piombino,- the 
isle of Elha, and other states. Cosmo soon after re- 
ceived from Pope Pius LV. the title of grand duke , 
and had it not been opposed by all the princes of Italy, 
this pontiff, who was entirely devoted to Cosmo, he- 
cause he had thought proper to acknowledge him to be 
of his house, would have conferred on him the title of 
king. here never was a more zealous patron of learn- 
ing. Ambitious of imitating the second Cesar, he like 
him, was fond of learncd men, kept them near his 
person, and founded for them the university of Pisa. 
He died in 1574, at the age of 55, after govermng 
with equal wisdom and plory. In 1562 he instituted 
the military order of St Stephen. His son, Francis 
Mary who died in 1584, was the father of Mary of 
Medicis, the wife of Henry the Great and of Ferdinand1. 
who died in 1608. 

MEDIETAS tixcua, in Law, signifies a jury, or 
inqucst impanelled, of which the one half are natives 
of this land and the other foreigners. This jury 1s 
never used exccpt where one of the partics in a plea is 
a stranger and the other a denizen. In petit treason, 

murder, 
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lege; but not in high treason, because an alien in that 


lima. ease shall be tried according to the rules of the com- 


mon law, and not by a medtetas hngue. A grand 
jury ought not in any case to be of a medietas lingue ; 
and the person that would have the advantage of a 
tria! in this way, is to pray the same, otherwise it will 
not be permitted on a challenge of the jurors. 

MEDIMNUS, in Grecian antiquity, a measure of 
capacity. See Minasune. 

MEDINA TALNARI, a famous town of Arabia 
Petraa, between Arabia Deserta and Arabia the Hap- 
py; celebrated for being the burial-place of Maho- 
met. It stands at a day’s journey from the port of 
Tambo. It is of moderate size, surrounded by wretch- 
ed walls, and situated in the midst of a sandy plain. It 
belongs to the scherif of Mecca, although it had of 
late times a particular sovereign of the family of Da- 
cii Barkad. At present the government is confided 
by the scherif to a vizir, who must be taken from the 
family of the sovereign. Before Mahomet, this city 
was called Lathreb; but it got the name of Aledinet 
en Nebbi, “the City of the Prophet,” after Maho- 
met, being driven from Mecca by the Korcischites, 
had taken refuge there, and passed in it the rest of 
his days.. ‘The tomb of Mahomet at Medina is re- 
spected by Mussulmans, but they are under no obli- 
gation to visit it for the purposes of devotion. ‘The 
caravans of Syria and Egypt alone, which on their 
return from Mecca pass near Medina, go a little ont 
of their way to see the tomb. It stands in a corner 
of the great square, whereas the taba is situated in 
the middle of that at Mecca. ‘That the people may 
not perform some superstitious worship to the relics of 
the prophet, they are prevented from approaching the 
tomb by gates, through which they may look at it. 
It consists of a piece of plain mason work in the form 
of a cchest, without any other monument. ‘The tomb 
is placed between two others, where the ashes of the 
two first caliphs repose. Although it is not more mag- 
nificent than the tombs of the greater part of the 
founders of mosques, the building that covers it is de- 


corated with a piece of green silk stuff embroidered 


with gold, which the pacha of Damascus renews every 
seven years. It is guarded by 40 eunuchs, who watch 
the treasure said to be deposited there. It is seated in 
a plain abounding with palm trees, in E. Long. 57. 10. 
N. Lat. 25. See (Lrstory of) ARABIA. 

Mrpina Cel’, an ancient town of Spain, in Old 

Castile, and capital of a considerable duchy of the same 
name; seated near the river Xalon, in W. Long. 2. 9. 
N. Dat. 41. 15. 
- Meprna de-las-Torres, a very ancient town of Spain, 
in Estremadura, with an old castle, and the title of a 
duchy. It is seated on the confines of Andalusia, at 
the foot uf a mountain near Badajoz. 

Mrprna-del-Campo, a large, rich, and ancient town 
of Spaia, in the kingdom of Leon. ‘The great square 
is very fine, and adorned with a superb fountain. It 
is a trading place, enjoys great privileges, and is seated 
in a country abounding with eorn and wine. W. Long. 
4. 20. N. Lat. 41. 22. 

Maepina-del-rio-Seceo, an ancient and rich town of 
Spain, in the kingdom of Leon, with the title of a 
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‘tas murder, and felony, foreigners are allowed this privi- 
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duchy: seated on a plain, remarkable for its fine pas- 
tures. HE. Long. 4. 33. N. Lat. 42. 8. 

MEDINA, Sir Joun, an eminent painter, was son 
of Medina de |’Asturias, a Spanish captain, who set- 
tled at Brussels, where the son was born in 1660. He 
was instructed in painting by Du Chatel ; under whose 
direction he made great progress ; and applying himself 
to the study of Rubens, made that eminent master his 
principal model. He painted both history and por- 
trait; and was held in extraordinary esteem by most of 
the princes of Germany, who distinguished his merit by 
several marks of honour. He married young, and 
came into England in 1686, where be drew portraits 
for several years with great reputation ; as he painted 
those subjects with remarkable freedom of touch, # de- 
licate management of tints, and strong resemblance of 
the persons. ‘The earl of Leven encouraged him to go 
to Scotland, and procured him a subscription of sool. 
worth of business. He went, carrying a large number 
of bodies and postures, to which he painted heads. He 
returned to England for a short time; but went back 
to Scotland, where he died, aud was buried in the 
churchyard of the Grayfrars at Edinburgh, in 1711, 
He painted most of the Seotch nobility. 
Two small history pieces, and the portraits of the pro- 
fessors, in the Surgeons Hall at Edinburgh, were alse 
painted by him. At Wentworth castle is a large piece 
containing the first duke of Argyl] and his sons, the 
two late dukes John and Archibald, in Roman habits ; 
the style Italian, and superior to most modern perform- 
evs. ‘The duke of Gordon presented Sir John Medina’: 
head to the great duke of ‘Tuscany for his collection of 
portraits done. by the painters themselves ; the duke of 
Gordon too was drawn by him, with Is son the mar- 
quis of Huntly and his daughter Lady Jane, in one 
piece. Medina was knighted by the duke of Queens- 
berry, lord high commissioner ; and was the last knight 
made in Scotland before the uaion; ‘Lhe prints in the 
octavo edition of Milton were designed by him: and 
he composed another set for Ovid’s Metamorphoses, 
but they were never engraved. 

MEDINE, an Egyptian piece of money of iron 
silvered over, and about the size of a silver threepence. 

MEDIOLANUM, an aneient city, the capital of 
the Insubres, built by the Gauls on their settlement in 
that part of Italy ; a munieipium, and a place of great 
strength ; and a seat of the liberal arts ; whence it had 
the name of Nove Athene. Now Milan, capital of 
the Milanese, situated on the rivers Olana and Lombro. 

. Long. 9. 30. N. Lat. 45. 25. 

Mrpiotanum Aulercorum, in Ancient Geography, a 
town of Gallia Celtica, which afterwards took the name 
of the Eburovicum Civitas (Antonine); corrupted to 
Ciurtas Ebrotcorum, and this last to Ebrorea ; whence 
the modern appellation Evreux, a city of Normandy. 
E. Long. 1. 12. N. Lat. 49. 41. 

Meprotanum Gugernorum, in Ancient Geography, a 
town of Gallia Belgica ; now the village AMoy/and, not 
far from Cologne. ‘ | 

Meprotanyum Ordovieum, in Ancient Geography, a 
town of Britain, now Llan Vethlin, a market town of 
Montgomeryshire in Wales. - 

MepiotaNuM Santonum, in Anctent Geography, 
which afterwards taking the name of the people, was 
3Q i called 
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called Santonica Urbs ; also Santones and Santonv: A 
town of Aquitaine. Now Sazntes, capital of Saintonge 
in Guienne, on the river Charente. 

MEDIOMATRICI, aneiently a territory of Be 

iea. Now the dioeese of Metz. 

MEDITATION, an aet by whieh we consider any 
thing closely, or wherein the soul is employed in the 
search or eonsideration of any truth. 
it is used to signify a consideration of the objeets and 
grand truths of the Christian faith. 

Mystie divines make a great difference between me- 
ditation and contemplation : the former consists in dis- 
cursive acts of the soul, considering methodieally and 
with attention the mysteries of faith and the precepts 
of morality ; and is performed by reflections and rea- 
sonings, which leave behind them manifest impressions 
on the brain. The pure contemplative have no need 
of meditation, as seeing all things in God at a glanee, 
and without any refleetion. When a man, therefore, 
has onee quitted meditation, and is arrived at eontem- 
plation, he returns no more ; and, aeeording to Alvarez, 
never resumes the oar of meditation, exeept when the 
wind of contemplation is too weak to fill his sails. 

MEDITERRANEAN, something enclosed within 
land; or that is remote from the ocean. 

MEDITERRANEAN is more particularly used to signify 
that large sea whieh flows between the continents of 
Europe and Afriea, entering by the straits of Gibraltar, 
and reaeling into Asia, as far as the Euxine sea and 
the Palus Meeotis. 

The Mediterranean was aneiently called the Grecian 
sea and the Great sea. It is now cantoned out in se- 
veral divisions, which bear several names. ‘To the west 
of Italy it is ealled the Ligzstzc or Tuscan sea ; near 
Veniee, the Adriutic ; towards Greeee, the Ionic and 
/Egcean ; between the Hellespont and the Bosphorus, 
the W/fute sea, as being very safc; and beyond, the 
Black sea, its navigation being dangerous. 

The British trade carried on by means of the Me- 
diterranean sea, is of the last consequcnee to Great 
Britain; and the permanent preservation thereof de- 
pends on the possession of the town and fortifieation of 
Gibraltar. 

The eounterfciting of Mediterranean passes for ships 
to the coast of Barbary, &e. or the seal of the admiral- 
ty otlee to such passes, is felony, without benefit of 
clergy. Stat. 4. Geo. Lf. ec. 18. 

MEDITRINALIA, a Roman festival in honour 
of the goddess Meditrina, kept on the 30th of Sep- 
tember, Both the deity and the festival were so called 
a medendo, beeause on this day they began to drink new 
wine mixed with old by way of medicine. The mix- 
ture of wines, on this festival, was drank with much 
form and solemn ceremony. 

MEDITULLIUM, is used by anatomists for that 
spongy substance between the two plates of the cranium, 
and in the interstiecs of all laminated bones. Sce ANA- 
Tomy, N° x. 11. 

MEDIUM, in Logic, the mean or middle term of 
Swati being an argument, reason, or consideration, 

uch we affirm or deny any thing ; or, it is the 
«7 tie the greater extreme is affirmed or denied of 
ss in the eonelusion. 
+e he m Arithmetic, or arithmetical medium or 
2 Caicd in the sehools medium ret; that which is 
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equally distant irom each extreme, or which exceeds the 
lesser extreme as much as it is exceeded by the greater, 


in respeet of quantity, not of proportion; thus 9 isa Medusa 


medium betwixt 6 and 12. 

Geometrical Mrpium, called in the sehools medium 
persone, is that where the same ratio is preserved be- 
twecn the first and second as betwcen the seeond and 
third terms, or that which exceeds in the same ratio 
or quota of itself, as it is execeded : thus 6 is a geome- 
trical mcdium metween 4 and 9. | 

Mrpium, in P/ilosophy, that space or region through 
which a body in motion passes to any point: thus 
eether is supposed to be the medium through whieh 
the heavenly bodies move; air, the medium wherein 
bodies move near our earth ; water, the medium wherein 
fishes live and move; and glass is also a medium of 
light, as it affords it a free passage. ‘That density or 
consisteney in the parts of the medium, whereby the 
motion of bodies in it get retarded, ‘1s called the resist- 
ance of the medium ; which, together with the foree of 
gravity, is the cause of the cessation of the motion of 
projectiles. 

Subtle or Zethereal Meprum. Sir Isaac Newton 
considers it probable, that, beside the particular aérial 
medium, wherein we live and breathe, there is another 
more universal one, whieh he calls an ethereal medium ; 
vastly more rare, subtle, elastic, and active, than air, 
and by that means freely permeating the pores and 
interstices of all other mediums, and diffusing itself 
through the whole ereation; and by the intervention 
hereof he thinks it is that most of the great phenomena 
of nature are effected. Sec ASTHER, ELECTRICITY, 
Fire, &c. 

MerpDIUM, in optics, any substance through which 
light is transmitted. 

MEDLAR, see Mespitus, Botany Index. 

MEDULLA ossium, or ALarzow of the bones. See 
Anatomy, N® 5. 

Merputta cerebri and cerebellt, denotes the white soft 
part of the brain and cerebellum, eovered on the outside 
with the eortieal substance, whieh 1s of a morc dark or 
ashy colour. See ANatomy, N° 131—133. 

Meputta oblongata, is the medullary part of the 
brain and cerebellum, joined in one ; the fore part of it 
coming from the brain, and the hind part from the ce- 
rebellum, See ANAToMy, N° 134. 

It lies on the basis of the skull, and is continued 
through the great perforation thereof into the hollow of 
the vertebree of the neck, back, and loins; though only 
so much of it retains the name ob/ongataas is included 
within the skull. After its exit thence it is distinguish- 
ed by the name of medulla spinalis. Ibid. N° 135. 

MEDUSA, in fabulous history, one of the three 
Gorgons, daughter of Phoreys and Ceto. She was the 
only one of the Gorgons who was subjcet to mortality. 
She is cclebrated for her personal charms and the beau- 
ty of her loeks. Neptune became enamoured of her, 
aud obtained her favours in the temple of Minerva. 
This violation of the sanetity of the temple provoked 
Minerva; and she changed the beautiful locks of Me- 
dusa, which had inspired Neptune’s love, into scrpents, 
the sight of which turned the beholders into stones : but 
Perseus, armed with Mercury’s axe, with which he killed 
Argus, cut off Medusa’s head, from whose bloed sprang 
Pegasus and Chrysaor, together with the innumerable 
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serpents that infest Africa. The conqueror placed Mc- 
dusa’s head on the zegis of Minerva, which he had used 
in his expedition ; and the head still retained the same 
petrifying powers as before. 

MEeEpuSA, a genus of vermes, belonging to the order 
of mollusca. See HeLMInTHOLOGY Index. 

MEDWAY, a river of England, rises in the Weald 
of Sussex, and entering Kent near Ashurst, runs by 
Tunbridge, and thence continucs its course towards 
Maidstone. It is navigable for large ships to Rochester 
bridge, and thence for vessels and barges to Maidstone, 
the tide flowing up tothat town. The distance between 
the mouth of this river, where the fort at Sheerness is 
erected, and Rochester bridge, is between 16 and 18 
miles. In this part of the river, the channel is so deep, 
the banks so soft, and the reaches so short, that it 
is one of the best and safest harbours in the world ; and 
ships of 80 guns ride afloat at low water, within mus- 
ket shot of Rochester bridge. Nor is there a single in- 
stance upon rccord, that any of the royal navy ever 
suffered here by storms, except in the dreadful tempest 
which happened in November 1703, when the Royal 
Catherine was sunk and lost. On the shore of this river 
arc two castles, one at Upnor, which guards two reaches 
of the river, and is supposed to defend all the ships 
which ride above, between that and the bridge ; on the 
other side of the river is Gillingham castle, built for 
the same purpose, and well furnished with cannon, 
which commands the river. Besides these, there is a 
platform of guns at a place called the Swan, and an- 
other at Cockhamwood. But the principal fortification 
on this river is the castle at Sheerness. 

MEEREN, or Meer, Jonn VANDER, called the 
Old, an esteemed painter, was born in 1627. He chose 
for his subjects sea pieces, landscapes, and views of the 
sea and its shores; which he painted with great truth, 
as he had accustomed himself to sketch every scene af- 
ter nature. The situations of his landscapes are agree- 
ably chosen, frequently they are solemn, and generally 
pleasing. ‘The forms of his trees are easy and natural, 
his distances well observed, and the whole scenery has 
a striking effect, by a happy opposition of his hghts and 
shadows. He also painted battles in an agreeable 
style, as they showed good composition, were touched 
With spirit, and had a great deal of transparence in the 
colouring. He died in 1690. 

MEEREN, or Murr, John Vander, called De Jonghe, 
an eminent landscape painter, is supposed to have been 
the son of the old Jolin Vander Meer, and of whom 


he learned the first rudiments of the art; -but being 


in his youth deprived of his instructor hefore he had 
made any great progress, he became a disciple of Ni- 
cholas Berghem, and was accounted the best of those 
who were educated in the school of that admired mas- 
ter. In thc manner of his master, he painted land- 
scapes and cattle; and his usual subjects are cottages, 
with peasants at their rural occupations and diversions. 
It is observed of him, that he very rarely introduced 
cows, horses, or any other species of animals, except 
goats and sheep; the latter of which are so highly fi- 
nished, that one would imagine thc wool might be felt 
by the softness of its appearance. His touch 1s scarce 
pereeptible, and yet the colours are admirably united. 
He died in 1688. The genuine works of this Vander 
Meer bear a very high price, and are esteemed even in 
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Italy, where they are admitted into the best collections; 
but the scarcity of them has occasioned many moderate 
copies after his works to be passed on the undiscernmg 
for real originals. 

MEGALE potts, in Ancient Geography, dividedly 
(Ptolemy, Pausania); or conjunctly AMlegalopolis, (Stra- 
bo): A town of Arcadia, built under the auspices of 
L’paminondas, after the battle of Leuctra; many in- 
considerable towns being joined together in one great 
city, the better to withstand the Spartans. It was the 
grcatest city of Arcadia, according to Strabo. 

MEGALESIA, and Mecatenses Lunt, feasts and 
games in honour of Cybele or Rhea the mother of the 
gods, kept on the 12th of April by the Romans, and 
famous for great rejoicings and diversions of various 
sorts. he Galli carried the image of the goddess along 
the city, with sound of drums and other music, in imi- 
tation of the noise they made to prevent Saturn from 
hearing the cries of his infant son Jupiter, when he was 
disposed to devour him. 

MEGARA, in Ancient Geography, a noble city, 
and the capital of the territory of Megaris, which for 
many years carried on war with the Corinthians and 
Athenians. It had for some time a school of philo- 
sophers, called the Mcgarici, suecessors of Euclid the 
Socratic, a native of Megara. Their dialect was the 
Doric; changed from the Attic, which it formerly 
had been, because of Peloponnesian colonists who settled 
there. 

Megara was situated at a distance from the sea, about 
midway between Athens and Corinth. Its port was cal- 
led Neseea, from Nisus son of Pandion the second, who 
obtained Megaris for his portion, when the kingdom of 
Athens was divided into four lots by his father. He 
founded the town, which was cightcen stadia or two 
miles and a quarter from the city, but united with it, 
as the Piraeus with Athens, by leng walls. It had a 
temple of Cercs. ‘ The roof (says Pausanias) may be 
supposed to have fallen through age.” The site (as Dr 
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Chandler informs us*) is now covered with rubbish, * Traveé: 


among which are standing some ruinous churches. 
place has been named from them Dode Eccleszais, * The 
l'welve Churches ;”” but the number is reduced to seven. 
The acropolis or citadel, called also Neswa, was on a 
rock by the sea side. Some pieces of the wall remain, 
and a modern fortress has been erected on it, and also 
on a lesser rock near it. 

The village Megara (continues the doctor) consists 
of low mean cottages pleasantly situated on the slope 
of a brow or eminence indented in the middle. On 
each side of this vale was an acropolis or citadel ; one 
named Caria; the other from Alcathous, the builder 
of the wall. Thcy related, that he was assisted by A- 
pollo, who laid his harp aside on a stone, which, 
as Pausanias testifies, if struck with a pebble returned 
a musical sound. An angle of the wall of one citadel 
is seen by a windmill. ‘The masonry is of the species 
called Incertum. In 1676 the city wall was not en- 
tirely demolished, but comprehended the two sum- 
mits, on which are some churches, with a portion of 
the plain toward the south. The whole site, except 
the hills, was now green with corn, and marked by 
many heaps of stones, 
ings. A few inscriptions 
ed in the walls and inverted; and 
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also some maimed or 
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Megaris. eus Herodes, and is on a pedestal whieh supported a 
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One of the former relates to Atti- 


statue ereeted to him when eonsul, A. D. 143. by the 
council and people of Megara, m return for lus bene- 
factions and good will toward the eity. In the plain 
behind the summits, on one of which was a temple of 
Minerva, is a large basin of water, with scattered frag- 
ments of marble, the remains of a bath or of a fountain, 
whieh is reeorded as in the eity, and remarkable for 
its size and ornaments, and for the number of its eo- 
Jumns. The spring was named from the local nymplis 
ealled Sithnides. | 

The stone of Megara was of a kind not diseovered 
any where else in Hellas; very white, uneommonly 
soft, and consisting entirely of eoekle shells. This was 
chiefly used ; and, not being durable, may be reckoned 
among the eauses of the desolation at Megara, which 
is so complete, that one searehes in vain for vestiges of 
the many publie edifices, temples, and sepulehres, whieh 
onee adorned the eity. 

Megara was engaged in various wars with Athens 

and Corinth, and &xperienced many vicissitudes of for- 
tune. It was the only one of the Greek cities which 
did not reflourish under their eommon benefaetor Ha- 
drian; and the reason assigned is, that. the avenging 
anger of the gods pursued the people for their impiety 
in killmg Anthemoeritus, a herald, who had been sent 
tothem in the time of Pericles. The Athenian ge- 
nerals were sworn on his aeeount to invade them twice 
a-year. Hadrian and Atticus were followed by an- 
other friend, whose memory-is preserved by an inserip- 
tion on a stone lying near a chureh in the village :— 
‘¢ This too is the work of the most magnificent count 
Diogenes son of Archelaus, who regarding the Gre- 
cian eities as his own family, ‘has bestowed on that of 
the Megarensians one hundred pieces of gold towards 
the building of their towers, and also one hundred 
and fifty more, with two thousand two hundred feet of 
marble toward re-edifying the bath 5 deeming nothing 
more honourable than to do good to the Greeks, and 
to restore their cities.” This person is not quite unno- 
tieed in history. He was one of the generals employ- 
ed by the emperor Anastasius on a rebellion in Isanria. 
He surprised the eapital Claudiopolis, and sustained a 
siege with great bravery, A.D. 494. 
_ Megara retains its original name. Tt has been mueh 
infested by corsairs 3 and in 1676 the inhabitants were 
aecustomed, on seeing a koat approach in the day time 
or hearing their dogs bark at night, immediately to se- 
erete their efleets ‘and ron awry. The vaiwode or 
Perkish governor, who resided in’ a forsaken tower 
pray «a Mie ng oa off. It is no won- 
der, , iseea has been long abandoned. 
The place was burned by the Venetians in 168%, 

MEGARA, in Ancient Geography, formerly ealled 
Flybla, a town towards the east coast of Sieily 5 extinet 
in Strabo’s time, theugh ‘the name Hybla remained on 
aceount of the excellence of its honey. It was a colo- 


ny of Megareans from Greece. Risus Megaricus de- 
notes a horse laugh. ‘ 

MEGARIS, in Anetent Geography, the country of 
the Megareans, is deseribed as arough region, like At- 
tica ; the mountain ealled Oneran or the “A sie 
Afacriplay? or “ the long Mountain,” e 
st towards Beoeotia and 
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Mount Citheeron. It belonged 
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to Ionia or Attica, until it was taken by the Pclopon- 
nesians in the reign of Codrus, when a colony of Do- 
rians settled init. This territory had Attiea to the 
east, Boeotia to the north and west, and the isthmus of 
Corinth to the south. 

MEGARIS, a small island in the Tusean sea, joined 
to Naples by a bridge, now ealled Castello dell’ Ovo, 

MEGASTHENES, a Greek historian in the age 
of Seleueus Nicanor, about 300 years before Christ. 
He wrote about the oriental nations, and particularly 
the Indians. His history is often quoted by the an- 
eients. What now passes as lis composition is spa- 
rious. 

MEGIDDO, in Ancient Geography, a town of Ga- 
lilee, reerted (Joshua xvii. 11.) among thie cities of Ma- 
nasseh, in the tribe of Issachar or Asser, on the west side 
of Jordan; famous for the defeat of Ahaziah and Josiah, 
who perished there (2 Kings xxin. 29.) : near it was 
an open plain, fit for drawing up an army in battle ar- 
ray. It was situated to the north, contrary to its po- 
sition in the common maps. The Canaanites, bemg 
tributary to the Israelites, dwelt in it, Joshua xvil—— 
It'was rebuilt by Solomon, 1 Kings ix. | 

MEIBOMIUS, the name of several learned ‘Ger- 
mans.—Join Henry Meibomius was professor of physic 
at Helmstadt, where he was born, and at Lubee; he 
wrote the Life of Meecenas, published at Leyden in gto, 
1653, with several other learned works. flenry, his 
son, was born at Lubee in 16383; beeame professor ef 
physic at Helmstadt ; and, besides works in his own 
profession, published Seriptores rerum Germanicarum, 
3 vols. folio, 1688 5 a very useful collection, first be- 
gun by his father.-Marcus Merbomius, of the same fa- 
mily, published a eolleetion of seven Greek authors who 
had written upon ancient musie, with a Latin version 
by himself, dedicated to Queen Christina of Sweden, 
who invited him to her court. But she engaging him 
one day to sing an air of ancient music, while somebody 
was ordered to dance to it, the immoderate mirth 
which this oecasioned in the spectators so disgusted him, 
that he immediately left the court of Sweden. Tis edi- 
tion of the Greek mythologists, and notes upon Dioge- 
nes Laertius in Menage’s edition, show him to have 
been a man of learning; but he suffered no little rail- 
lery for his attempt to eorreet the Hebrew text of the 
Bible, by a kind of metre he faneied he ‘had found out 
in those aneient writings. 

MEISSEN, a considerable town of Germany, in the 
elcetorate of Saxony, and in the mareravate of Misnia, 
witha eastle It formerly belonged to the bishop, but 
is now seeularized, and the inhabitants are Lutherans. 
In this plaee is a famons manufaetory of porcelain. 
I. Long. 13. 27. N. Lat. 51. 10. 

MEL, Toney, in the Materia Medica. 
NEY. 

MELA, Pomrontvs, an ancient Latin writer, was 
born in the province of Betica in Spain, and flourish- 
ed in the reign of the emperor Claudius. His three 
books of Cosmography, or De situ orbis, are written in 
a concise, perspicuous, and elegant manner ; and have 
been thougit worthy of the attention and labours of 
the ablest crities. Jsaac Vossius gave an edition of 
them in 1658, ato, with very large and eopious notes. 
To this edition is added, Julit Honorit oratoris excerp- 
tum cosmogruphiee, first published from the ee 
anc 
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and Ethie? cosmographia. Gronovius afterwards pub- method ranking under the goth order, Personate. See Melam- 
lished another edition with illustrations by medals. In Borany Index. pyrum 
py- his last cdition are added five hooks, /2e Geographia, MELANCHOLY, a kind of delirium attended “| 
« _ written by some later author ; by Jornandes, as Fabri- with gloomy thoughts, heaviness, and sorrow. See ~ ans 
cius conjectures. | Mepicine, N° 327. Geaeens 
MEL/ZENE, or Buacx Fiux, in Medicine. See MELANCTHON, Puizip, born at Bretten in 
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Mepicine, N° 409. 


MELALEUCA, a genus of plants belonging to the 
pol: delphia class. See Botany Index. 

MELAMPODIUM, a name given to black hclle- 
bore. See HetieBorus, Botany Jndex. 

MELAMPODIUM, a genus of plants belonging to the 
syngenesia class; and in the natural method ranking 
under the 49th order, Composrte. See Botany Jndex. 

MELAMPUS, in fabulous history, a celebrated 
soothsayer and physician of Argos, son of Amythaon 
and Idomenea or Dorippe. He lived at Pylos in Pelo- 
pounesus. His scrvants once killed two large serpents 
who had made their nests at the bottom of a large oak 5 
and Mclampus paid so much regard to their remains, 
that he’raised a burning pilc and burned them upon it. 
He also took particular care of their young oncs, and 
fed them with milk. Some time after tlis, the young 
serpents crept to Melampus as he slept on the grass near 
the oak ; and, as if sensible of the favours of their be- 
nefactor, they wantonly played around him, and softly 
licked his ears. This awoke Mclampus, who was 
astonished at the sudden change which his senses had 
undergone. Ee found himself acquainted with the 
chirping of the birds, and with all their rude notes, as 
they flew around Imm. He took advantage of this 
supernatural gift, and soen madc himsclf perfect in the 
knowledge of futnrity, and Apollo also instructed him 
in the art of medicine. He had soon after the hap- 
piness of curing the daughters of Proetus, by giving 
them licllebore, which from that eircumstanee has been 
ealled aclampodium ; and, as a reward for his trouble, 
he married the eldest of these princesses. The tyranny 
of his uncle Nelcus, king of Pylos, obhged lim to 
leave his native eonntry; and Preetus, to show himself 
more sensible of his services, gave him part of his king- 
dom. About this tinie the personal charms-of Pero, 
the daughter of Nelcus, had gained many admirers ; 
but the father promised his danghter only to him who 
brought into his hands the oxen of Iphiclus. ‘This eon- 
dition displeased many; but Bias, who was also one of 
her admirers, engaged his brother Mclampus to steal 
the oxcn and deliver them to him. Melampus was 
caught in the attempt, and imprisoned; and nothing 
but his services as a soothsayer and physician to [phelus 
would have saved him from death. All this pleaded 
in the favour of Melampus; but when he had taught 
the childless Tphiclus how to become a father, he not 
only obtained his liberty,but also the oxen; and with 
them he compelled Neleus to give Pero in marriage to 
Bias. A scvere distemper, which had rendered the 
women of Argos insane, was totally removed by Me- 
lampus ; and Anaxagoras, who then sat on the throne, 
rewarded his merit by giving him part of his kingdom, 
where he cstablished himself, and where his posterity 
reigned during six suecessive generations. He received 
Civine honours after death, and temples were raised to 
lis memory. 

MELAMPY RUM, Cow-wueat, a genus of plants 


Lelonging to the didynamia elass; and in the natural 


the Palatinate in 1495, was one of the wisest and most 
able men of his age among the reformers, though of a 
mild temper, and disposed to accommodate rather than 
toinflame disputes. In lis youth he made an admirable 
progress im learning, and was made Greek professor at 
Wittenberg in 1509. Here his lectures upon Homer 
and the Greek text of St Paul’s Epistle to Titus, dreav 
to him a great number of auditors, and entirely eflaced 
the contempt to which his low stature and mean ap- 
pearance had exposed him. Melanethon reduced the 
scienecs to systems; and acquired such reputation, that 
he had sometimes 2500 auditors. He scon entered in- 
to an intimate friendship with Luther, who taught di- 
vinity in the same umiversity; and in 1519 they went 
tagether to Leipsie, to dispute with Ecems. The fol- 
lowing years he was continually engaged in various 
employments ; he composed several books ; lic taught 
divinity 3 took sevcral journeys, in order to found col- 
leges and visit ehurches ; and au 1530 drcw up a cou- 
fession of faith, whieh goes by the name of the Com/fes- 
ston of Augsburg, because it was presented to the cmpe- 
ror at the diet held in that city. All Europe was con- 
vinced that he was not, like Luther, baekward to ac- 
commodate the differenecs between the various sects of 
Christians. He hated religious disputes, and was drawn 
into them only through the necessity of the part he was 
ealled to act in the world; and therefore would have 
sacrificed many things to have produced an nnion among 
the Protestants. For this reason, Franeis 1. the French 
king, wrote to desire him to come and eonfer with the 
doctors of the Serbonne, in order to agree with them 
about putting an end to all eontroversics; but though 

Luther endeavoured to persuade the elector of Saxon 
to eonsent to that journey, and though Melanethen 
himself desired it, that prince, whether he distrusted 
Melancthon’s moderation, or was afraid of quarreling 
with the emperor Charles V. would never grant his 
permission. The king of England also m vain de- 
sired to sec him. Melancthon, in 1529, assisted at 
the conferences of Spires. In 1541, he was at the fa- 
mons eonferenees at Ratishon. In 1543, he went to 
xeet the archbishop of Cologne to assist him in introdu- 
cing the reformation into his diocese ; but that projeet 
came to nothing: and in 1548, he assisted at seven 
conferences on the subject of the interim of Charles V. 
and wrote a censure on that interim, and all the writ- 
ings presented at these conferences. He was extremely 
afleeted at the dissensions raised by Flaccus Illyneus. 
His last confcrenee with those of the Roman eommu- 
nion was at Worms, in1s57- He died at Wittenberg 
in 1560, and was interred near Luther. Some days 
before he died, he wrote upon a picce of paper the rea- 
sons which made tim Jook upon death as a happiness ; 
that the chief of them was, that it “delivered lim from 
theological persecutions.” Nature had grven Melane- 
thon a peaceable temper, which was but ill suited to the 
time he was to live in. His moderation served only to 
be his cross. He was like a lamb in the midst of 
wolves. Nobody liked his mildness; it locked as if he 
, was 
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Melanc- was lukewarm; and even Luther himself was sometimes us nothing either of his father, or of his mother, or of Melehig: 
Call §t 


thon angry at it. his genealogy, or of his lirth, or of his death, And deo 
ll. Melancthon was a man in whom many good as well in this sense he was a figure of Jesus Christ, as St Paul —— 
a as great qualities were wonderfully united. He had affirms, who is a priest forever, according to the order 


great parts, great learning, great sweetiicss of temper, 
moderation, contentedness, and the like, which would 
have made him very happy in any other times but 
those in which he lived. He never affected dignities, 
er honours, or riches, but was rather negligent of all 
these things 3 too much so in the opinion of some, con- 
sidering he had a family; and his son-in-law Sabinus, 
who was of a more ambitious temper, was actually at 
variance with him upon this very account. Learning 
was infinitely obliged to him on many accounts: on 
none more than this, that, as already observed, he re- 
duced almost all the sciences which had been taught be- 
fore in a vague irregular manner into systems. Con- 
sidering the distractions of his life, and the infinity of 
disputes and tumults in which he was engaged, it is 
astonishing how he could find leisure to wrte so many 
books. Their number is prodigious, msomuch that it 
was thought necessary to publish a chronological cata- 
logue of them in the year 1582. Hus works indeed are 
not correct, and he himself owned it: but as he found 
them useful, he chose rather to print a great number, 
than to finish only a few: ‘ which however (as Bayle 
says), was postponing his own glory to the advantage 
of others.” His constitution was very weak, and re- 
quired great tenderness and management 5 which made 
Luther, as hot and zealous as he was, blame him for la- 
bouring too earnestly in the vineyard. 

MELANIPPIDES, in fabulous history, a Greek 
poet about 520 years before Christ. His grandson of 
the same name, flourished about 60 years after at the 
court of Perdiccas the Second, of Macedonia. Some 
fragments of their poetry are still extant. 

MELANTERTDA, an old term in Natural History, 
which seems to have been applied to copper pyrites. 

The Greeks used it externally as a gentle escharotic 
and a styptic, as an ingredient in their omtments for 
old ulcers, and also to sprinkle in the form of powder 
on fresh wounds, in order to stop the hemorrhage. 

MELASSES. See Mo.asseEs. 

MELASTOMA, the American GoosEBERRY- 
TREE, a genus of plants belonging to the decandria 
class; and in the natural method ranking under the 
17th order, Calycanthema. See Botany Index. 

MELCHA, a small village of Barbary, situated 
about 30 miles from the city of Tunis, built on the ruins 
of Carthage, some of which are still visible. 

MELCHITES, in church history, the name given 
to the Syriac, Egyptian, and other Christians of the 
Levant. The Melchites, excepting some few points 
of little or no importance, which relate only to ceremo- 
nies and ecclesiastical discipline, are in every respect 
professed Greeks; but they are governed by a_ parti- 
eular patriarch, who resides at Damas, and assumes the 
title of patriarch of Antioch. They celebrate mass in 
the Arabian language. The rehgious among the Mel- 
chites follow the rule of St Basil, the common rule of 
all the Greek monks. ‘They have four fine convents 
distant about a day’s journey from Damas, and never 
go out of the cloister. 

‘ MELCHISEDEC, or MeEtcuizepEK, king of 
‘Dalem, and priest of the Most High. The scripture tells 
Bf 


of Melehisedec, and not according to the order of 
Aaron, whose original, life, and death, are known. 
When Abraham returned from pursuing the four eon- 
federate kings, who had defeated the kings of Sodom 
and Gomorrah, and had taken away Lot, Abraham’s 
nephew, along with them (Gen. xiv. 17, 18, 19, &e.), 
Melchisedec came to meet Abraham as far as the val- 
ley of Shaveh, who was afterwards named the King’s 
valley, presented him with the refreshment of bread 
and wine (or he offered bread and wine in sacrifice to 
the Lord, for he was a priest of the most high God), 
and blessed him. Abraham being desirous to aeknow- 
ledge in him the quality of priest of the Lord, offered 
him the tythes of all he had taken from the enemy. 
After this time, there is no mention made of the person 
of Melchisedec: only the Psalmist (cx. 4.) speaking of 
the Messiah, says, ‘‘ Thou art a priest for ever after 
the order of Melchisedce.”? St Paul, in Ins epistle to 
the Hebrews, unfolds the mystery which is concealed 
in what is said of Melchisedec in the Old Testament. 
See Heb. v.6—10. An infinite number of difficulties 
and scruples have been started on the subject of Mel- 
chisedec.—St Jerome thought that Salem, of which 
Melchisedec was king, was not Jerusalem, but the city 
of Salem near Scythopohs, where they still pretended 
to show the ruins of the palace of this prince. The 
greatness and extent of these ruins are a sufficient proof 
of the magnificence of this ancient building. He thinks 
it was at this city of Salem or Shalem, that Jacob ar- 
rived after his passage over Jordan, at lus return from 
Mesopotamia (Gen. xxx. 18.). Some belicve that 
Salem, where Melchisedec reigned, is the same as Sa- 
lim spoken of in the gospel of St John, chap. 11. 23. 
From the time of Emphanes, there were names in- 
vented for the father and mother of Melchisedec. To 
his father was given the name of Heraclas or Hera- 
cles, and to his mother that of Ashtaroth or Astaria, 
It is generally agreed on by the learned, that when 
the apostle says, he was ‘ without father and without 
mother,” no more is meant, than that he is imtrodu- 
ced into the history of Abraham without acquainting 
us who he was, or whence he came, where he lived or 
when he died. Nevertheless, some have taken St 
Paul’s words literally, and contended that he was not 
of human but divine nature. Ongen and Didymus 
took him to be an angel; and the author of the Ques- 
tions upon the Old and New Testaments pretends, that 
he was the Holy Ghost, who appeared to Abraham m 
a human form. ‘The Arabic Catena upon the mnth 
chapter of Genesis, makes Melchisedee to be descend- 
ed from Shem by his father, and from Japheth by his 
mother. Heraclas or Heraclim his father, was, they 
say, son or grandsun of Phaleg, and son of Heber; and 
his mother, named Salathiel, was daughter of Gomer 
son of Japheth. Cedrenus and others derive Melchi- 
sedec from an Egyptian stock. ‘They say Ins father 
was called Sidon or Sida, and was the founder of the 
city of Sidon, the capital of Phoenicia. Suidas says 
he was of the cursed race of Canaan ; for which rea- 
son the scripture does not mention his genealogy. ‘The 
Jews and Samaritans believed Melchisedee to be the 

same 
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the king sacrificed his eldest son, and a great many Melchise- 


followed by a great number of modern writers. M. other children, to his gods. Melchisedec returning, dee, 
»—— Juneu has undertaken to prove that he is the same as and conceiving great horror at this butchery, retired Slcleomb- 
regis. 


Cham or Ham. It would be endless to set down all 
the opmions upon this matter: thercfore we shall only 
add, that Peter Cunzeus and Peter du Moulin have as- 
serted, that Melchisedec who appcared to Abraham was 
the Son of God, and that the patriarch worshipped him 
and acknowledged him for the Messiah. 

About the beginning of the third century arose 
the heresy of the Melchisedecians, who affirmed that 
Melchisedec was not a man, but a heavenly power, 
superior to Jesus Christ: for Melchisedec, they said, 
was the intercessor and mediator of the angels, but Je- 
sus Christ was so only for men, and his priesthood on- 
ly a copy of that of Melchisedec, who was the Hely 
Ghost. 

We shall only beg leave to add here one opinion 
more concerning Melchisedec, which is that of the 
learned Heidegger, who, as the author of the Hist. 
Patriar. thinks, has taken the right method of ex- 
plaining the accounts of Moses and the apostle Paul 
relating to this extraordinary person. He supposes a 
twofold Melchisedec ; the one historical, whereof Moses 
gives an account in the 14th chapter of Genesis, as that 
he was king as well as high priest of Jerusalem; the 
other allegorical, whom St Paul describes, and this alle- 
gorical person is Jesus Christ. 

As the history of this prince and priest is so little 
known, it is no wonder, as Selden observes, that many 
fabulous acconnts have been invented of him; of which 
the following may suffice’ as a specimen. Eutychus 
patriarch of Alexandria relates, that the body of 
Adam having been embalmed according to his order, 
was depositcd in a cave under a mountain of the chil- 
dren of Seth; but that Adam before his dcath had 
commanded that they should take away his remains 
from that place, and transport them to the middle of 
the earth : that Noah, to follow the orders of his an- 
cestors, had prescrved the bodies of Adam and all the 
patriarchs with him in the ark: that finding himself 
near his death, he ordercd his son Shem to take the 
body of Adam, to furnish himself with bread and wine 
for his journey, to take with him Melchisedec the son 
of Phaleg, and to go to the place in which an angel 
would show them where to bury the first man: that 
Noah added this order, ‘* Command Melchisedcce to 
hx his residence in that place, and to live unmarried 
all his lifetime, because God has chosen him to do ser- 
viee in his presence ; command him, that he build no 
temple, nor shed the blood of birds, nor four-footcd 
beasts, or any other animal; and that he offer no 
other oblations to God but bread and wine.’? This is 
the reason, according to this author, why Melchisedec, 
when he met Abraham, brought forth only bread and 
Wine. 

A Greek author, under the name of Athanasius, 
relates, that Melchisedec was the son of an idolatrous 
King called Melehi and of a qucen called Salem.— 
Melchi, having resolved to offer a sacrifice to the gods, 
sent his son Melchisedec to fetch him seven calves. In 
the way the young prince was enlightened by God, 
and immediately returned to his father, to demonstrate 
to him the vanity of his idols. Melchi, in wrath, sent 
him back to fetch the victims. While he was absent, 


state of both. 


to Mount Tabor, where he lived seven years, without 
clothes, and fed only on wild fruits. At the end of 
seven years, God appeared to Abraham, bid him go 
up to Mount ‘Tabor, where he should find Melchisedec. 
He ordered him to clothe him, and to ask his blessing ; 
which Abraham having done, Melchisedcc anointed 
him with oil, and they came down together from the 
mountain. 

MELCOMB-neEcis, a town of Dorsetshire, in Eng- 
land, 130 miles from London, is situated at the mouth 
of the river Wey, by which it is parted from Wey- 
mouth. It appears from the name to have been an- 
ciently the king’s demesne, and from the records to 
have paid quit-rent to the crown all along after King 
Fidward I. till it was bought off by the inhabitants 
before they were united to Weymouth. It lies on the 
north side of the haven, on a peninsula surrounded by 
the sea on all sides except on the north. The streets 
are broad and well paved, and many of the houscs 
large and high. It sent membcrs to parliament in the 
reign of King Edward I. before Weymouth had that 
privilege. It was by parliament appointed a staple in 
the reign of Edward Ift. In the next reign the 
French burnt it; and it was thereby rendered so de- 
solate, that the remaining inhabitants prayed and ob- 
tained a discharge from customs. On account of its 
quarrcls with Weymouth, in the reign of Henry VJ, 
its privileges as a port were removed to Pool: but in 
that of Queen Elizabeth they were restored to it by act 
of parliament, which was confirmed in the next reign, 
on condition that Melcomb and Weymouth should 
make but one corporation, and enjoy their privileges 
in common; and to this was owing the flourishing 
In the two reigns last mentioned, a 
wooden bridge with seventeen arches was built from 
hence to Weymouth; to which, as well as its church, 
the chief contributors were certain citizens of Lon- 
don; and upon its decay it was rebuilt in 1770. Here 
is a good market place and tewn-hall, to which the 


members of the corporation of Weymouth come to 


attend public business, as the inhabitants do to its 
church for public worship. For several years past the 
sea has retired from it on the east, the priory former- 
ly being bounded by the sea; but there is now a street 
beyond it, from which it is several paces to the Ingh 
water mark. The priory was situated in the east part 
of the town, in Maiden street, whose site occupied 
about an acre, now covered with tenements. On the 
south side are the remains of the chapel, now convert- 
ed into 2 malt house. Near it are the remains of an 
ancient building, formerly a nunnery. Here are three 
meeting houses, and a workhouse for the poor. The 
ehurch, which is in the middle of the town, has a 
wooden turret for a bell, and had been an old chapel. 
Tt was rebuilt in 1605, and made parochial, and is a 
handsome fabric, with a beautiful altarpiece painted 
and given by Sir James Thornhill. The port, which 
generally gocs by the name of Weymouth, is said to 
be the best frequented in the county, and 1s defended 
by Sandford and Portland castles. The markets for 
both towns are Tuesdays and Fridays, but there are no 


In 1811 Meclcomb contained 2985 mhabitants, 


fairs. : 
Weymouth 


Alelcomb- 
regis 


Meleager. 


of voters is near 700. 
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Weymouth 1749. They are now one corporation 
) ie ee 

and borough, consisting of a mayor, reeorder, two 

bailifis, an uncertain number of aldermen, and twenty- 

four eapital burgesses. Whoever has been a mayer 

is ever after an alderman. ‘They send four burgesses 


to Parliament, who are elected by such as have free-. 


holds, whether they are inhabitants or not 5 the nnm- 
Every elector, as in London, 
has the privilege of voting for four persons, who, 
when ehosen, are returned, in two distinct indentures, 
as tke burgesses of Weymouth and the burgesses of 
Melcomb- regis. 

MELD 4, in Ancient Geography, a town of Gallia 
Celtica, (called Meldorum Civitas m the Notitia), on 
the Matrona. Now JAleaux, a eity of Champagne, on 
the Marne, in France. : 

MELEAGER, in fabulons history, a eelebrated he- 
ro, son of Oeneus king of Calydonia, by Althea, daugh- 
ter of Thestius. The Parez were present at the mo- 
ment of his birth, and predicted his future greatness. 
Clotho said that he would be brave and courageous ; 
Lachesis foretold his uncommon strength and valour ; 
and Atropos said that he should live as long as that fire- 
brand, whieh was on the fire, remained entire and un- 
eonsumed. Althea no sooner heard this, than she 
snatched the stick from the fire, and kept it with the 
most jealous care, as the life of her son totally depend- 
ed upen its preservation. The fame of Meleager in- 
creased with his years: he signalized himself in the 
Argonantic expedition, and afterwards delivered his 
country from the neighbouring inhabitants, who made 
war against his father at the instigation of Diana, 
whose altars Oeneus had neglected. But Diana pu- 
nished the negligenec of Oeneus by a greater calamity. 
She sent a huge wild boar, which laid waste all the 
country, and seemed invincible on account of its: im- 
mense size. It became soon a public eoncern: all 
the neighbouring princes assembled to destroy this 
terrible animal: and nothing is more famous in my- 
thological history, than the hunting of the Calydoniau 
boar. The princes and chiefs that assembled, and 
which are mentioned by mythologists, were Melcager 
son of Oeneus, das and Luyneeus sons of Apharcus, 
Dryas son of Mars, Castor and Pollux sons of Jupi- 
ter and Leda, Pirithous son of Ixion, Theseus son of 
/Egeus, Aneeus and Cepheus sons of Lyeurgus, Ad- 
metus son of Phercs, Jason of A%son, Pcleus . and 
Telamon sons of /Eacus, Iphicles son of Amphitryon, 
Enrytrion son of Actor, Atalanta danghter of Schce- 
neus, Lolas the friend of Hercules, the sons of Thes- 
tins, Amphiaraus son of Oileus, Protheus, Cometes, 
the brethers of Althea Hippethous son of Cercyon, 
4ucueippus, Adrastus, Ceneus, Phileus, Eechion, Lelex, 


Phoenix son of Amyntor, Panopeus, Hyleus, Hippa-— 


sus, Nestor, Mencetius the father ef Patroclus, Am- 
phieides, Laértes the father of Ulysses, and the four 
sons of Hippocoon. ‘This troop of armed men attack- 
ed the boar, and it was at last killed by Meleager.— 
The conqueror gave the skin and the head to Atalanta, 
who had first wounded the animal. This irvitated the 
rest, and particularly ‘Toxeus and Plexippus the bro- 
thers of Althzea, and they endeavoured to rob Ata- 
lanta of the honourable present. Meleager defended 
her, and killed his uncles in the attempt. Meantime 
‘the news of this celebrated conquest had already reach- 
a 


[ 496 i 


ed Calyden, and Althea went to the temple of the Md , 
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gods to return thanks for the victory whieh her son 


had gained: But being informed that her brothers Melic« 


had been killed by Meleager, she in a moment of re- 
sentment threw into the fire the fatal stick on which 
her son’s life depended, and Meleager died as soon ‘as 
it was consumed. Homer does not mention the fire- 
brand; whenee sonie have imagined that this fable is 
posterior to that poet’s age. But he says, that the 
death of Toxens and Plexippus so irritated Althea, 
that she uttered the most horrible eurses and impreca- 
tions upon her son’s head. 

Merxeacer, a Greck poet, the son of Eucrates, 
was born at Scleucia in Syria, and flourished under 
the reign of Seleueus VI. the last king of Syria. He 
was edueated at Tyre; and died in the island of Coos, 
aneiently ealled Merope. He there composed the 
Greck cpigrams ealled by us the Anthologia. The dis- 
position of the epigrams in this collection was often 
ehanged afterwards, and many additions have been made 
tothem. The monk Planudes put them into the order 
they are in at present, in the 1380. 

MELEAGRIS, the Turkey; a genns of birds 
belonging to the order of galline. See ORNITHOLOGY 
Index. 

MELES, the BADGER. 
Index. 1 
MELEs, in Ancient Geography, a fme river run 
by the walls of Sinyrna in Ionia, with a eave at its head, 
where Homer is said to have written his poems. And — 
from it Homer takes his original name Alelesigenes, 
given him by his mother Critheis, as being born on its 

banks. (ILerodetus). 

MELETIANS, in ecclesiastical history, the name 
of a eonsiderable party who adhered to the eause of 
Meletius bishop of Lycopolis, in Upper Egypt, after 
he was deposed, about the year 306, by Peter bishop 
of Alexandria, under the charge of his having saeri 
ficed to the .gods, and having been guilty of other 
heinous crimes; thongh Epiphanius makes his only 
failing to have been an excessive severity against the 
lapsed. ‘This dispute, which was at first a. personal 
differenee between Meletius and Peter, beeame a reli- 
gious controversy ; and the Meletian party subsisted 
in the fifth century, but was condemned by the hrst 
council of Niee. 

MELILA, Azaperacn, or the Bead Tree, a genus 
of plants, belonging to the dceandria class ; and in the 
natural method ranking under the 23d order, 77v7hilata. 
See Botany Index. 

MELIANTILUS, Honry-FLowER, a genus of 
plants belonging to the didynamia class ; and in the na- 
tural method ranking under the 24th order, Corydules. 
See Botany fndex. 

MELIBOEA, in Ancient Geography, an island of 
Syria, at the movth of the Orontes; which before it 
falls into the sea, forms a spreading lake round it. This 
island was famons for its purple dye. ‘Thought to be a 
eolony of Thessalians; and hence Lucretius’s epithet, 
Thessaiicus. 

MELICA, Rorrecrass, a genns of the digynia or 
der, belonging. to the triandria class of plants; andin 
the natural method ranking under the qth order, Grd- 
mina. See Botany Index. | 

MELICERES, in Surgery, a kind of encysted tu- 


mow, 


See Ursus, MAMMALIA 
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ence of honcy. See T'umour, Surcery Index. 

MELICERTA, Mexicrrres, or Melcertus, in fa- 
bulons history, a son of Athamas and Ino. He was 
saved by his mother from the fury of his father, who 
prepared to dash lim against a wall as he had done his 
brother Learchus. The mother was so terrificd that she 
threw herself into the sea with Meliccrta in her arms. 
Neptune had compassion on the misfortunes of Ino and 
her son. He changed them both into sea deities. 
Jno was called Leucothoe or Alatuta ; and Melicerta was 
knotwn among the Greeks by the name of Palemon, 
and among the Latins by that of Portumnus. Some 
suppose that the Isthmian games were instituted in ho- 
nour of Meclicerta. 

~MELILLA, an ancient town of Africa, in the kinp- 

dom of Fez, and in the province of Garet. It was ta- 
ken by the Spaniards in 1469, but returned back to 
the Moors. W. Lone. 2. 9. N. Lat. 35. 20. 

MELILOT. See TrrroLtium, BoTany and Acri- 
CULTURE Index. 

MELINDA, a leingdom on the east coast of Africa, 
aituated, according to some, between the third and 
fourth degree of south latitude; though there is great 
disagreement among geographers as to its extent. It 
is allowed by all, however, that the coasts are very 
dangerous ; being full of rocks and shelvcs, and the 
Sea at some seasons very liable totempests. The king- 
dom of Melinda is for the most part rich and fertile ; 
producing almost all the necessaries of life except wheat 
and rice, both which are brought thither from Cam- 
baya and other parts; and those who cannot purchase 
them make use of potatoes in their stead, which are 
here fine, large, and in great plenty. Thiey likewise 
abound with great variety of fruit trees, roots, plants, 
and other esculents, and with mclons of exqnisite taste. 
They have also great plenty of venison, game, oxen, 
sheep, hens, geese, and other poultry, &c. and one breed 
of sheep whose tails weigh between 30 and 40 pounds. 
The capital city is also called Melinda. 

MELINUM, in Natural History, the name of an 
earth famous in the earliest ages of painting, being 
the only white of the great painters of antiquity ; and, 
according to Pliny’s account, one of the three colours 
with which alone they performed all their works. From 
the description given of this earth it seems to be alu- 
minous, tolerably pure, and in a state of minute di- 
vision. 

MELISSA, in fabulous history, a daughter of Me- 
lissus king of Crete, who with her sister Amalthzea fed 
Jupiter with the milk of goats. She first found out the 
means of collecting honey; whence it has been fabled 
that she was changed into a bee, as her name is the 
Greek word for that insect. 

Meruissa, Baum, a genus of plants, belonging to the 
didynamia class; and in the natural method ranking 
under the 42d order Verticillate. Sec Botany Indes. 

MELISSUS of Samos, a Greek plnlosopher, ‘was 
the son of Rhagines and the disciple of Parinenides 5 
and lived about ago B. ©. He pretended that the 
mMiverse is infinite, immoveable, and without a vacuum. 
Themistocles was among his pupils. 

MELITE, in Ancient Geography, an island refer- 
red to Africa by Scylax and Ptolemy; but nearer 5i- 
«ily, and allotted to it by the Remans: commended 
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for its commodious harbours; for a city well built, 
with artificers of every kind, especially weavers of fine 
linen ; all owing to the Phoenicians, the first colonists. 
Now Malta ; remarkable for St Paul’s shipwreck. See 
Matra. 

Mezire, Mechta, or Meltina Tnsula; an island on 
the coast of IIlyricum in the Adriatic. The Catal: 
Melitei (Pliny) were famous. Now Melede, the name 
of the island Samos. See Samos. 

Mertire, in Ancient Geography, a town of Ionia, 
struck out of the number of Jomian towns on account of 
the arrogance of the people, and Smyrna admitted in 
licu of it. The situation is not specified. 

MELITENSIS rerra, the Earth of Malta: an 
earth of which there are two very different kinds ; the 
one of which is a bole, the other a marl. The latter 
is that known by medical authors under this name; 
the former is the Malta earth now in use; but both 
being brought from the same place, are confusedly cal- 
Icd by the same name. The Maltese marl, which is 
the terra Melitensis of medical authors, is a loose, 
crumbly, and hght earth, of an unequal and irrcgular 
texture ; and, when exposed to the weather, soon falls 
into fine soft powder: but when preserved and dried, 
it becomes a loose, light mass, of a dirty white colour, 
with a grayish cast: it is rough to the touch, adkeres 
firmly to the tongue, is very easily crumbled to pow- 
der between the fingers, and stains the hands. Thrown 
into the water, it swells, and afterwards moulders a- 
way into a fine powder. It ferments very violently 
with acids. Both kinds are found in great abundance 
in the island of Malta, and the latter has been much 
esteemed as a remedy against the bites of venomous 
animals. The other has supplied its place in the Ger- 
man shops; and is used there as a cordial, sudorific, 
and astringent. 

MELITO (canonized), bishop of Sardis in Lydia, 
in the second century ; remarkable for the apology he 
presented to the emperor Aurelius, in favour of the 
Christians; on which Eusebius and the other ancient 
ecclesiastical writers bestow great praises: but that apo- 
lory and all Mehto’s other works are lost. 

MELLITUS, a Greck orator and poct, the accuser 
of Socrates. The Athenians, after the death of So- 
crates, discovering the iniquity of the sentence they 
had passed against that great philosopher, put Mclitus 
to death, goo B. C. 

MELLER, a lake of Sweden, 80 miles long, and 
30 broad ; on which stands the city of Stockholm. _ 

MELLI, with the country of the Mundingoes, in 
Africa. The country formerly called Afe//7, now chief- 
ly inhabited by the Mundingoes, who still retain pretty 
much of the character ascribed to the people of Melh, 
lies to the south of the river Gambia; on the west it 
borders on the kingdom of Kabo; on the south it has 
Melli, properly so called, and the mountais that part 
it from Guinea; and on the east it extends to the king- 
dom of Gago. Whth a great part of this country we 
are little acquainted, as is the case with regard to 
most of the inland territories of Africa; but towards 
the sea coast this country is a httle better known. 

The first place of note we meet with 18 Kachao, 2, 
Portuguese colony, situated on the river of St Do- 
mingo, which falls into the sea about 26 leagues below 
this town.—-About 26 leagues above Kachao, oa the 
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same side of the river, is another trading town called 
Farini, where, in the months of October and November, 
there is some trade in wax and ivory.—Bot is a village 
near the mouth of the river Gesves, where most of the tra- 
ders buy rice ; which is in great plenty there, and very 
good.—Gesves is a village on a river of the same name, 
on which the Portuguese have a factory. At Gesves 
one may trade yearly for 250 slaves, 80 or 100 quin- 
tals of wax, and as many of ivory. Near the mouth 
of the: river of, Gesves is a village called Kur bal, 
where there is a considerable trade for salt; here are 
nlso some slaves and ivory. Rio Grande, or the Great 
River, runs about 10 or 12 leagues to the south of 
the river of Gesves. About 80 leagues from the mouth 
of it is anation of negroes, who are considerable traders 
in ivory, rice, millet, and some slaves. ‘They are called 
Analons. Over against the mouth of Rio Grande 1s 
a cluster of islands called Bissago Isles ; the most con- 
siderable of which is Cassagut, being about six leagues 
Jong and two broad ; its soil is very good, and produecs 
millet, rice, and all kinds of pulse, besides orange and 
palm trees, and many others. This island, with 
those of Carache, Canabac, and La Gallina, are the 
only ones where the Europeans may trade with some 
security. ‘They trade, howcver, sometimes at the other 
islands, but they must be extremely cautious ; and yet 
after all their prceautions, they will be robbed and 
murdered if they venture to go ashore. The river 
Nunho runs 16 leagues to the south of Rio Grande ; 
it is very considerable, and comes from a vast distance 
inland. Onc may buy here 300 quintals of ivory and 
100 slaves a-year. Riee grows here admirably well, 
and is very cheap. There are everywhere. sugar canes 
which grow naturally; and plants of indigo, which 
might turn to good account. ‘The trade is. carried on 
here from March till Augost. In the river of Sierra 
Leone, the late Royal African Company of England 
had, in the year 1728, two islands; the one, called 
‘Tasso, a large flat island, near.three leagues in circum- 
ference, on which the company’s slaves had a good 
plantation ; the rest of the island is covered with wood, 
among which are silk cotton frees of an unaccountable 
size. ‘Vhe other island is Bense, whereon stood a re- 
sular fort. It-.was formerly the residence of one of 
the English chiefs. 

MELLITE, or Honry-srone, a mineral sub- 
stance, composed of a peculiar acid and alumina. See 
MELLITE, MINERALOGY Index. 

MELMOTH, Witiiam, Esq. a learned member 
of Lincoln’s Inn, was bern in 1666. In conjunetion 
with MrPeere Williams, Mr Melmoth was the publisher 
of Vernon’s Reports, under an order of the court of 


chancery. He had once an intention of printing his. 


own Reports; and a short time before his death adver- 
tised them at the end of those of his coadjutor Peere 
Williams, as then aetually preparing for the press. 
They have, however, not yet made thei appearance. 
But the performance for which he justly deserves to he, 
held in perpetual remembrance is, “ The Great Im- 
portanec of a Religious Life ;?? concerning. which it 
may be mentioned to the. credit of the age, that not- 
withstanding many large editions had before becn cireu- 
lated, 42,000 copies of this useful treatise have been 
sold in the last 18 years. It is a somewhat singular 


circumstance, that the real author of this,most admirable | 
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treatise should never before have been publicly known 
(it having been commonly attributed to the first earl of 
Egmont, and particularly by Mr Walpole in his 
Catalogue); which is the more surprising, as the author 
is plainly pointed out in the following short character 
prefixed to the book itself: It may add weight, per- 
haps, to the reflections contained in the following pages, 
to inform the reader, that the author’s life was one 
uniform exemplar of those precepts whieh, with so 
generous a zeal, and such an elegant and affecting 
simplicity of style, he endeavours to recommend to 
general practice. He left others to contend for modes 
ot faith, and inflame themselves and the world with 
endlesscontroversy: it was the wiser purpose of his more 
ennobled aim, to act up to those clear rules of conduct 
which revelation hath graciously prescribed. He possess- 
ed by temper every moral virtue; by religion every 
Christian grace. He had a humanity that melted at 
every distress ; a charity which not only thought no evil, 
but suspected none. He exercised his profession witha 
skill and integrity whieh nothing could equal but the 
disinterested motive that., animated his labours, or the 
amiable modesty which accompanied all his virtues. He 
employed his industry, not to gratify his own desires; 
no man indulged himself less: not to aceumulate useless 
wealth ; no man more-disdained so unworthy a pursuit: 
it was for the deeent advaneement of his family, for the 
generous assistance of his friends, for the ready relief 
of the indigent. How often did he exert his distinguished 
abilities, yet refuse the reward of them, in defence of the 
widow, the fatherless, and him that had none to help 
him! Ina word, few have ever passed a more useful, 
not one a more blameless life; and his whole time was 
employed either in doing good, or in meditating it. He 
died on the 6th day. of April 1743, and lies buried under 
the cloister of Lincoln’s Inn Chapel. MEM. PAT. OPT. 
MER. FIL. Dic.” The son, by whom this eharacter 1s 
drawn, is William Mclmoth, Esq. the celebrated transla- 
tor of Pliny and of Cicero’s Letters; and author of those 
which pass under the name of Siz Thomas Fitzosborne. 

MELOCHIA, Jews Matiow, a genus of plants 
belonging to the monadelphia class ; and in the natural 
method ranking under the 37th order, Colwmmnifere. 
Sec Botany Izdex. 

MELODUNUM, in Ancient Geography, a town of 
the Cenones in. Gallia Celtica, above Lutetia; now 
Melun, in the Isle of France, on the Seine. 

MELODY, in music, a succession of sounds ranged 
in such a manner, aceording to the laws of rhythmus 
and modulation, that it may form a sentiment agreeable 
to the ear. Vocal melody is ealled sexgeng ; and that 
which is performed .upon instruments may be termed 
symphonic melody, . | 

The idea of rhythmus necessarily enters into that of 
melody. An air is not.an air but in proportion as the 
Jaws of measure and quantity are observed. The same 
suecession of sounds is susceptible of as many different 
characters, as many different kinds of melody, as the 
various ways by whieh its emphatic notes, and_ the 
quantities of those which intervene, may be diversified 5 
and the change in duration of the notes alone, may. 
disguise that very succession in such a manner that. it 
cannot be known. ‘Thus, melody in itself is nothing 5 
it is the rhythmus or measure which determines it, and 
there can be no air without time. If then we abstraet. 
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; jy. Measure from both, we cannot compare melody with composcrs have introduced in their operas the miser- Melody 
|— harmony ; for to the former it is essential, but not at able practice of accompanying one air with another, as t | 


all to the latter. well in singing which is the 1 a wh ; . Melas. 
° . ° 5 " 9 : native expression of a- 
Melody, according to the Manner 1n whieh it 1s I P emer poem 


considered, has a relation to two different principles. 
When regarded only as agreeable to the proportions of 
sound and the rules of modulation, it has its principle 
in harmony ; since it is a harmonical analysis, which 
exhibits the different gradations of the scale, the chords 
peculiar to each mode, and the laws of modulation, 
which are the sole clements that compose an air. Ac- 
cording to this principle, the whole power of melody 
is limited to that of pleasing the car by agreeable 
sounds, as the eye may be pleased with an agreeable 
assemblage of suitable colours. But when considered as 
an imitative art, by which we may aflect the mind 
with various images, excite diflereut emotions in the 
heart, inflame or soothe the passions 5 by which, in a 
word, we produce different cflects upon our moral fa- 
culties, which are not to be eflectuated by the influ- 
ericc of external sense alone, we must explore ancther 
principle for melody: for in our whole internal frame 
there appears to be no power upon which either har- 
mony alone, or its necessary results, can seize, to aflect 
us in such a manner. 

What then is the second principle! It is as much 
founded on nature as the first; but, in order to discover 
its foundation in nature, it will require a more accurate 
though simpler observation, and a more exquisite degree 
of sensibility in the observer. This principle 1s the 
same which varies the tone of the voiec, when we 
speak, according as we are interested in what we say, 
and according to the different emotions which we fecl 
in expressing it. It is the accent of languages which 
determines the melody of every nation ; it is the accent 
which determines us to employ the emphasis of speaking 
while we sing, and to speak with more or less energy 
according as the language which we use is more or 
less accented. That language whose accents are the 
most sensible, ought to produce a more passionate and 
more lively melody ; that which has little acceutuation, 
or none at all, can only produce a cold and langnid 
melody, without character and without cxpression. 
These are the true principles: in proportion as we de- 
part from them, when we speak of the power of music 
upon the human heart, we shall become unintelligible 
to ourselves and othcrs: our words will be without 
nieaning. | ie 

If music does not impress the soul with images but 
by melody, if from thence it obtains its whole power, 
it must follow, that all musical sounds which are not 
pleasing by themselves alone, however agreeable to 
harmony they may be, is not an imitative music ; and, 
being incapable, even with its most beautiful chords, 
either to present the images of things, or to excite the 
finer feelings, very soon cloys the ear, and leaves al- 
ways the heart in cold indifference. It follows like- 
Wise, that notwithstanding the parts which harmony 
has introduced, and which the present taste of music 
so wantonly abuses, wherever two different melodies 
are heard at the same time, they counteract each other, 
and destroy the effects of both, however beautiful 
each may be when performed alone: from whence it 
may be judged with what degrce of taste the French 


thos and sentiment, as in instrumental performances ; 
which is the same thing as if whimsical orators should 
take it in their heads to recite two orations at the same 
time, that the elegance of each might derive more 
force from the other. | 

So much for Rousseau. The translator, however, has 
reason to fear, that tlhe causes by which national me- 
lody is diversified and characterized, are more pro- 
found and permanent than the mere accentuation of 
language. ‘This indeed may have great influence in 
determining the nature of the rhythmus, and the place 
of emphatic notes; but very little in regulating the 
nature of the emphasis and expression themselves. If 
Rousseau’s principle be true in its full extent, he must 
of necessity acknowledge, that an air which was never 
sct or intended for words, however melodious, cannot 
be imitative; he must likewise confess, that what is 
imitative in one nation cannot be such in another: nor 
can it be denied, upon his hypothesis, that the recita- 
tive, which is formed upon the mode of speaking, is 
the most forcible of all melodies; which is absurd. 
His other observations are at once judicious and pro- 
found. Though it is impossible to exhibit the beauty 
and variety of harmony by playing the same melody 
at the same time upon different keys, admitting those 
keys to form among themselves a perfect chord, which 
will of consequence preserve all the subsequent notes in 
the same intervals; yet this perfect harmony would by 
no means be uniformly pleasing to the ear. We must 
therefore of necessity introduce less perfect chords to 
vary and increase the pleasure, and these chords in any 
complex system of music must of necessity produce 
dissonances. It then becomes the business of the com- 
peser to be careful that these discords may arise as na- 
turally from, and return as naturally to perfect har- 
mony as possible. All these causes must inevitably va- 
ry the melody of the diflerent parts ; but still, amidst 
all these difficulties, the artist ought to be zealous in 
preserving the melody of each as homogeneous with 
the others as possible, that the result of the whole may 
be in some measure uniform. Otherwise, by counter- 
acting each other, the parts will reciprocally destroy 
the effects one of another. 

MELOE, a genus of insccts of the order of coleop- 
tera. Sce Enromotocy Index. 

MELON, a species of Cucumis, in the Linnzan 
system. See Borany and GARDENING Index. 

Water Mezton. See ANGuRIA, Botany Index. 

MELOS, in Ancient Geography, an island between 
Crete and Peloponnesus, about 24 miles from Seylleum. 
It is about 60 miles in circumference, and of an oblong 
figure. It enjoyed its independence for about 709 
years before the time of the Peloponnesian war. This 
island was originally peopled by a Lacedeemonian colo- 
ny, 1116 years before the Christian era. For this rea- 
son the inhabitants refused to join the rest of the 
islands and the Athenians against the Peloponnesians. 
This refusal was severcly punished. The Athenians 
took Melos, and put to the sword all such as were able 
to bear arms. ‘The women and children were made 
slaves, and the island left desolate. An Atheman .co- 

7 3R2 lony 


ME L [ 


Melothria lony repeopled it, till Lysander reconquered it, and re- 


Melton. 


established the original inhabitants in their possessions. 


MELOTHRIA, a genus of plants belonging to the 


triandria class; and im the natural method ranking un- 
der the 34th order, Cucurbitacea. Sec BOTANY Lrdea. 

MELPOMENE, in Fabulous History, one of the 
muses, daughter of Jupiter and Mnemosyne. She pre- 
sided over tragedy. Horace has addressed the finest of 
his odes to her, as to the patroness of lyric poetry. 
She was generally represented as a young woman with 
2 serious countenance. Her garments were splendid ; 
she wore a buskin, and held a dagger im one hand, and 
in the other a seeptre and crown. 

MELROSE, a town of Scotland, in the county 
of Selkirk, and on the confines of ‘Tweedale, seated on 
the seuth side of the river Tweed; with an ancient 
abbey, now in ruins. W. Long. 2. 32. N. Hath pay: 

2. ) 

This abbey was founded by King David I. m 1136. 
He peopled it with Cistertians brought from Rivale ab- 
bey in Yorkshire, and dedicated it to the Virgin Mary. 
At the Reformation James Douglas was appointed com- 
mendator, who took down much of the building, m 
order to furnish materials for a large house to himself, 
which still remains, and is dated 1599. Nothing is 
left of the abbey excepting a part of the cloister wall 
elegantly carved; but the ruins of the church are of 
most uncommon beauty. ‘The sculpture is excellent, 
and the figures generally in good preservation. A few 
years ago the parish church was removed from the ab- 
bey, and a new church built at some distance from it. 
The rents of this abbcy at the Reformation were, m 
money 11441. 15s. 4d. wheat, 19 ch. 9 bolls, bear 
74 ch. 3 bolls, meal 14 ch., oats 47 ch. 1 boll, butter 
ios stone, salt 8 ch., capons 104, poultry 520, peats 
340 load. These measures are one-third more than 
the standard. “Alexander IL. was buried beneath the 
great altar, and it 1s also the place of interment of the 
Douglases and other potent families.—Its situation is 
extremely pleasant. 

MELY or risues. In the melt of a living cod 
there are such numbers of those animatlcules said to be 
found in the semen of all male animals, that in a drop 
of its juice no larger than a gram of sand, there are 
contained more than 10,000 of them ; and considering 
how many such quantities there are in the whole melt 
of one such fish, it 1s not incredible, that there are more 
animals in one melt of it than there are living men at 
onc time upou the face of the earth. | 

MELTING cong, in essaying, an hollow cone of 
brass or cast iron, into which melted metalline sub- 
stances are thrown, in order to free them from their 
scorie. When a small quantity of matter is melted, 
it will be sufficient to rub the inside of the cone with 
srease; but when the qnantity is large, especially if 
it contams any thing sulphureons, this caution of tal- 
jowing the moulds is not sufficient. In this case the 
essayer has recourse to a lute reduced to thin pap 
with water, which effectually prevents any injury to the 
cone. | 

MELTON Mousray, a town of Leicestershire, 
103 mites from London. fit is a lure well-built place, 
ia a fertile soil; with a market on Luesday, the most 
considerable for cattle of any in this part of the island. 
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It is almost encompassed with a little river called the 
Eye, over which it has two fhne bridges; and has a 


large handsome church, with a free school. Here are Memnon, 


requent horse races, and three fairs in the year. 
MELVIL, Sir James, deseended from an honour- 
able Seots family, being the third son of the laird of 
IXacth, was born about the middle of the 16th century, 
lic went to France very young, in the capacity of 
page to Qucen Mary, then married to the dauphin; 
and on the death of her husband, followed her to 
Scotland, where he was made gentleman of her cham- 
ber, and admitted a privy counsellor. She employed 
lnm in her most important concerns, till her unhappy 


confinement in Lochleven, all whieh he discharged 


with the utmost fidelity ; and, from his own acceunts, 
there is reason to conclude, that, had she taken his 
advice, she might have avoided many of her misfor- 
tunes. When she was prisoner in England, she reeom- 
mended him strongly to ker son James; with whom he 
continued in favour and employment until the death of 
Queen Elizabeth: James would then have taken him 
to England; but Melvil, now grown old, was desirous 
of retiring from business, and in his retirement he drew 
up the memoirs of his past life for the use of his son. 
These Memoirs were accidentally found m Edinburgh 
castle m the year 1660, though nobody knew how 
they came to be deposited there; and were published 
m folio in 1683. 

MEMBERS, in Anatomy, the exterior parts, arising 
from the trunk or body of an animal like the boughs 
from the trnnk ofa tree. 

MEMBER, m Archetectwre, denotes any part of a 
building; as a frieze, cornice, or the like. 

MEMBER is sometimes also used for moulding. 

Member, in Grammar, is applied to the parts of a 
period or sentence. 

MIEMBER is also used to denote some particular or- 
der or rank m a state or government: thus we say, 
‘“member of a corporation, member of parliament, 
member of the couneil,” &c. 

MEMBRANE, Memprana, in 4natomy, asimilar 
part of an animal body; being a thin, white, flexible, 
expanded skin, formed of several sorts of fibres mter- 
woven together, and serving to cover or wrap up ecer- 
tain parts of the body. See ANATOMY passzm. 

MEMEL, or MEMMEL; a town of Prussia, situat- 
ed on the northern extremity of the Curisehe Haf, 
an inlet of the seca about 70 miles in length, which 
is here joined to the Baltic by 2 narrow strait.—It is 
an ill built town, with narrow dirty streets; but re- 
markable for its extensive commerce, bemg provided 
with the finest harbour mm the Baltic. 
ships, amongst which were soo English, arrived here. 
The imports chiefly are, salt, iron, and salted herrings; 
the exports, which greatly exceed the imports, are am- 
ber, corn, hemp, flax, and particularly timber. An 
Enelish consul resides here. The trade increased great- 


ly on account of the high dutics laid on tke imports of | 


Riga. 
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MEMNON, in fabulous history, aking of Ethiopia, 


son of ‘fithonus and Aurora. He came with a body 


of 10,000 men to assist his uncle Priam, during the- 


Trojan war. He behaved with great courage, and 
killed Antilochus, Nestor’s son, ‘The aged father chal- 
lenged 


In 1784, 996 
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ron Jenged the Ethiopian monarch; but Memuon refused practical rather than of a speculative nature, cannot be yremo 
. it on account of the venerable age of Nestor, and ac- admitted into the article where the nature of the facul- a i 
“Ty. cepted that of Achilles. He was killed in the com- ty itself is discussed. 

bat, in the sight of the Grecian and Trojan armies. ‘“* When we remember with little or no cffort, it is 
Aurora prayed to Jupiter to grant herson such honours called remembrance simply, or memory, and sometimes 
as might distinguish him from other mortals. The passive memory *. When we endeavour to remember * Beattie’s 
god consented ; and immediately a numerous flight of what does not immediately (and as it were) of itself £/ements 
birds issued from the hurning pile on which the body occur, it is called active memory or recollection. Se 


was laid, and dividing themselves into two separate bo- ‘eae 
dies, fought with such fury, that above half of them fell 
down in the fire as victims to appease the manes of Mem- 
nou. ‘These birds were called Alemnonides ; and it has 
been observed by some of the ancients, that they never 
failed to return yearly to the tomb of Memmon in 
Troas, and repeat the same bloody engagement in ho- 
nour of the hero from whom they received their name. 
The Ethiopians or Egyptians, over whom Memnon 
reigned, erected a celebrated statue to the honour of 
their monarch. ‘This statue had the wonderful pro- 
perty of uttering a melodious sound every day at sun- 
rising, like that which is heard at the breaking of 
the string of a harp when it is wound up. This was 
effected by the rays of the sun when they fell upon 
it. At the setting of the sun, and in the night, the 
sound was lugubrious. ‘This is sepported by the testi- 
mony of the geographer Strabo, who confcsses him- 
self ignorant whether it proceeded from the basis of 
the statue, or the people that were then around it. 
This celebrated statue was dismantled by ordcr of 
Cambyses when he conquered Egypt; and its ruins 
still astonish modern travellers by their grandeur and 
beauty. ~ 

Marmnon of Rhodes, one of the generals of Darius 
king of Persia, advised that prince to lay waste the 
country, in order to deprive Alexander the Great’s 
army of support, and afterwards to attack Macedon 3 
but this counsel was disapproved by Darius’s other ge- 
nerals. Memnon behaved at the passage of the Gra- 
nicns like an experienced general. He afterwards de- 


ready recollection of our knowledge, at the moment 
when we have eccasion for it, is a.talent of the great- 
est importance. The man possessed of it seldom fails to 
distinguish himself in whatever sort of business he may 
be engaged.” It is indeed evident, that when the 
power of retention is weak, all attempts at cminence 
of knowledge must be vain; for ‘‘memory is the pri- 


mary and fundamental power tT, without which there + Idler 


could be no other intellectual operation. Judgment and 
ratiocination suppose something already known, and 
draw their decisions only from experience. Imagina- 
tion selects ideas from the treasnres of remembrance, 
and produces novelty only by varied combinations. We 
do not even form conjectures of distant, or anticipations | 
of future events, but by concluding what is possible from 
what is past.’ | 

Of a faculty so important, many rules lave been 
given for the regulation and improvement; of which 
the first is, that he who wishes to have a clear and dis- 
tinct remembrance, should be temperate with respect 
to eating, drinking, and sleep. ‘The memory dcpends 
very much upon the state of the brain; and therefore 
whatever is hnrtful fo the latter, must be prejudicial | 
to the former. ‘Too much sleep clouds the brain, and 
too little overheats it; therefore either of these ex- 
tremes must of course hurt the memory, and ought 
carefully to be avoided. Intemperance of all kinds, | 
aud excess of passion, have the same ill effects ; so that 
we rarely meet with an intemperate person whose me- 
mory is at once clear and tenacious. 

‘¢'The liveliest remembrance is not so vivid as the 


sensation that produced it t; and ideas of memory do { Beattte’s 


: fended the city of Miletum with great courage ; scized 
| often, but not always, decay more and more, as the ori- b&ments, 


the islands of Chios and Lesbos; spread terror through- ra 


| out all Greece; and would have put a stop to the con- 


quests of Alexander, if he had not been prevented by 
death. Barsina, Memnon’s widow, was taken prisoner 
with Darius’s wife, and Alexander had a son by her 
named /dercules. 

MEMOIRS, in matters of litcrature, a spccies of 
history, written by persons who had some share in the 
transactiqns they relate; answering to what the Ro- 
mans called Commentariz.—The journals of the proceed- 
ings of a literary society, or a collection of matters 
transacted therein, are likewise called ALemozrs. 

MEMORY, a faculty of the mind, which presents 
to us ideas or notions of what is past, accompanied 
with a persuasion that the things themselves were for- 
raerly real and present. 


ed, as what is now present to our senses. 
The opinions. of philosophers concerning the means 


by. which the mind retains the ideas of past objects, 


and how those ideas carry. with them evidenee of their 
objects having been actually perceived, shall be laid be- 
fore our readers in another place: (see METAPHYSICS, 


What we distinctly reniember: 
to have perceived, we as firmly believe to have happen-. 


cinal sensation becomes more and more remote in time. 
‘Those sensations and those thoughts have a chance to 
be long remembered which are lively. at first; and 
those are likely to be most lively which are most at- 
tended to, or which are accompanied with pleasure or 
pain, with wonder, surprise, curiosity, merriment, and. 
other lively passions. ‘lhe art of memory, therefore, is.. 
little more than the art of attention. What we wish. 
to rememher we should attend to, so as to understand it 
perfectly, fixing our view particularly npon its import-_ 
ance or singular nature, that it may raisc within us 
some of the passions above mentioned. We should also 
disengage our minds from all other things, that we may. 
attend more effectually to the object which we wish to. 
yemember. No man will read with much advantage 
who is not able at pleasure to evacuate his mind, or 
who brings not to his author an intelleet defecated and. 
pure, neither turbid with care, nor agitated with plea- 
sure. If the repositories of thought are already full, 
what can they receive? If the mind is employed on 
the past or the future, the book will be held. before the 


eycs in vain. 


Idler. 


Part I. chap. ii.). At present we shall throw together to note in the § Elements - 


“© Tt is ractice of many readers 
’ - : It is the p y 7 § of Moral . 
seme observations en the memory, which, beng of a. 


margin of their books the most important passages | 2 Seiense, 


fiiemory. 


& Idler. 
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the strongest arguments, or the brightest sentiments. 
Thus they load their minds with superfluous atten- 
tion, repress the vehemence of curiosity by useless deli- 
beration, and by frequent interruption break the cur- 
rent of narration or the chain of reason, and at last 
close the volume and forget the passages and the 
marks together. Others are firmly persuaded, that 
nothing is certainly remembered but what is tran- 
scribed ; and they, therefore, pass weeks and months 
in transferring large quotations to a2 common-place- 
book. Yet, why any part of a book which can be 
consulted at pleasure should be copied, we are not 
able to discover. The hand has no closer correspond- 
ence with the memory than the eyc. The act of writ- 
ing itself distracts the thoughts ; and what is read 
twice, is commonly better rememberéd than what is 
transcribed. This method, therefore, consumes time, 
without assisting the memory. But to write an 4- 
bridgment of a good hook may sometimes be a very 
profitable exercise. In general, when we would pre- 
serve the doctrines, sentiments, or facts, that occur in 
reading, it will be prudent to lay the book aside, and 
put them in* writing’ in our own words. This prac- 
tice will give accuracy to our knowledge, accustom us 
to recollection, improve us in the use of language, and 
enable us so thoroughly to comprehend the thoughts 
of other men, as to make them in Some measure our 
own.” aun 

‘Our thoughts have for the most part a connec- 
tion * ; so that the thought which is just now in the 
mind, depends partly upon that which went before, 
and partly serves to introduce that which follows. 
Hence we remember best those things of which the 
parts are methodically disposed and mutually con- 
nected. A regular discourse makes a more lasting im- 
pression upon the hearer than a parcel of detached 
sentences, and gives to his rational powers a more sa- 
lutary exercise: and this may show us the propriety 
of conducting our studies, and all our affairs, according 
to a regular plan or method. When this is not done, 
our thoughts and our business, especially if in any de- 
gree complex, soon run into confusion.” 

As the mind is not at all times equally disposed for 
the exercise of this faculty, such seasons should be 
made choice of as are most proper for it. The mind 
is Seldom fit for attention presently after meals; and 
to call off the spirits at such times from their pro- 
per employment in digestion, is apt to cloud the 
brain, and prejudice the health. Both the mind and 
body should be easy and undisturbed when we engage 
in this exercisc, and therefore retirement is most fit 
for it: and the evening, just before we go to rest, is 
generally recommended as a very convenient season, 
both from the stillness of the night, and because the 
impressions will then have a longer time to settle be- 


fore they come to be disturbed by the accession of 


others proceeding from external objects; and to call 
over in the morning what has been committed to the 
mcmory overnight, must, for the samc reason, be 
very serviceable. For, to review those ideas while 
they continue fresh upon the mind, and unmixed 
with any others, must necessarily imprint them more 


- deeply. 


Some ancient writers speak of an artificial me- 


mory, and lay down rules for attaining it. Simonides 
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the poet is said first to have discovered this, or at least Meas 
The ‘story they -~ 
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to have‘ given the occasion for it. 
tell of him is this: Being once at a feast, he recited 
a poem which he had made in honour of the person 
who gavé the entertamment. But having (as ts usual 
in poetry) made a large digression in praise of Castor 
and Pollux ; when he had repeated the whole poem, 
his patron would give him but half the sum he had 
promised, telling him he must get the other part from 
those deities who had an equal skare in the honour of 
his performance. Immediately after, Simonides was 
told that two young men were without, and must needs 
speak with him. He had scarcely got out of the 
liouse, when the room” where the company was fell 
down, killed all the persons in it, and so mashed the 
bodies, that, when the rubbish was thrown ofl, they 
could not be known onc from another: upon which 
Simenides recollecting the place where every one had 
sat, by that means distinguished them. Hence it 
came to be observed, that to fix a number of places 
in the mind in a certain order, was a help to the 
memory: As we find by expericncc, that, upon re- 
turning to places once familiar to us, we not only re- 
member them, but likewise many things we both said 
and did in them. This action therefore of Simomides 
was afterwards improved into an art; and the nature 
of it is this: They bid you form in your mind the 
idea of some large place or building, wluch you may 
divide into a great number of distinct parts, ranged 
and disposed in a certain order. These you are fre- 
quently to revolve in your thoughts, till you are able 
to run them over one after another without hesitation, 
beginning at any part. Then you are to impress 
upon your mind as many images of living creatures, 
or any other insensible objects which are most likely to 
affect you, and be soonest revived in your memory. 
These, like characters in shorthand, or hieroglyphics, 
must stand to denote an equal number of other words, 
which cannot so easily be remembered. When there- 
fore you have a number of things to commit to me- 
mory in a certain order, all that you have to do is, to 
place these images regularly in the several parts of 
your building. And thus they tell you, that, by go- 
ing over several parts of the building, the images 
placed in them will be revived in the mind; which of 
course will give you the things or words themselves 
in the order you desire to remember them. The ad- 
vantage of the images seems to be this; that, as they 
are more like to affect the imagination than the words 
for which they stand, they will for that reason be more 
easily remembered. ‘Thus, for instance, if the image 
of a dion be made to signify strength, and this word 
strength be one of those 1 am to remembcr, and 18 
placed in the porch; when, in going over the several 
parts of the building, I come to the porch, I shall soon- 
er be reminded of that image than of the word strength. 
Of this artificial memory, both Cicero and Quintilian 
speak ; but we know: not of any modern orator that 
has ever made use of it. It seems indeed to have been 
a laborious way of improving the memory, if it serves 
that end at all, and fitter for assisting us to remember 
any number of unconnected words than a continual 
discourse, unless so far as the remembrance of one word 
may enable us to recollect more. It is, however, in 
allusion to it, that-we still call the parts of a discourse 

places 
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‘ry, plages or topics, and say, zn the first place, in the second 


mi- place, &c. 


if 


But, doubtless, the most effectual way to gain a 
good memory, is by constant and moderate exercise of 
it; for the memory, like other habits, is strengthened 
and improved by daily use. It is indecd hardly cre- 
dible, to what a degree both active and passive remem- 
brance may be improved by long practice. Scaliger re- 
ports of himself, that in bis youth he could repeat 
above 100 verses, having once read them; and Berthe- 
cus declares, that he wrote his Comment upon Clau- 
dian without consulting the text. ‘To hope, however, 
for such degrees-cf memory as these, would be equally 
vain as to hope for the strength of £fercules, or the 
swiftness of Achilles. ‘‘ But there are clergymen who 
can get a sermon by heart * in two hours, though their 
memory, when they began to exercise it, was rather 
weak than strong: And pleaders, with other orators 
who speak in public and extempore, often discover, in 
calling instantly to mind all the knowledge necessary 
on the present occasion, and every thing of importance 
that may have been advanced in the course of a long 
debate, such powers of rctention and recollection as, 
fo the man who has never bcen obliged to exert him- 
self in the same manner, are altogether astonishing. 
As habits, in order to be strong, must be formed in ear- 
ly life, the memories of children should, therefore, be 
constantly exercised; but to oblige them to commit to 
memory what they do not understand, perverts their 
faculties, and gives them a dislike to learning.” In a 
word, those who have most oecasion for memory, as 
erators and public speakers, should not suffer it to he 
idle, but constantly employ it in treasuring up and fre- 
quently reviving such things as may be of most import- 
ance to them; for by thcse means it will be more at 
their command, and they may place greater confidence 
in it upon any emergency.” 

‘¢ Men complain of nothing more frequently than 


Events 0f deficient mcmory +: and indeed every one finds, 
fi-al that after all his efforts, many of the ideas which he 


i, > 
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desired to retain have slipped irretricvably away ; that 
acquisitions of the mind are sometimes equally fugi- 
tive with the gifts of fortune ; and that a short inter- 
mission of attention more certainly lessens knowledge 
than impairs an estate. To assist this weakness of our 
nature, many methods besides. those which we have 
mentioned have been proposed; all of which may be 
justly suspected of being ineflectual: for no art of. me- 


mory, however its eflects may have been boasted or | 
admired, has been ever adopted into general use; nor. - 


have those who posscssed it appeared to excel others in 
readiness of recollection or multiplicity of attainments.” 
The reader who is desirous to try.the effect of those 
helps, may have recourse to. a treatise entitled A new 
Method of Artificial Memory; but.the true _method of 
Memory is attention and exercise... é 
MNEMONICA, or the art of memory, as it was 
called by the ancients, has been lately revived. and 
studied in Germany and France. In some notices con- 
cerning this subject which we have scen, it 1s observed 
that this science is more intimately connected with the 
Egyptian hicroglypiics than is generally thought, and 
that this connection may help to explain them. In Ger- 
many this art has been revived by M. Aretin; and a 
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pupil of his, M. Kaestner, has been permitted to teach Mnemoni- 


MN E 


the new doctrine at Leipsic, but on the cxpress condi- 
tion of not allowing his hearers to write down his lec- 
tures. This seems to be a singular, and we may add 
a silly prohibition. The following account is given of 
this art in a letter from Paris in the beginning of 1807. 
‘* During my residence, says the writcr, in this metro- 
polis L heard a great deal of a new method of mnemo- 
nique, or of a method to assist and fix our memory, in- 
vented by Gregor de Feimaigle. Notwithstanding the 
simplicity with which he announced his lectures in the 
papers, 1 could not determine myself to become a pupil 
of his, as I thought to find a quack or mountebank, 
and to be laughed at by my friends for having thrown 
away my cash in such a foohsh manner. Perhaps I 
should hesitate to this moment about the utility of this 
newly invented method to assist our natural memory, had 
I not had the pleasure of dining at his excellency’s the 
count of Metternich, the Austrian ambassador, who 
followed, with all his secretaries, the whole course of 
lectures; they all spoke very advantageously of it, 
likewise several other persons of the first rank I met 
there : in consequence of this I was inserted into the 
list of pupils, and I follow at this moment the lec- 
tures. All I can tell’ you about this method is, it is a 


very simple one, and easy to be learned, adapted to all” 


ages and sexes: all difficultics in such sciences as re- 
quire an extraordinary good memory, for instance, the 
names and epochs in history, are at once overcome and 
obviated. There is not one branch of science to which 
this method cannot be applied. It is easy to be per- 
ceived that such an invention cannot pass without somc 
critiquc, and even sarcasms, in the public prints: some 
of them were very injurious, and plausible enough to 
mislead the public, who, knowing nothing of the me- 
thod, are always more ready to condemn than to assist. 
M. Feinaigle, to answer all these critics. at once, adopt- 
eda method not less public for Paris than the public 
papers, but less public for the rest of Europe : he gave, 
the 22d of last month, a public exhibition to about 
2000 spectators, in which he did not appear at all, only 
about 12 or 15 of his pupils: each of them made such 
an application of the method as his situation in life re- 
quired. ‘The principal parts were the following : his- 
tory, about names and years ; geography, with respect 
to longitude, latitude, number of inhabitants, square 
miles, &c. &c.; grammar in various languages, about 
different editions of the same work ; pandects, their di- 
vision, and title of each book, title, &e. 5 different sys- 
tems of botany, poetry, arithmetic, &c. &c. At last 
one desired the company to give him one thousand 


- words, without any connection whatsoever, and with- 


out numeric order ; for instance,, the word astronomer, 
for N° 62; wood, for N° 1883; lovely, for N® 370 ; 
dynasty, for N° 23; David, for N° go, &e. &e. till 
all the numbers were filled; and he repeated the whole 
(notwithstanding he heard these words without order, 
and but once), in the numerical order; or he told you 
what word.was given against any one number, or what 
number any one word bore.: It is still more striking, 
but certainly likewise more difficult, to retain as many 
numbers however great they may be. For words and 
numbers I conld venture myself, with the greatest safe- 
ty,.as far as one hundred of each ; and I amsure, after 
_ having: 


€a. 


ME M [ 


Mnemoni- having fixed them once, which is done in less than ten 


ca, 


Memphis. without ever thinking any more of them 


* Phil. 
Mag. 28. 
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minutes, I could repeat them to you A any period, 

Feinaigle afterwards delivered leetures on the same 
subject to crowded audiences in London, Edinburgh, 
Glasgow, &c.; but we do not find that any of his 
pupils reecived improvement from his instructions, and 
very few of them could give any aecount of his method. 

MEMPHIS, an ancient city, and the royal residence 
of the kings in the Higher Egypt; distant from the 
Delta to the south 15 miles, according to Pliny. Call- 
ed also Afoph, and Nop, in scripture. 

Though this city is now so completely ruined, that 
authors greatly disagrec concerning its situation; yet 
Strabo informs ns that in Ins time it was the most mag- 
nificent in Egypt, next to Alexandria, and called the 
capital of the country ; and there was an entire temple 
of Osiris, where the Apis or sacred ox was kept and 
worshipped. In the same place was an apartment of 
the mother of the ox; a very magnificent temple of 
Vulcan ; a large circns or space for fighting bulls; and 


a great colossus in the middle of the city, which was . 


thrown down. ‘There was likewise a temple of Venus, 
and a Serapium in a very sandy place, where the wind 


wheaps up hills of sand very dangerous to travellers ; 


together with a number of sphinxes, the heads of some 
of them only being visible. In the front of the city 
there were many lakes ; and it contained a number of 
palaces, at that time in rnins. These buildings formerly 
stood upon an eminence: they lay along the side of the 
hill, stretching down to the lakes and groves, 40 stadia 
from the city. On a mountain in the neighbourliocd, 
there was a great number of pyramids, with the sepul- 
chres of the kings. From this description, Mr Bruce 
coucludes that the cclebrated capital of Egypt stood in 
the place where the villages of Metrahenny arc now 
situated ; in opposition to Dr Shaw’s opinion, who 
thinks it was situated at Geeza or Gisa. 

M. Savary has also shown, that Gisa was not the 


situation of the ancient Memphis, which stood, he says, 


on the spot where the village of Memph now stands. 
Large heaps of rubbish are still to’be seen there ; but 
the Arabs have transported to Cairo the columns and 
remarkable stones, which they have disposed, without 
taste and without order, in their mosqucs and public 
buildings. This city extended as far as Saccara; and 
was almost wholly encompassed by lakes, part of which 
are still subsisting. It was necessary to cross them to 
convey the dead to the sepulchres of their fathers. The 
tombs, hewn out of the rock, were closed up with stones 
afa proportionable size, and eovered with sand. These 
bodies embalmed with so much care, preserved with so 


much respeet, are torn from the monuments they repose. 


in, and sold without decency to strangers by the inha- 
bitants of Saccara. This place is called the plain of 
mummnues. ‘There too we find the well of the birds, into 
which one descends by means of a rope. It leads to 
subtcrraneous galleries, filled with earthen vases con- 
taming the sacred birds. They are rarely met with 
entire, because the Arabs break them in hopes of find- 
ing idols of gold. They do not conduct travellers in- 
to the places where they have found morc precious ar- 
tieles. They even close them up carefully, reservillg 
éo themselves some secret passages by which they de- 
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et 
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secnd. In a journey into Egypt made by the duke 
dc Chaulnes, he advanced ,very far into these Winding 


labyrinths, sometimes crawling, and sometimes scramb- Menand: 


ling on his knees. Informed by Mr Edward Wortley _— 


Montague, who has carefully visited Egypt, he arrived 
at one of those passages which had an opening shut up 
from without by branches of the date tree imterwoven, 
and covered with sand. He remarked there sone 
hieroglyphics zz relieve, executed in the highest perfee- 
tion. But the Arabs resisted every ofler he made therm 
to permit him to take drawings of them, or to monld 
them, in order to preserve their form. The duke de 
Chaulnes is of opinion that these hicroglyphies, sculp- 
tured with so much art that the objects they represent 
may be discovered at the first sight, night possibly furnish 
the kcy of the others, whose contours are simply ex- 
pressed, and form a sort of alphabet of this unintelligible 
language. Several pyramids are distinguishable along 
the mountains which bound Saecara on the west, the 
greatest part of which appear as lofty as those of Gisa. 
See PyramIDs. 

MENAGE (Fr.), denotes a collection of animals ; 
whence we have derived the word menagery. 

MENANDER, an ancient Greek poet, was bora 


at Athens in the same year with Epieurus, whieh was 


the third of the rogth Olympiad. His happiness im 


introducing the new comedy, and refining an art which 
had been so gross and licentious in former times, quick- 
ly spread his name over the world. Pliny informs us, 
that the kings of Egypt and Macedon gave a noble 
testimony of his merit, by sending ambassadors to 1n- 
vite him to their courts, and even fleets to bring him 
over; but that Mcnander was so mueh of a_philoso- 
pher, as to prefer the free enjoyment of his studies to 
the promised favours of the great. Of his works, 
which ‘amounted to above 100 comedies, we have had 
a double loss, the originals being not only vanished, 
but the greatest part of them, when copied by Terence, 
having unfortunately perished by shipwreck before they 
saw Romc. Yet the four plays which Terence bor- 
rowcd from him before that accident happened, are 
still preserved in the Roman habit; and it is chiefly 
from Terence that most people form their judgment 
of Menander, the fragments that remam of him not 
being sufficient to enable them to doit. The ancients 
have said high things of Menander ; and we find the 
old masters of rhetoric recommending his works as 
the true pattcrus of every beauty and every graee of 
public speaking. Quintilian declares, that a careful 
imitation of Menander only, will satisfy all the rules he 
has laid down in his Institutions. It is in Menander 
that he would have his orater search for a copiousness 
of invention, for a happy elegauce of expression, and 
especially for that universal genius which is able to ac- 
commodate itself to persons, things, and affeetions.— 
But Julins Ceesar has left the loftiest as well as the 
justest praise of Menander’s works, when he calls Te- 
rence only a Half-Menander. For while the virtues of 
the Latin poet are so deservedly admired, it is impos- 
sible we should raise a higher notion of exeellency than 
to conceive the great original still shining with half its 
lustre unreflected, and preserving an equal part of its 
graces, above the power of the best copier in the 
world. Menander died in the 3d year of the 122d 

Olympiad, 


Memphi 
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nder Olympiad, as we are taught by the same old inscription 


from whieh we learn the time of his birth. His tomb, 


sseh. jn Pausanias’s age, was to be seen at Athens, in the 


way from the Pirzus to the city, close by the hono- 
rary monument of Euripides. Quintilian, in his judge- 
ment of Afranius the Roman comedian, whe imitated 
him, censures Menander’s morals as mucli as he com- 
mends his writings; and his character, according to 
Suidas, is, that he was a very “ mad fellow after wo- 
men.” Pheedrus has given him the gait and dress of a 
most affected fop: | 


** Unguento delibutus, vcestitu adfluens, 
& Veniebat eressu delicatulo et languido.” 


Lib.v. fab. 2. 
MENANDRIANS, the most ancient branch of 


Gnosties ; thus called from Menander their chief, said 


by some, without sufficient foundation, to have becn 
a diseiple of Simon Magus, and himself a reputed ma- 
gieian. 

He tanght, that no person eould be saved, unless he 
were baptized in his name 3 and he conferred a peculiar 
sort of baptism, whieh would render those who received 
it immortal in the next world: exhibiting himself to the 
world, with the phrensy of a lunatic more than the 
founder of a sect, as a promised saviour. For it appears 
by the testimonies of Irenzeus, Justin, and Tertullian, 


that he pretended to be one of the cons sent from the 
‘pleroma, or ecclesiastical remions, to suecour the souls 


that lay groaning under bodily oppression and servitude 5 


- and to maintain them against the violence and strata- 


gems of the demons that hold the reins of empire in 
this sublunary world. As this doctrine was built upon 
the same foundation with that of Simon Magus, the an- 


‘cient writers looked npon him as the instructor of AZe- 


nander. See SIMONIANS. 
MENASSEH Ben IsrarEn, a celebrated rabbi, 


horn in Portugal about the year 1604, was the son 


of Joseph Ben Israel, and followed his father into Hol- 
Jand. Here he was cdueated by Rabbi Isaac Uziel, 
under whom he in a short time made such progress in 
the Hebrew tongue, that at 18 years of age he sue- 
eeeded him in the synagogue of Amsterdam. In this 


post he continued several ycars, and married Rachel of 


the family of the Abarbanels, whom the Jews imagine 
to be descéndcd from King David. He afterwards 
went to his brother Ephraim, a rich merehant, who 
had settled at Basil ; by whose advice he entered into 
trade. Some time after, the hopes of a more agree- 
able settlement induced him to come into England, 
under the protectorship of Cromwell ; who gave him a 
very favourable reception, and one day entertained him 
at his table with several other learned divines. How- 
ever, lie soon after passed into Zealand 5 and died at 
Middleburg about the year 1657. The Jews at Am- 
sterdam obtained his bodv, and interred it at their ex- 
pence. He was of the sect of the Pharisees ; had a 
lively wit, a solid judgment, great learning, and all 
the virtnes that can adorn private life. He wrote 
many works in Hebrew, Latin, Spanish, and Eng- 
lish. "Che principal of those published in Latin, are, 
I. His Co ¢otor; a learned and curious work, in 
Which he reconeiles those passages of Scripture whieh 
Seem to ces vadict eaeh other. 2. De resurrectione mor- 
tuorum. + De termino vite. 4. Dissertatio de fragt- 
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htate humana, ex lapsu Adami, deque Drevino in bono 
opere auxtilio. 5. spes Israel. Dr Thomas Pococke 
has written his life in English. 

MENDELSHON, Moses, that is, Moses the son 
of Mendel, « Jew of Berlin, and one of the most cele- 
brated writers of Germany, died there in the year 1785 
at the age of 57. His first attempt as an author was 
soon after 1767, bya work entitled Jerwsalem ; in which, 
besides other bold and nnjustifiable opinions; he main- 
tains, that the Jews have a revealed law but not a re- 
vealed religion; that opinions are not subjects of re- 
velation ; and that the only religion of the Jewish na- 
tion is that of nature. He acquired great honour by 
his Phedon, or ** Discourses on the Immateriality and 
Immortality of the Soul,” translated into the French 
1773, 8vo; in which he unfolds this important truth, 
the great foundation of all morality, with the wisdom 
of an enlightened philosopher and the charms of an cle- 
gant writer. In consequence of this exeellent work, 
he was styled the Jewzsh Socrates by some of the pe- 
riodical writers; but he wanted the firmness and cou- 
rage of the Grecian philosopher. His timidity, and 
even pusillanimity, defects too common to speculative 


‘men, prevented lim from being of any essential serviee 


to his nation; of which he might have beeome the 
benefactor by being the reformer. ‘The pliancy of his 
charaeter, his soft, modest, and obliging disposition, 
gained him the esteem alike of the superstitious and 
of the incredulous. After all, he eould never procure 
admission to the Berlin society, or to the conversation 
of the king of Prussia. At his death he received from 
his nation those honours which are commonly paid to 
their first rabbins. Contrary to an imprudent custon: 
prevalent among the Jews of burying their dead before 
sunset, his interment was delayed till 24 hours after he 
expired. Though Mendelshon was deseended from a 
respectable family, he was very poor. In early life he 
entered into 2 counting-house of his own nation, where- 
in he greatly recommended himself by his capacity and 
integrity in business: But philosophy and literature soon 
beeame his principal occupation; and to the famous 
Lessing he was indebted for counsels which, without 
diverting his attention from those pursuits that were 
necessary to his subsistence, accelerated Ins progress in 
his literary career. Even after the death of his bene- 
faetor, Mendclshon retained for him the sineerest regard 
and the most lively gratitude. Notwithstanding the 
very strict regimen whieh he observed, he survived him 
only a few years ; forhis feeble frame and weak consti- 
tution were gradually and insensibly undermined by in- 
tense application to study. 

MENDEZ Pix to, FERDINAND, was born at Monte- 
mor-o-velho im Portugal, afid was at first servant to a 
Portuguese gentleman. In expectation of making a 
fortune, lie embarked for India in 1537. His vessel 
being taken by the Turks on Ins passage, he was car- 
ried to Mocka, and sold to a Greek renegado, and 
afterwards to a Jew, in whose possession he continued 
till he was redeemed by the governor of Ormus, a Por- 
tugnese fort. ‘The governor procured him an oppor- 
tunity of going out to India, agreeable to his first de- 
sign. During a residence of twenty-one years in that 
country, he was witness to very important transactions, 
and experienced many singular adventures. He re- 


turned to Portugal in 1558, where he enjoyed the re- 
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records, several cities were divided or cantoned out Mend: 
into four parts, with a view to these four orders; the can. ; 
first part being assigned to the Dominicans, the second =~ 
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Mendez, ward of his labours, after having been thirteen times 
Mendi- a slave and sixteen times sold. A very curious ac- 


cants. 


count of his travels was written by himself, and pub- 
lished at Lisbon, A. D. 1614, in folio. ‘This work 
was translated into French by Bernard Figuicr, a Por- 
tuguese gentleman, and printed at Paris 1654, in 4to. 
It is written in a very interesting manner, and in a 
style more clegant than might have been expected 
from a man whose whole life was spent in the camp 
and in slavery. It clucidates a great variety of parti- 
culars rclating to the geography, history, and man- 
ners of the inhabitants of China, Japan, Pegu, Siam, 
Achem, Java, &c. Many of his facts appeared 
fabulous, but their truth has been since asccrtaimed. 
M. de Surgi compiled an interesting history from the 
most singular facts in Mendez Pinto’s relation, which 
he published in the Vicissitudes de la Fortune, Paris, 2 
vols. 8vo. 

MENDICANTS, or Beccinc Friars, several 
orders of religious in Popish countrics, who having no 
settled revenues, are supported by the charitable con- 
tributions they reccive from others. 

This sort of society began in the 13th century; and 
the members of it, by the tenor of their institution, 
were to remain entirely destitute of all fixed revenues 
and possessions ; though in process of time their num- 
ber became a heavy tax upon the people. Innocent 
III. was the first of the popes who perceived the ne- 
cessity of instituting such an order; and accordingly 
he gave such monastic societies, as made a profession 
of poverty, the most distinguishing marks of his pro- 
tection and favour. They were also encouraged and 
patronized by the succeeding pontifls, when experi- 
ence had demonstrated their public and extensive use- 
fulness. But when it became generally known, that 
they had such a peculiar place in the esteem and pro- 
tection of the rulers of the church, their number grew 
to suc an enormous and unwieldy multitude, and 
swarmed so prodigiously in all the European provinces, 
that they became a burden, not only to the people, 
but to the church itsclf. The great inconvenience 
that arose from the excessive multiplication of the 
mendicant orders was remedied by Gregory X. in a 
general council, which he assembled at Lyons in 1272. 
For liere all tle religious orders that had sprung up 
after the council held at Rome in 1215, under the 
pontificate of Innocent ILE. were suppressed; and the 
extravagant multitude of mendicants, as Gregory call- 
ed then, were reduced to a smaller number, and con- 
fined to the four following societies or denominations, 
viz. the Dominicans, the Franciscans, the CARME- 
LITES, and the AuGusTINs or hermits of St Aun- 
gustin. 

As the pontifls allowed these four mendicant orders 
the liberty of travelling wherever they thought proper, 
of conversing with persons of every rank, of instruct- 
ing the youth aud multitude wherever they went ; and 
as thosc monks exhibited, in their outward appearance 
and manner of life, more striking marks of gravity and 
heliness than were observable in the other monastic 
societies, they arose all at once to the very summit of 
fame, and were regarded with the utmost esteem and 
veneration through all the countries of Europe. The 
enthusiastic attachment to these sanctimonious beggars 
went so far, that, as we learn from the most authentic 


to the Franciscans, the third to the Carmclites, and 
the fourth to the Augustins. The people were un- 
willing to receive the sacraments from any other hands 
than those of the mendicants, to whose churches they 
crowded to perform their devotions, while living, and 
were extremcly desirous to deposit there also their re- 
mains after death: nor did the influence and credit 
of the mendicants end here ; for we find in the history 
of this and of the succeeding ages, that they were em- 
ployed not only in spiritual matters, but also in tem. 
poral and political affairs of the greatest consequence, 
in composing the differences of princes, concludmg 
treaties of peace, concerting alliances, presiding in ca- 
binet councils, governing courts, levying taxes, and 
other occupations, not only remote from, but absolutely 
inconsistent with, the monastic character and profession. 
However, the power of the Dominicans and Francis- 
cans greatly surpassed that of the other two orders: in- 
somuch that these two orders were, before the Reforma- 
tion, what the Jesuits have been since that happy and 
glorious period, the very soul of the hierarchy, the en- 
gines of the statc, the secret springs of all the motions 
of the one and the other, and the authors and di- 
rectors of every great and important event, both in the 
rcligious and political world. By very quick progres- 
sion their pride and confidence arrived at such a pitch, 
that they had the presumption to declare publicly, that 
they had a divine impulse and commission to illustrate 
and maintain the religion of Jesus; they treated with 
the utmost insolence and contempt all the different or- 
ders of the priesthood ; they affirmed, without a blush, 
that the true method of obtaining salvation was reveal- 
ed to them alone; proclaimed, with ostentation, the 
superior eflicacy and virtue of their indulgencies ; and 
vaunted beyond measure thcir interest at the court of 
heaven, and their familiar connexions with the Su- 
preme Being, the Virgin Mary, and the saints in glory. 
By these impious wiles, they so deluded and captivated 
the miserable, and blinded the multitude, that they 
would not entrust any other but the mendicants with 
the care of their souls. They retained their credit ands 
influence to such a degree, towards the close of the 14th 
century, that great numbers of both sexes, some im 
health, others in a state of infirmity, and others at the 
point of death, earnestly desired to be admitted into 
the mendicant order, which they looked upon as a sure 
and infallible method of rendering heaven propitious. 
Many made it an essential part of their last wills, that 
their bodies after death should be wrapped in old rag- 
ged Dominiean or Franciscan habits, and interred 
among the mendicants. For such was the barbarous 
superstition and wretched ignorance of this age, that 
people universally believed they should readily obtain 
mercy from Christ, at the day of judgment, if they 
appearcd before his tribunal associated with the mendi- 
cant friars. 

About this time, however, they fell under an uni- 
versal odium ; but being resolutely protected against 
all opposition, whethcr open or secret, by the popes, 
who regarded them as their best friends and most ef- 
fectual supports, they suffered little or nothing from 
the efforts of their numerous adversarics. In the 15th 

century, 


century, besides their arrogance, which was excessive, 
a quarrelsome and litigious spirit prevailed among 
| them, and drew upon them justly the displeasure and 
| Mele- indignation of many. By affording refuge at this 
m »time to the Beguins in their order, they became of- 
‘ fensive to the bishops, and were hereby involved in 
difficulties and perplexities of various kinds. ‘They 
lost their credit in the 16th century by their rustic 
impudence, their ridiculous superstitions, their igno- 
yance, cruelty, and brutish manners. ‘They discover- 
ed the most barbarous aversion to the arts and sciences, 
and expressed a like abhorrence of certain eininent and 
learned men, who endeavoured to open the paths of 
science to the pursuits of the studious youth, recom- 
mended the culture of the mind, and attacked the 
barbarism of the age in their writings and discourse. 
Their general character, together with other circum- 
stances, concurred to render a reformation desirable, 
and to accomplish this happy event. 

Among the numher of mendicants are also ranked 
the Capuchins, Recollects, Minims, and others, who 
are branches or derivations from the former. 

Buchanan tells us, the mendicants in Scotland, un- 
der an appearance of heggary, lived a very luxurious 
life; whence one wittily called them, not Alendicant 
but Afanducant friars. 

MENE, a Chaldean word, which signifies ‘ he has 
numbered or counted ;”? being one of the three words 
that were written upon the wall by the hand that ap- 
peared to Belshazzar, the last king of Babylon, the 
night that he was put to death. See BELSHAZZAR. 

MENECRATES, a physician of Syracuse, who 
flourished about 360 B.C. is famous for his skill in 
his profession, but much more for his vanity. He 
would always be followed by some of the paticnts he 
had cured, and with whom he previously stipulated 
that they should follow him whercver he went. One 
appeared with the attributes of Hercules, another with 
those of Apollo, and others again with thosc of Mer- 
eury or Aisculapius 3 while he, clad in a purple robe, 
with a golden crown on his head, and a sceptre in lus 
hand, presented himself, to the admiration of the pub- 
lie, under the name of Jupiter, and travelled through 
different countries escorted by these counterfeit dei- 
ties. Ile once wrote the following Ictter to the king 
of Macedon: Menecrates Jupiter to Philip, greeting. 
Thou reignest in Macedonia, and I in medicine ; thou 
givest death te those who are in good health, I restore 
life to the sick; thy guard is composed of Macedo- 
nians ; the gods themselves constitute mine.” Philp 
answered him in a word, that le wished him restored 
to reason. Learning some time after that he was in 
Macedon, Philip sent for him, and invited lum to an 
entertainment. Menecrates and his companions were 
placed on rich and lofty couches ; before which was 
an altar, covered with the first fruits of the harvest ; 
and, whilst an excellent rcpast was served up to the 
other guests, perfumes and libations only were offered 
to these new gods, who, unahlc to endure the affront, 
hastily left the palace, in which they never more made 
their appearance. 

MENEDEMUS, a Greek philosopher, born at 
Exythreum, was the son of Calisthenes, and one of 
Phedo’s followers. He was in the greatest esteem, and 
€njoycd several important posts, in his own country. 
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Ile several times defended Erythreum with great bra- 
very, and died of grief when Antigonus became master 
of it. A. person one day saying to him, “ It is a great 
happiness to have what we desire,’’ he replied‘ ‘ It is 
a much greater to desire nothing but what we have.” 
He flourished about 300 B. C. . 

-MENELAUS, the son of Atreus, and the brother 
of Agamemnon, reigned at Sparta, when Paris de- 
prived him of his wife Helen. This rape occasioned 
the famous war of Troy. See HELEN. 

MENELAUS, a mathematician in the reign of the 
empcror ‘l'rajan, wrote three books on the Sphere, 
which have been published by Father Marsenne. 

MENES, born at This, a town of Thebais in Up- 
per Egypt, was the founder of the Egyptian empire. 
Ile had three sons, viz. Athotis, who ruled after hin, 
at This and ‘Thebes ; Curudes, who in Lower Egypt 
founded the kingdom of Heliopoli, which afterward 
was the kingdom of Diospoli; and Necherophes, who 
reigned at Memphis. It is thought this Menes reign- 
ed 117 years after the birth of Phaleg, son of Heber, 
which was the very year of the dispersion of the people 
throughout the whole carth. In building Memphis, 
he stopped the Nile near it, by the invention of a 
causeway 100 furlongs broad, and caused it to run 
through the mountains. 

MENIALS, domestic or household servants, who 
live under their lord or master’s roof. 

MENINGES, or MEenynGEs, in Anatomy, a name 
given to the dura and pia mater of the brain. See 
ANATOMY, N® 129. 

MENINX, an island in the Mediterranean, to the 
west of the Syrtis Minor. Supposed by Strabo and 
Polybius to be Homer’s country of the Lotophagi ; 
and hence Ptolemy and Eratosthenes denominate the 
island Lotophagitis, with a cognominal town Alenia. 
It was the country of Vibius Gallus the empcror, and 
of Volusianus. Now called Gerbi and Zarbz. 

MENIPPUS, a cynic philosopher of Phoenicia. 
IIe was originally a slave, but obtained his liberty 
with a sum of moncy, and became one of the greatest 
usurers at Thebes. He grew so desperate from thie 
continual reproachcs and insults to which he was daily 
exposed on account of his meanness, that he destroyed 
himself. He wrote 13 books of satires, which have 
been lost. 

MENIPPEAN (satira Menierra), a kind of sa- 
tire consisting of prose and verse intermixed. It is 
thus called from Menippus a cynic philosopher who 
delighted in composing satirical letters, &e. In imi- 
tation of him, Varro also wrotc satires under the title 
of Satire Menippee : whence this sort of composition 
is also denominated Varronian satire. 

Among the moderns there is a famous ptece under 
this title first published in 1594, against the chiefs of 
the league, called also the Cathohicon of Spain. It is 
esteemed a masterpiece for the time. | 

MENISCUS, in Optics, a glass or lens, concave on 
one side and convex on the other ; sometimes also call- 
ed dunula. See OPTICS. 

MIENISPERMUM, MoonsEED, a genus of plants 
belonging to the dicecia class, and in the natural me- 
thod ranking under the 11th order, Sarmentacea. See 
Botany Index. 


MENNITH, or Muynitru, Judges x1. 33. a town 
Kano 2 pear 
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Mennith, pear Heshbon (Jerome), in Arabia Petrea 5 in a di- 
Menno- gtriet named Ecostpolis or twenty-towns, (Cellarius). 


nites. 


There is also a Minnith mentioned Ezekiel xxv. as 
being in a good wheat country: but whether the 
same with the foregoing is uncertain; though some 
think that the first Minnith lay in the country of Am- 
mon, (Wells). 

MENNONITES, a seet in the United Provinces, 
in most respects the same with those in other plaees 
ealled Anabaptists. 

They had their rise in 1536, when Menno Simon, 
a native of Friesland, who had been a Romish priest, 
and a notorious profligate, resigned his rank and oflice 
in the Romish church, aud publicly embraeed the eon:- 
munion of the Anabaptists. 

Menno was born at Witmarsum, a village in the 
neighbourhood of, Bolswert in Friesland, in the year 
1505, and died in 1561 in the duchy of Holstein, at 
the eonutry seat of a eertain nobleman not far from the 
city of Oldesloc, who, moved with compassion by a 
view of the perils to which Mcnno was exposed, and 
the suares that were daily laid for his rum, took him 
with certain of his associates into his protection, and 
gave him an asylum. The writings of Menno, which 
are almost all composed in the Dutch language, were 
pullished in folio at Amsterdam in the year 1651. 
About the year 1637, Menno was earnestly solicited 
by many of the sect with which he conneeted himself, 
to assume among them the rauk and functions of a 
public teaeher; and as he looked upon the persons 
who made this proposal to be exempt from the fana- 
tical phrensy of their brethren at Munster, (though 
according to other accounts they were originally of the 
same stamp, only rendcred somewhat wiser by their 
suflerings ), le yielded to their entreatics. From this 


period to the end of his life, he travelled from one - 


country to another with his wife and eluldren, exer- 
cising his ministry, under pressnres and calamities of 
various kinds, that succeeded each other without inter- 
ruption, and eonstantly exposed to the danger of fall- 
ing a victim to the severity of the laws. East and 
West Friesland, together with the provinee of Gro- 
ningen, were first visited by this zealous apostle of the 
Anabaptists ; from whence he directed his course into 
ffolland, Guelderland, Brabant, and Westphalia, eon- 
tinued it through the German provinees that lie on 
the coasts of the Baltic sea, and penetrated as far as 
Livonia. In all these plaees his ministerial labours 
were attcnded witli remarkable suecess, and added to 
his sect a prodigious number of followers. Henec he 
is deservedly considered as the common chief of almost 
all the Anabaptists, and the parent of the seet that still 
subsists under that denomination. Menno was a man 
of genius, undirceted by a very sound judgment: he 
possessed a natural and persuasive eloquence, and such 
a degree of learning as made him pass for an oraele in 
the estimation of the multitude. He appears, more- 
over, to have been a man of probity, of a mcek and 
tractable spirit, gentle in his manners, pliable and ob- 
sequious in his eommeree with persons of all ranks and 
characters, and extremely zcalous in promoting prac- 
tical religion and virtue, which he reeommendcd b 

lis cxample as wellas by his precepts. The plan of 
doetrine and diseipline drawn up by Menno was of a 
much more mild and modcrate nature than that of the 
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proecedings have been reeited undcr that article, but nites, 
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somewhat more severe, though more clear and con-% 


sistent than the doctrine of the wiser branches of that 
seet, who aimed at nothing more than the restoration 
of the Christian church to its primitive purity. Ae- 
cordingly he condemned the plan of ecclesiastical dis- 
cipline that was founded on the prospeet of a new 
kingdom, to be miraculously established by Jesus Christ 
on the ruins of civil government and tie destruction 
of human rulers, and which had been the fatal and 
pestilential source of such dreadful eommotions, such 
execrable rebellions, and sueh enormous crimes. He 
declared publicly his dishke of that doetrine, which 
pointed out the approach of a marvellous reformation 
in the ehurch by the means of a new and extraordi- 
nary cflusian of the Holy Spirit. tHe expressed his 
abhorrence of the lieentious tenets, which several of 
the Anabaptists had maintained, with respeet to the 
lawfulness of polygamy and divoree; and finally, eon- 
sidered as unworthy of toleration those fanaties who 
were of opinion that the Holy Ghost eontinued to 
descend into the minds of many chosen believers, in 
as extraordinary a manner as he did at the first esta- 
blishinent of the Christian ehurch, and that he testifed 
this peculiar presence to several of the faithful by mi- 
racles, predictions, dreams and visions of various kinds. 
He retained indeed thé doctrines commonly received 
among the Anabaptists, in relation to the baptism of 
infants, the szlenntem, or 1000 years reign of Christ 
upon earth, the exclusion: of magistrates from the 
Christian chureh, the abolition of war, and the pro- 
hibition of oaths enjoined by our Saviour, and the 


vanity as well as the pernicious eflects of human science. 


But while Menno retained these doctrines in a general 
sense, he explained and modificd them in sueh a 
manner as made them resemble the religious tenets that 
were universally received in the Protestant ehurches 5 
and this rendered them agreeable to many, and made 
them appear inoffensive even to numbers who had no 
inclination teembrace them. It however so happened, 
that the nature of the doctrines considered in them- 
selves, the cloquenee of Menno which set them off to 
sueh advantage, and the eircumstanees of the times, 
gave a high degree of credit to the religious system of 
this famous teacher among the Anabaptists, so that 
it made a rapid progress in that seet. And thus it 
was in eonsequence of the ministry of Menno, that the 
different sorts of Anabaptists agreed together in ex- 
cluding from their communion the fanatics that dis- 
honoured it, and in renouncing all tenets that were 
detrimental to the authority of civil government, and 
by an unexpected coalition formed themselves into one 
community. ) 

Though the Mennonites usually pass for a sect of 
Anabaptists, yet M. Herman Schyn, a Mennonite 
minister, who has published their history and apology, 
maintains, that they are not Anabaptists either im 
principle or by origin. However, nothing ean be 
more certain than this faet, viz. that the first Men- 
nonite congregations were eomposed of the different 
sorts of Anabaptists, of those who had bcen always 


inoffensive and upright, and of those who, before their - 


econversien by the mimistry of Menno, had been sedi- 
tious fanatics: besides, it is alleged that the Menno- 
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opinions and doctrines, wich led the seditious and 
urbulent Anabaptists of old to the commission of so 
many and such enormous crimes: such particularly is 
the doctrine concerning the nature of Christ’s king- 
dom, or of the church of the New Testament, though 
modified in such a manner as to have lost its noxious 
qualities, and to be no longer pernicious in its inilu- 
ence. 

The Mennonites arc subdivided into several sects ; 
whereof the two principal are the Lvandrians or FLE- 
MINGIANS, and the WaTERLANDIANS. The opi- 
pions, says Mosheim, that are held in common by the 
Mennonites, seem to be all derived from this fundamen- 
tal principle, that the kingdom which Christ establish- 
ed upon earth is a visible church or community, into 
which the holy and just alone arc to be admitted, and 
which is ccnsequently exempt from all thosc constitu- 
tions and rules of discipline that have been invented 
by hnman wisdom, for tlic correction and reformation 
ofthe wicked. ‘This principle, indeed, was avowcd 
by the ancient Mennonites, but it is now almost whol- 
ly renounced: nevertheless, from this ancient doctrine, 
many of the religious opinions that distinguish the 
Mennonites from al] other Christian communitics, 
seem to he derived: in conscquence of this doctrine, 
they admit none to the sacrament of baptism but 
persons that are come to the full use of their reason 5 
they neither admit civil rulers into their communion, 
nor allow any of their members to perform the func- 
tions of magistracy; they deny the lawfulness of re- 
pelling force by force, and consider war, in all its 
shapes, as unchristian and unjust ; they entertain the 
utmost aversion to the exccution of justice, and more 
especially to capital punishments ; and they also refuse 
to confirm their testimony by an oath. The particu- 
lar sentiments that divided thc more considerable so- 
cietics of the Mennonites are the following: The rigid 
Mennonites, called the éZemngvans, maintain with va- 
rious degrees of rigour, the opinions of their founder 
Menno, as to the human nature of Christ, alleging 
that it was produccd in the womb of the Virgin by 
the creating power of the Holy Ghost; the obligation 
that binds us to wash the feet of strangers, in consc- 
quence of our Saviour’s command; the necessity of 
excommunicating and avoiding, as onc would do the 
plague, not only avowed sinners, but also all those whio 
depart, even in some light instances pertaining to dress, 
&c. from the simplicity of their ancestors; the con- 
tempt due to human learning, and other matters of less 
moment. However this austere system declines, and 
the rigid Mennonites are gradually approaching towards 
the opinions and discipline of the more moderate or 
Waterlandians. 
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The first settlement of the Mennonites, in the Unit- 
ed Provinces, was gianted them by William prince of 
Orange, towards the close of the 16th century 3 but it 
was not before tlie following century that their liberty 
and tranquillity were fixed upon solid foundations, 
when, by a confession of faith published in the year 
1626, they clearcd themselves from the imputations of 
those pernicious and detestable errors that had been 
laid to their charge. In order to appease their intcs- 
tine discords, a considerable part of the Anabantists of 
Flanders, Germany, and Vriesland, concluded their de- 
bates in a conference held at Amsterdam, in the ycar 
1630, and entered into the bonds of fraternal commu- 
nion, each reserving to themselves a liberty of retain- 
ing certain opinions. This association was renewed 
and confirmed by new resolutions, in the year 16495 
in consequence of which, the rigorous laws of Menno 
and his successors were, in various respects, mitigated 
and corrected. 

MENOLOGY, MeEnotocium, (from gen, month, 
and Aoyes, discourse), 18 much the same as martyrology, 
or calendar, in the Latin. | 

The Greck menologium is divided into the several 
months in the year; and contains an abridgment of 
the lives of the saints, with a bare enumeration of the 
names of such whose lives were never written. The 
Greeks have various menelogies 5 aud the Romans tax 
them with inscrting divers heretics in their menologies 
as saints. —Baillet treats of them at large. 
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Mensores. 


MENSA, in law books, a term that includes in it 


all patrimony, and necessaries for livelihood. 

MENSALS, Mensausa, in church history, such. 
livings as were formerly united to the tables of religi- 
ous houses, and hence called mensal benefices. See the 
article BENEFICE. 

MENSES, Catramenta, in Aledicine, the monthly 
evacuations from the uterus of wemen not with child 
or not giving suck. They are so called from mensis 
‘month,’ the period wherein they return. ‘They are 
also called flowers, courses, &c. By the Jewish law a 
woman was unclean while the menstrual blood flowed 5 
and the man who touched her, and the moveables she 
had touched, were declared unclean.—Lev. xv, Sce 
MipwiFery and MEDICINE. 

MENSORES, among the Romans, were harbingers, 
whose business it was to go before the empcror, and fix 
upon lodgings for him when he travelled into any of the 
provinces. They also marked out encampments, and 
assigned every regiment its post. | 

Mensores were also Jand-surveyors, architects, or ap- 
praisers of houses and public buildings. ‘The distribu- 
tors of provisions in the army were called mensores fru- 
mentarit. And mensores was also an appcllation given 
to servants who waited at table. 


MENSURATION. 


PvERy branch of the mathematics whieh has for its 
object the comparison of geometrical quantities, and 
the determination of their proportions to each other, 
may be comprehended under the gencral name Mensu- 
ration. So that, taking the term in its most extensive 


sense, whatever is delivered in this work under the titles 
GEOMETRY, I'RIGONOMETRY, Conic SECTIONS, part 
of ALGEBRA, and a very considerable portion of FLUX- 
IONS, may be considered as constituting particular 
branches of this general theory. “" 
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Tables of | ‘The term mensuration, however, is also frequently 
Measures. used in a less extensive sense, and is applied to a sys- 
tem of rules and methods by which numerical measures 
of geometriea] quantities are obtained. And it is to 
this linuted view of the subject that we propose to eon- 
fine our attention in the present treatise. In general, 
it will only be necessary to give the practieal rules, as 
we have already explained their foundation when treat- 
ing of GEomETRY, Conic SEcrions, and Fiuxtons ; 
but, in addition to the rules, in a few instances, we 
shall give their demonstrations. , 

In all practical applications of mathematics it is ne- 
cessary to express magnitudes of every kind by num- 
bers. For this purpose a line of some determinate 
length, as one inch, one foot, &e. is assumed as the 
measuring unit of lines, and the number expressing how 
often this unit is contained in any line, is the numeri- 
cal value or measure of that line. 

A surface of some determinate figure and magnitude 
is assumed as the measuring unit of surfaces, and the 
number of units eontained in any surfaee is the nume- 
rical measure of that surface, and is ealled its area. It 
is usual to assume, as the measuring unit of surfaces, 
a square, whose side is the measuring unit of lines. 

A solid of a determinate figure and magnitude is in 
like manner assumed as the measuring unit of solids, 
and the number of units contained in any solid is its so- 
lidity or content. “The unit of solids is a cube, each of 
whose edges is the measuring unit of lines, and eonse- 
quently eaeh of its faces the measuring unit of surfaces. 

A right angle is conceived to be divided into go 
equal angles; and one of these, ealled an angle of one 
degree, is assumed as the measuring unit of angles. 

The measures generally employed in the application 
of mensuration to the common affairs of life, and their 
proportions to cach other, are expressed in the follow- 
ing tables, 


Table of Lineal Measures. 


12 Inehes = 1 Foot. 
3 Feet = 1 Yard. 

6 Feet = 1 Fathom. 

5% Yards = 1 Pole, Rod, or Perch, 

‘ 40 Poles = 1 Furlong. 
8 Furlongs = 1 Mile. 

3 Miles = 1 League. 

69% Miles nearly = 1 Degree. 


360 Degrees = The earth’s circumference. 
Note. An inch is supposed equal to three barley- 
corns in length. 


4 Inches = 1 Hand, or handsbreadth. 
5 Feet = 1 Geometrical Pace. 

4 Poles or 66 Feet ee ee 
100 Links each 7,%3, bes 1 i gt Aner 
74 Feet = 1 Scots chain. 


Table of Square Measures. 


144 Square Inches 1 Foot square. 


g Square feet = 1 Yard. 

30% Square Yards = 1 Pole. 

40 Square Poles = 1 Rood. 

4 Roods or 160 Square Poles == 1 Acre. 
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100,000 to 78,694. 


OF Rig, 
Res anc 


a 


10 Square Chains { és ie hae 


or 100,000 Square Links 
640 Square Acres = 


1 Square Mile. 4 


Note. The Scots acre is to the English acre as 


Table of Solid Measures. 7 | 


1 Cubie Foot. 
1 Cubic Yard. 


1728 Cubie Inehes = 
r Ale Gallon. ‘ 


27 Cubie Feet 


Note, 282 Cubic inches make 
231 1 Wine Gallon. 
21 50.42 a Winchester Bushel. 


105 Cubic inehes 1 Seots Pint. 
The Wheat Firlot contains 212 Scots Pints. 
The Barley Firlot 31 Scots Pints. 


SECTION I. 


OF THE MENSURATION OF RIGHT LINES 
AND ANGLES. 


a triangle are to be found, when other sides and angles 
are given, might be considered as belonging to this 
part of mensuration. But as these are fully investi- 
gated and explained in the artiele PLanE Tr1GoNo- 
METRY, it is not neccssary to deliver them also here. 
Referring therefore to that article, we shall employ the 
remainder of this section in the application of trigono- 


i 
THE rules by which certain of the sides or angles of | 
j 


metry to the mensuration of heights and distances. : F 
Mensuration of Heights and Distances. 3 


By the application of geometry the measurement of 
lines, whieh, on account of their position or other cir- 
cumstances, are inaccessible, is reduced to the determi- 
nation of angles, and of other lines whieh are acees- 
sible, and admit of being measured by methods suffi- 
ciently obvious. 

A line considered as traccd on the ground may be 
measured with rods or a Gunter’s ehain of 66 feet; 
but more expeditiously with measuring tapes of 50 or 
100 feet. By these, if the ground be tolcrably even, 
and the direction of the line be traced pretty correctly, 
a distance may, by using proper care, be measured 
within about 3 inches of the truth in every 50 feet, so 
that the error may not cxceed the 200th part of the 
whole line. 

Vertieal angles may be measured with a quadrant 
furnished with a plummet and sights in the manner in- 
dicated by fig. 1. and fig. 2. If an angle of elevation 
is to be measured, as the angle contained by a horizon- 
tal line AC, and a line drawn from A to B the top of a 
tower, hill, or other eminenee; or to a celestial body, 
as a star, &e.; the centre of the quadrant must be fixed 
at A, and the-instrument moved about A, in the ver- 
tical plane, till to an eye placed at G the object B 
be seen through the two sights D, d. Then will the 
arch EF, eut off by the plumb-line AF, be the measure 
of the angle CAB. 

An angle of depression CAB (fig. 2.) is to be mea- 
sured exactly in the same manner, except that here the 

| I eye i 


Plate 
CCCXXXI) 
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A les. 
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MENSURATION, 
ight eye is to be placed at A the centre of the instrument, ) 
h and and the measure of the angle is the arch EF. 


But the most convenient instrument of any for ob- 
serving angles, whether vertical or horizontal, is the 
Theodolite. 'This instrument is variously constructed, so 
as to admit of being sold at a higher or lower price, ac~ 
cording to the degree of accuracy the purchaser may 
wish to attain in his observations with it. An instru- 
ment of this kind is represented in fig. 3. Its principal 
parts are, 1. A telescope and its level CC, D. 2. The 
vertical are BB. 3. ‘The horizontal limh and compass 
AA. The limb is generally about 47 inches ia diame- 
ter. 4. The staff with its parallel plates E. 

The tclescope CC in the best instruments is general- 
ly of the achromatic kind, in order to obtain a larger 
field and greater magnifying power. In the focus of 
the eye glass are two very fine hairs or wires, at right 
angles to cach other, whose intersection is in the plane 
of the vertical arc. The object glass may be moved 
to different distances from the cye glass by turning the 
milled nut a, and thus may be accommodated to the 
eye of the observer and distance of the object. The 
screws for moving and adjusting the cross hairs, are 
sunk a little within the eye tube. On the outside of 
the telescope are two metal rings which are ground per- 
fectly true. These are to lie on the supporters e, ¢, call- 
ed Y’s, whieh are fixed to the vertical arc. [he ver- 
tical arc BB is firmly fixed to a long axis which is at 
right angles to the plane of the arc. This axis is sus- 
tained by, and moveable on, the two supporters, which 
are fixed firmly to the horizontal plate. On the upper 
part of the vertical arc are the two Y’s for holdmg the 
telescope ; the inner sides of these are so framed as to 
be tangents to the cylindric rings of the telescope, and 
therefore bear only on one part. ‘The telescope is con- 


‘fined to the Y’s by two loops which turn on a joint, 


and may therefore be readily opened and turned back 
When the two pins are taken out. 

One side of the vertical arc is graduated to half de- 
grees, which are subdivided to every minute of a de- 
gree by a nonzzs. It is numbered each way ; from o 
to 90° towards the eye end for angles of altitude, and 
from 0 to 50° towards the object end for angles of de- 
pression. On the other side of the vertical arc are two 
ranges of divisions, one for taking the upright height 
of timber in rooth parts of the distance between the in- 
strument and tree whose height is to be measured ; and 
the other for reducing hypothenusal lines to such as are 
horizontal. 

The vertical arc is cut with teeth or a rack, and 
may be moved regularly, and with ease, by turning the 
milled nut 2. 

The compass is fixed to the npper horizontal plate, 
its ring is divided into 360°, and the bottom of the box 
38 divided into four parts or quadrants, each of which is 
subdivided to every 10°. The magnetic ncedle is sup- 
ported in the middle of the box upon a stcel pin finely 
pointed, and there is a wire trigger for throwing the 
needle off the point when not in use. 

The horizontal limb AA consists of two plates, one 
moveable on the other, the outermost edge of the up- 
per plate is chamfered to serve as an index to the de- 
§tees on the lower. ‘The upper plate, together with 
the compass, vertical arc, and telescope, are easily 
turned round by a pinion fixed to the screwc; dis a 


sit 


nat for fixing the index to any part of the limb, and of Right 
thereby rendering it secure, while the instrument is Lines and 


moved from one station to another. 
limb is divided into half degrees, and numbered from 
the right hand towards the left; the divisions are sub- 
divided by the nonius scale to every minute of a de- 
gree. 

_Qn the upper plate, towards the nonius, are a few 
divisions similar to those on the vertical are, giving the 
1ooth parts, for measuring the diameter of trees, build- 
ings, &c. 

The whole instrument fits on the conical ferril of a 
stroug brass-headed staff, with three substantial wooden 
legs. ‘The top or head of the staff consists of two brass 
plates E, parallel to each other: four screws pass through 
the upper plate and rest on the lower plate; by the 
action of these the horizontal limb may be set truly le- 
vel, and for this purpose a strong pin is fixed to the out- 
side of the plate, and connected with a ball that fits in- 
to a socket in the lower plate ; the axis of the pin and 
ball are so framed as to be perpendicular to the plate, 
aud conscquently to the horizontal limb. 

There arc three adjustments necessary before the in- 
strument is applied to the mensuration of angles. In 
the first place, care must be taken that the line of colli- 
mation (that is, the line of vision passing through the 
cross hairs) be exactly in the centre of the cylindric 
rings round the telescope ; in the next place, that the 
level be parallel to this line ; and, lastly, the horizon- 
tal limb must be so set, that when the vertical are is at 
zero, and the upper part moved round, the bubble 
of the level will remain in the middle of the open 
space. 

When these adjustments are made, and the instru- 
ment is to be applied to practice, the lower plate of the 
horizontal limb AA being supposed to remaim unmoved 
and parallel to the horizon, the telescope is to be di- 
rected successively to the different objects, whose angu- 
lar positions are to be determined, by means of the pi- 
nions at c and 6; (the former of which turns the upper 
part of the instrument round in a horizontal plane, and 
the latter turns the are BB in a vertical plane). Then, 
the angle which a line passing through the axis of the 
telescope and any object makes with the horizon, will 
be indicated by the arc of the vertical circle between 0° 
and the index engraved on the nonius scale H fixed to 
the upper plate of the horizontal limb of the instru- 
ment. Also, .the horizontal angle contained by two 
vertical planes couceived to pass through any two ob- 
jects and the centre of the instrument, will be shewn by 
the arc of the lower plate of the horizontal limb over 
which the index engraved on the upper plate has passed 
by the direction of the telescope being changed from 
the one object to the other. 

Having thus cxplaincd shortly the nature of the in- 
struments by which accessible lines and angles are to 
be measured, and the manner of applying them, we 
shall now show, by a few examples, how to find from 
these other lines which cannot be determined by a di- 


rect measurement. 


The horizontal, Angles. 


Fxample 1. Waving measured AE, a distance of Fig. de 


200 feet in a dircct horizontal line from the bottom of 
a tower, the angle BCD, contained by the horizontal 


line CD: and a line drawn from C to the top of the 
tower’, 


512 
Of Right tower, was measured by a quadrant, 


or thcodolite pla- 


Lines and ced at C, and found to be 47° 30’. The centre C of 


Hig. 5 


ty 


Angles. the instrument was five feet above the linc AF at its 
extremity E. It is required hence to determine AB 
the height of the tower. | 

In the right-angled triangle CBD we lave given 
the side CD==200 fect, and the angle C=q47° 30’. 
And since by the rules of PLanE TRIGONOMETRY, 


rad. : tan. BCD :: DC: DB; 


By employing the logarithmic tables (sce LoGa- 
RITHMS), and proceeding as is taught in PLAN® 
TRIGONOMETRY, we shall find DB = 218.3 fect. ‘To 
which add DASEC=5 feet, the height of the instru- 
ment, and we have AB=223.3 feet, the height of the 
tower. 


Ex. 2. Suppose a cloud, or balloon C, is seen at the 
same time by two observers at A and B, and that these 
stations are in the same vertical plane with the object 
C, and on the same side of it. Also suppose that its 
angles of elevation, viz. the angles A and B are 35° 
and 64°, and that AB, the distance between the ob- 
servers, is 880 fcet. It is required hence to determine 
CD the height of the object, also AC, BC its distances 
from the two observers. 

In the triangle CAB there are given the outward 
angle CBD=64°, and onc of the inward angles A= 
35°; hence the other inward angle ACB, which 1s 
their difference, is given, and =64°—35°= 29°. 

Now in the triangle CAB 


Sin. ACB : sn. As: AB: BC, 
and sin. ACB : sin. B :: AB : AC, 


From thesc proportions, by actual calculation, BC. will 
be found = 1041 fect, and AC == 1631 feet. 


Again, in the right-angled triangle BCD 
sn. Bs: BO: CD. 
Hence CD will be found =936 feet. 


Tad. 


Ex. 3. Wanting to know the breadtli CD of a river, 
and also the distance of an object A close by its side 
from another object C on its opposite side, a base AB 
of 409 yards was measured along the bank. Then, by 
means of a theodolite, the angles CBA and CAB 
were measured, and found to be 37° go’ and 59° 15! 
respectively. It 1s required thence to determine the 
- breadth CD, and the distance AC between the objects 
A and C. 

This example differs from the last only by the given 
angles, and distances required, lying in a horizontal 
instcad of a vertical plane. 

In the triangle ABC we have the base AB, also the 
angles A and B, and consequently the angle C given. 


a3 
The 


And by Plane Trigonometry, 
Sin. ACB : sin. Bs: AB: AC. 


Hence AC is found to he’ 246.2 yards. 
Also, in the right-angled triangle ACD, 


sin. Aus: AC ;0€D. 
Hence CD is found to be 211.6 yards. 


rad. : 
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_tal distance of the vessel ; and alsa lA, the height of the 


top of the obclisk was found to make an angle of 41° 


Hence DC, the height required, will be found to be 


Fix. 4. At B the top of a tower which stood on gg»: 
a hill near the sea shore, the angle of depression of a Lines. 
ship at anchor (viz. the angle HIBS), was 4° 52’; and Ang 
at R, the bottom of the tower, its depression (namely, — ¥ 
the angle NRS) was 4° 2’. Required AS the horizon. * 


bottom of the tower above the level of the sea, supposing 
RB the height of the tower itself to be 54 feet. 

From the angle BSA=HBS=4° 52’, subtract the 
angle RSA=NRS=q? 2’, and there remains the angle . 
BSR=50'. Also, from the angle HBA=g0° subtract 
HBS=4° 52’, and there remains SBR=85° 8’, 


In the triangle SBR, 
Sin. BSR: sin. SBR :: BR: SR; 
Hence SR is found. Again, in ‘the triangle SRA, 


sin. RSA :: SR: AR, , 
cos. RSA ::SR: AS. : } | 


F'rom the first of these proportions we find AR=260 
feet ; and from the second, AS= 3690 feet. 


rad. : 
and rad. : 


Ex. 5. To measure. the height of an obelisk CD, 5,7 
standing on the top of a declivity, two stations at A — 
and B were taken, one at the distance of 40, and the 
other at the distance of 100 feet from the centre of its 


base, which was m a straight line with the stations. 


At the nearer station A, a line drawn from it to the 


with the plane of the declivity ; and at B, the more . 
remote station, the !ke angle was found to be 23° 49/. , 
Hence it is required to find the height of the obe- 
lisk. . 
From the angle CAD = 41°, subtract the angle | 
B= 23°45’, and there remains the angle BCA= 
17° 15! | 
In the triangle BCA, 
din. BCA: sin. B:. AB: AC. “Hence AC=8 1-49 feet. 
And in the triangle ACD, 
AC+AD : AC—AD:: tan. (D-LC) : tan. 4 (D—C). 
Hence } (D—C)=40° 24’, which, subtracted from 
% (D+C), gives the angle ACD=2%° 5/5. 
Lastly, in the triangle ACD, 
Sin. ACD: sin. As: AD: DC. 


| 
i 
[ 


57.62 feet. ; 


Ex. 6. Wanting to know the distance between two Fig. 9 
naccessible objects H and M, a base AB of 670 yards 
was measured in the same plane with the objects, and 
the following angles were taken at its extremities. 


At As BAM =40° 16! ABH = 42° 22! 
“| MAH=57 go HBM=71 7 
Hlence it is required to determine HM, the distance 
between the objects. 


Tn the trianele HAB we have the angle HBA= 
42° 22’, the angle HAB (= HAM + MAB) — 
AG on 


AtB 


Pre | 


MENSURATION. 


b ht 97° 56’, and therefore thc remaining angle AHB — 
pisand 39° 42’. We have also the side AB = 670 yards. 
é vox” Hence, by this proportion, 


Sin. AHB : sin, HBA:: AB: ATI. 


we find AH=706.8 yards. 

Again, in the triangle MAB we have the angle 
MAB= 40° 16’, the angle ABM (=ABH+HBM) 
==113° 20’, and therefore the angle AMB=26° 19. 
Hencc from the proportion, 

Sin. AMB : sin. ABM :: AB: AM 
we get AM=1380.4. 

In the triangle HAM, besides the angle HAM= 
57° 40’ we have now the sides AH = 706.8, and 
AM=1389.4 yards, to find the remaining side HM. 
Therefore, proceeding according to the rules of trigo- 
nometry, we state this proportion, 


AM+AH ; AM—AH :: tan. {(ANM-+-AMED : 
tan. }(AHM—AMHEL.) 

Hence we find half the difference of the angles AHM 
and AMH to be 30° 36’, which taken from 61° 10’, 
half the sum, leaves 30° 34’ for AMH the least of the 
two angles. Lastly, from the proportion 


Sin. HMA : sin. HAM :: HA: HM, 


we get HAL—= 1174 yards, the answer to the ques- 
tion. 


Ew. 4, There arc three objects A, B, C, whose dis- 
tances asunder are known to be as follows; namely, 
from A to B 1064, from A to C 202, and from B to 
C 131 fathoms. Now to determine the distance of D 
a fourth object, or station, from each of the other three, 
the angle ADB was measured with a theodolite, or 
other suitable instrument ; and found to be 13° 30’, and 
the angle CDB was found 29° 50’. Hence it is re- 
quired to determine the distances DA, DB, and DC, 
supposing DB the least of the three. 

Let a circle be described about the pomts A, D, and 
C; and Ict DB be produced to meet the circle again 
in EF, and draw AE, CE. 

In the triangle AEC there are given the side AC= 
202 fathoms, the angle ACI. (=ADE. Geom. Sect. 
If. Theor. 15.) =13° 30’, and the angle CAE (= 
CDE)=209° 50’. Hence (by Tricon.) we shall have 
AE=68.416 fathoms. 

In the triangle ABC, all its sides are given, and 
hence the angle BAC will he found =35° 35’ 54”; 
to this, add the angle CAE, and the sum is the angle 
EAB=65° 25! 54”. 

In the triangle ABE, we have given AB=106.5, 
AE=68.716, the angle BAE=65° 25° 54”3 lence 
we shall have the angle ABE=38° 43! 41”, and the 
migle AR B==4 5° 51’ 25. | 

In the triangle ADE we have the side AU=68.716, 
the angle ADE=13° 30’, and the angle AED=75° 


51’ 25”. Hence we have AD=28 5.43 fathoms, which 


1s one of the distances required. 

In the triangle ABD we have AB=106.5, the angle 
ADB=13° 30’, the angle DAB (=ABE—ADB) 
25° 13’ 45”. Hence BD, another of the distances 
sought, will be found =194.45 fathoms. 

Lastly, In the triangle ADC, there is given AC= 

Vou. XIII. Part I. 


202, the angle ADC (=ADB-+-BDC) =43° 20%, Of Right 
Hence we. Lines and. 
get DC=256.97 fathoms, which is the remaining dis- _Ansies. 


the angle DCA (= DEA) =79° 15/ 25". 


tance sought. 


Ex. 8. From a ship at sea a point of Jand was ob- Fig. 17. 


served to bear . by 8.3 and after sailing N. E. 12 
miles, the same point was found to bear S. E. by E. 
How far was the last observation made from the point 
of land? 

Let A be the first position of the ship, B the second, 
and C the point of Jand. In the triangle ABC we 
have given the angle A= 5 points or 56° 15’, the angle 
B=9 points, or 101° 15’, and the aagle C=2 points 
or 22°30’. Also the side AB=12 miles. Hence (by 
Tricon.) the side BC is readily found to be 26.073 
miles. | 

There are various other instruments and methods by 
which the heights or distances of objects may be found. 
One of the most simple instruments, both i-respect of 
its construction and application, is a square, ABCD, 


made of some solid material, and furnished with two Fig. 12. 


sights on AB, one of its cdges, and a plummet fasten- 


‘ed to A, one of its angles, and having the two sides 


BC, CD, which contain the opposite angle divided into 
IO, or 100, or 1000 equal parts. 


To measure any altitude HK with tins instrument. Fig. 13. 


Tet it be held in such a position that K, the top of the 
object may be seen through the sights on its edge AB, 
while its plane is perpendicular to the horizon; then 
the plummet will cut off from the square a triangle 
similar to that fermed by the horizontal line AI, the 
vertical line IK, and the line AKX drawn from the eye 
to the top of the object. 

If the line of the plummet pass through D the oppo- 
site angle of the square, then the height Kf will be 
equal to Ai, the distance of the eye from the vertical 
line to be measured. If it meet AD, the side of the 
square next the eye, in some point E_ between A and 
D, then the triangles ABE, ATK, being similar, and 
the angle ABE equal to the angle AKI, we have 
AE:AB:: AL :IK. Let us now suppose AD= 
AB to be divided into 1000 equal parts; then the 
length of AE will be expressed by a certain number 
of these parts; thns the proportion of AF to AB, and 
consequently that of AI to IK will be given; there- 
fore if AI be determined by actual measurement, we 
may from the above proportion immediately find IK. 

If again the line of the plummet meet DC the side of 
the square opposite to the sights in F’, then, in the similar 
triangles ALK, BCF, the angle AKI is equal to BFC; 
thus we have BC: CF:: Al: IK. Hence IK is de- 
termined as before, and in each case by adding HiT the 
height of the eye, we shall have HK the whole height 


required. 
SECTION II. 
MENSURATION OF PLANE FIGURES. 


ProsuiEM I. 


To find the area of a parallelogram, whether it be 
a square, a rectangle, a rhombus, or a rheni- 


boid. 
3T 


t 


RuLE 
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Of Plane Rote I. 


Micures. 
ty Multiply the length by the perpendicular breadth, 


and the product will be the arca. 


This rule is demonstrated in GEOMETRY, Seet. IV. 
Theor. 5. 


Vig. 14. Ex. 1. Required the area of a square ABCD, whose 
side AB is 103 inehes. 
Flere 1c} X 10% or 10.5 X 10. == 110.25 square inches 
is the area required, 


Fig. 15- Ex, 2. Required the area of a rcetangle EFGH, 
whose length EF is 13.75 chains, and breadth FG is 
9.5 chains. 
Here 13.75% 9.52=130.625 square ehains is the 
area, whieh, when reduced to aeres, &e. is 13 ac. 0 70. 
10 po. 


Fig. 16. Ex. 3. Required the area of a parallelogram KLMN, 
whose length KL is 37 feet, and perpendicular breadth 
NO is 53 or 5.25 feet. 
In this example the area is 37 X 5.25=194.25 square 
feet, or 21.583 square yards. 


Rue IT; 


As radius, 

To the sine of any angle of the parallelogram, 

So is the product of the sides ineluding the angle, 
To the area of the parallelogram. 


To see the reason of this rule it is only necessary to. 


observe, that in the parallelogram KLMN, the per- 
pendicular breadth NO is a fourth proportional to ra- 
dius, sine of the angle K, and the oblique line KN, 


T : : me K 

(TRIGONOMETRY), and is therefore equal to ee : 
TQQ. 

ex . sine K 
xKN; therefore the area of the figure is = 
rad. 


x KN xKL, which expression is the same as the result. 


obtained by the above rule. 


Ev. Suppose the sides KL and KN are 36 feet, and 


25.5 feet, and the angle K is 58°, required the area. 

Flere it will be convenient to employ the table of lo- 
garithms given at the end of the article LoGARITHMS. 
The operation may stand thus, 


log. rad.. I0.00000, 


log. sin. 58° 9.92842. 
log. (36 X 25.5)=log. 36-+-log. 25.5. 2.96284 


log. of area 2.891 26 


area== 778.5 square feet. 


Prose If. 


Having given any two sides of a right-angled tri- 
angle, to find the remaining side. 


Rute. 


1. When the sides 


about the right angele are given 
to find the hypothenuse. ° : . _- 


e. 


Add together the squares of the sides about the right gp Pla mY 
angle, and the square root of the sum will be the hypo- Figure. } 
thenuse. | a 

2. When the hypothenuse and one of the sides about 
the right angle is given, to find the other side. 

From the square of the hypothenuse subtract the 


square of the given side, and the square root of the re- 
nininder will be the other side. | 

This rule is dedueed from Theor. 13. Sect. LY. | 
GEOMETRY. | 


? Fo 
Example 1. In a right-angled triangle ABC, the Fig, 1, 
sides AB and AC, about the right angle, are 33 feet 


and 56 feet; what is the length of the hypothenuse 
BC? 


Here 33?-++ 56°=3136-+1089=-4225, 
and 4/(4225)==65 feet, =the hypothenuse BC, 
Ea. 2. Suppose the hypothenuse BC ta be 65 feet, 
and AB one of the sides about the right angle to be 33 
feet ; what is the length of AC the other side? | 
Here 6 5’—33°==4225—1089== 3136 ; 
and 4/(3316)=56 feet=the side AC. 


ProsBueM LIT: 


To find the area of a triangle. 


Ruret I. 


Mnuitiply any one of its sides by the perpendicular 
let fall upon it from the opposite angle, and half the 
produet will be the area. 


The truth of this rule is proved in GEOMETRY, Sect. 
TV. Theor. 6. 


Ewvample. What is the area of a triangle ABC, 
whose base AC is 40, and perpendicular BD is 14.52 
chains ? 

The produet of tlie base by the perpendicular, or pig, 15,! 
40 X 14.52, is 580.8 square chains, the half of whieh, 
or 290.4 sq. ch.==29 ac. 0 7. 6.4 po. is the area of the 
triangle. 


Rote II. 

As radius, 

To the sine of any angle ofa triangle, ) 

So is the produet of the sides ineluding the angle, 

To twiee the area of the triangle. 

This rule follows immediately from the seeond rule 
of Prob. [. by eonsidering that the triangle KNL 
(fig. 16.) is half the parallelogram KNML. 

Example. What is the area of a triangle ABC, fig. 14 
whose two sides AB and AC are 30 and 40, andthe = 
included angle A is 28° 54’? i 


Operation by Logarithms. 


log. rad. 10.00000 
log. (30 X 40)=log. 30-+4-log. 40. 3.07918 
log, sin, 28° 57! 9.68489 = 
log. of twice area 2.76407 


twice area 580.85 
area 299-42 
ere eee 


Rut 


Hf ane 


F res 
— 


MENSURATION. 
g de is AB—BC, it wili readily appear that, putting of Plane 


Rute III. 


When the three sides are given, add together the 
three sides, and take half the sum. Next, subtract 
each side severally from the said half sum, thus obtain- 
ing three remainders. Lastly, multiply the said half 
sum, and thosc three remainders all together, and ex- 
tract the square root of the last product for the area of 
the triangle. 


This practieal rule is dedueed from the following 
geomctrieal theorem. The area of a triangle is a 
mean proportional between two rectangles, one of which 
is contained by half the perimeter of the triangle, and 
the excess of half the perimeter above any one of tts 
sides ; and the other 7s contained by the cacesses of half 
the perimeter above each of the other two sides. As this 
theorem is not only remarkable, but also of great utili- 
ty in mensuration, we shall here give its demonstra- 
tion. 

Let ABC then be any triangle ; produee AB, any 
one of its sides, and take BD, and Bd, each equal to 
BC; jom CD and Cd, and through A draw a line pa- 
vallel to BC, meeting CD and Cd produced in E and 
e; thus the angle AED will be equal to the angle 
BCD, (Geometry, Sect. I. Theor. 21.), that is, to 
the angle BDC or ADQC, (Sect. I. Theor. 11.) 5 and 
hence AE=AD (Sceet. I. Theor. 12.) 5 and in like 
manner, because the angle Ae dis equal to tie anple 
BC d, that is, to the angle BdC, or Ade, therefore 
A e=A d. 

On A asa centre, at the distance AD or AE, de- 
sribe a circle meeting AC in F and G3; and on the 
same centre, with the distance A d or A e, describe an- 
other circle meeting AC in fand g, and draw BH 
and B A perpendicular to CD and C d. 
BD, BC, Bd are equal, the point C is in the circum- 
ference of a circle, of which D d is the diameter, there- 
fore CD and Cd are bisected at H and /” (Sect. If. 
Theor. 6.) and the angle DC dis a right angle, (Sect. 
Il. Theor. 17.), and hence the figure CHB / is a reet- 


angle, so that BA= CH=}CD, and BH=CA= 


+ C d. 

Join BE, and Be, then the triangle BAC is equal 
to cach of the triangles BEC, Be C (Seet. IV. Theor. 
2. Cor. 2.); but the triangle BEC is cqual to 7 ECx 
BH (Sect. IV. Theor. 2.), that is to; ECxXCd; and 
in like manncr the triangle Be C is equal to ~e CX 
Bh, that isto Se Cx CD, therefore the triangle ABC 
is equal to 4 ECC d, and also to eC XCD. 


Now since CD: Cd:: CEXCD:CEXCd§ Sect. IV. 
and also CD: Cd:: CexCD: CexCdl Theor. 3. 


Therefore CE x CD : CE XC d:: Cex CD: Cex Cd; 

that is, beeause CExX CD=FC x CG, and Cex C d= 

fCxC g (Sect. IV. Corollaries to Theor. 28. and 29.), 
FCxCG: CExCd:: CexCD: fCxCg; 


which last proportion (by taking one-fonrth of each of its 
terms, and substituting the triangle ABC for its equi- 
valent values 7 CExC d and | Cex CD) gives us 


> FC xX2CG: trien. ABC :: trian. ABC: EfCX3Cg. 


& on ° £ +77 
“Jow, if it be considered that the radius of the cirele 


Then, because 


2s for the perimeter of the triangle ABC, we have 
FC (=AB+4 BC + AC) =2s 
CG (=AB4+ BC — AC) =25—2 AC, 


ACK mhOay } an—se} )=20—2BC, 

ge (=AC— } AB—BO i = s—2 AB. 
Put now a, b,c for the sides AC, BC, and AB respec- 
tively, then 3 F'Cms, 4 GCas—a, 5 f Cms—b, 1C g 
—=s—c ; thus the last proportion becomes 
8X (s—a): trian. ABC:: trian. ABC: (s—b) x (s—c) 

» e e ’ 

which conclusion, when cxpressed in words at length, is 
evidently the proportion to be demonstrated. 
_ And as a mean proportional between two quantities 
is found by taking the square root of the product, it 
follows that the area of the triangle ABC, which is a 
mean between s X (sa) and (s—d) x (s—c), is 
equal to : 


of } SX (s—a) X (s—b) X (s—c) i 
which formula, when expressed in words at length, gives 
the preceeding rule. 


Example. Required the area of a triangle whose 
three sides are 24, 36, and 48 chains respectively. 


Here 24+4-36-+-48=108 = the sum of the three sides. 
And — =54= half that sum. 


Also 54 — 24 = 30, the first remainder; 54—36= 
18, the second remainder; and 54—48=6, the third 
remainder. “1 


The produet of the half sum and remainders 1s 
54X30 X18 X 6=174960. 
And the square root of this produet is 


(174960) 418.28 sq. ch. the area required. 


Prozsiem IV. 
To find the area of a trapezoid. 
RULE. 
Add together the two parallel sides, then multiply 
their sum by the perpendicular breadth, or distance be- 


tween -them, and half the produet will be the area. ' 
This rule is demonstrated in GromETRY, Sect. IV. 


Theor. 7. 
Example. 

CD, whose parallel sides AB and DC are 7.5. and 

12.25 chains, and perpendicular breadth DE is 15.4 


chains. 


The sum of the parallel sides is 7.5--12-25=19-75+ 
which multiplied by the breadth 1s 
19-75 X 15-4= 304-153 
and half this produet is 
304-75 152.075 sq. ch. = 15 ae. 33-2 po. 
2 
the area required. 


382 PROBLEM 


515 


Figures. 


Reqnired the.area of the trapezoid AB Fig. ec. 


516 
Of Plane 
Figures. 
an’ amend 


+ 
. 


MENSURATION. 


Prozpiem V. 
To find the area of any trapezium. 


‘ Rue. 


Divide the trapezium into two triangles by a diago- 
nal, then find the areas of these triangles, and add them 
together. 


Note If two perpendiculars be let fall on the diago- 
nal from the other two opposite angles, the sum of these 
perpendiculars being multiplied by the diagonal, half 
the product will be the area of the trapezium. The 
reason of this rule is sufficiently obvious. 


Example. In the trapezium ABCD the diagonal 
AC is 42, and the two perpendieulars BE, DF are 16 
and 18: What is its area? 

Here the sum of the perp. is 16-4-18=-34, which 
multiplied by 42, and divided by 2 gives 

34X42 


ay Wie! the area, 


Prosiem VI. 
To find the area of an irregular polygon. 


Rute. 


Draw diagonals dividing the proposed polygon into 
trapeziums and triangles ; then find the areas of all these 
separately, and add them together for the content of 
the whole polygon. ‘The reason of this rule, and the 
manner of applying it, are sufficiently obvious. 


Prosiem VII. 
To find the area of a regular polygon. 


RuLeE. 


Multiply the perimeter of the polygon, or sum of 
its sides, by the perpendieular drawn from its centre 
on one of its sides, and take half the product for the 
area. 

This rule is only in effect resolving the polygon into 
as many triangles as it has sides, by drawing lines from 
its centre to all its angles, then taking the sum of their 
areas for the area of the figure. 


Example, Required the area of a regular pentagon 
ABCDE, whose side AB, or BC, &c. is 25 fect, and 
perpendicular HK is 14.2 feet. 


Here 25 X 5==125=the perimeter, 
And £25==17.2=2 2150, 
And its half 107 5=the area required. 


Note. If only the side of the polygon be given, its 
perpendicular may be found by the following proportion. 
As radrus, 
“To the tan. of half the angle of the polygon, 
So is half the side of the polygon, 
‘l’o the perpendieular. 


And here, as well as in all other trigonometrical cal- 
culations, we may employ the table of logarithmic sines 
and tangents given in the article LoGARITHMS. 

The angle of the polygon, that is, the angle contain- 
ed by any two of its adjacent sides, will be found from 
this theorem. The sum of all its interior angles is equal 
to twice as many right angles, wanting four, as it has 


sides, which is demonstrated in Theor. 25. Sect. 
GEOMETRY. 


Prosiem VIII. 


To find the diameter and circumference of a cir- 
cle, the one from the other. 


Rutt I 


As 7 is to 22, sois the diameter to the circumfer- 
ence, nearly. 

As 221s to 7, so is the circumference to the diame- 
ter, nearly. 


Roure Il. 


As 113 is to 355, so is the diameter to the circum- 
ferenee, nearly. | 

As 355 is to 113, so is the eircumfcrence to the 
diameter, nearly. 


Rute Ill. 


As 1 is to 3.1416, so is the diameter to the circum- 
ference, nearly. 

As 3.1416 is to 1, sois the circumference to the 
diameter, nearly. 


, Note. The result obtained by the first rule, which is 
the least accurate of the three, will not differ from the 
true answer by so much as its 2400th part. But that 
obtained by the seeond rule, which is the most accurate, 
will not differ by so mueh as its 1o000000th part. 

The proportion of the diameter of a circle to its cir-. 
cumference is investigated in GEOMETRY, Scct. VI. 
Prop. 6. Also in FLuxtons, § 137 and § 140. The 
manner of finding the first and second rules, and others 
of the same kind, is explained in ALGEBRA, Scct. X XI. 
But it is impossible to express exactly, by finite num- 
bers, the proportion of the diameter of the circle to its 
circumference. 


Example. 1. 'To find the circumference of a circle: 
whose diameter is 20. 
By the first rule, 


20% 22 


ee ce ag =625 the answer. 


Or by the third rule 3.1416 X 20>=62.832 the answer. 


Ex. 2. The circumference of a circle is 10 feet, what: 
is its diameter? 
By the second rule, 
113 X10 
355 2 FL3):%,BO): 31831 the answer. 


ProsiEM IX. 


To find the length of any arch of a circle: 
Rue I. 


As 180 is to the number of degrees in the arch, so 
is 3.1416 times the radius to its length. 

‘To see the reason of this rule it is only necessary to 
consider, that 3.1416 times the radius is (by last rule) 
equal to half the cireumference, or to an arch of 180°, 
and that the length of an arch is proportional to the 
number of degrees it contains. ) 


Example. 


A 


1, Of Phang 
ESE 8 ~ 
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MENSURATION. 


| 5k 
ane 0 Ee vannple. Required the length of the arch AEB, rei Paes 
» res whose chord AB is 6, the radius AC or CB being g. Rute IL. Figures. 


-—/ Praw CD perpendicular to the chord, then CD will 


z 


bisect the chord in D, and the arch in E. Now in 
the right-angled triangle ACD, there is given the hy- 
pothenuse AC=9, and the side AD=3 ; hence, by tri- 
gonometry, the angle ACE will be found to contain 
19° 28 y,=19.471 degrees. ‘The double of this, or 
38.942, is the number of degrees in the whole arch 


AEB. ‘Then by the rule 
180 : 38.942 :: 9 X 3.1416: aot oles Se 


6.11701 the answer. 


Rute II. 


From 8 times the chord of half the arch subtract the 
chord of the whole arch, and 4 of the remainder will be 
the length of the arch nearly. 

This rule may be demonstrated briefly thus. Let a 
denote an arch of a circle ; then from the series expres- 
sing the sine of an arch in terms of the arch, (see 
FLuxions, § 70. Ex. 3. also TRIGONOMETRY ) we have, 
putting rad. = 1, 


3 5 
Sin. iq=ia——+ . 
48 ° 3840 


Therefore, if the arch @ be small, so that a> is a very 


small quantity, then 
' a’ 
Sin.;a= Fa—-—= nearly. 


48 


In like manner we have 
3 


Sin. ja=ta— a nearly. 
By means of the two last equations exterminate tlie 
quantity a, and the resulting equatton is 
16 sin. a—2sin. a= 34. 
But 16 sin. {a= 8 chord 4a, and 2 sin. } = chord a. 
Therefore 8: chord 3 a— chord a= 3 a. 
Here we have supposed the radius of the circle to be 


unity; but the same must evidently be truc, whatever 


be the radius of the circle. 


Example. Suppose as before, that the chord AB is 


6, and the radius AC iso, Then CD=,/(CA?—AD?*). 


= 742 = 8.4852814, ard DE = 9—8.4852814= 
0.5147186, 

and hence AE = 4/( AD? ++. DE*)= 3.043836. 

Then by the rule 

S430 Sastgox— Bol _ag §16896 
is the length of the arch, nearly the same as before. 
PROBLEM X. 
To find the area.of a circle. 


Rute J. 


Multiply half the circumfercnce by half the diame- 
ter, and the product will be the area... 


Multiply the square of the diameter by .7854, and 
the product will be the area. 


The first of these rules has been demonstrated in 
GEOMETRY, Sect. VI. Prop. 3. And the second rule 
is deduced from the first, as follows. It appears from 
Prop. 6. Sect. VI. GEomMETRY, that the diametcr of a 
circle being unity, its circumference is 3.1416 nearly 3. 
therefore, by the first rule, its area is 1 x 3.1416+-4 
=.7854. But circles are to one another as the squares 
of their diameters, (Prop. 4.) therefore, putting d for 
the diameter of any circle, 1: d*:: .7854: .7854 d? 


=the area of the circle whose diameter is d. 


Example. What is the area of a circle whose dia- 
meter 18 7. 
By the second rule 7 X 7 X.7854==38.4846 the area. 
By the first rule 7 X 3.1416=: the circumference. 


Then PREVOST = 7xX7%X.7854 the area, the 


same as before. 
ProBLem XI. 


To find the area of any sector of a circle. 


Rute I. 


Multiply the radius by half the arch of the sector; 
and the product will be the area, as in the whole circle. 


Rute II. 


As 360 is to the degrees in the arc of the sector, so - 


is-the area of the whole circle to the area of the sector. 


The first of these rules follows casily from the rule for 
the whole arca, by considering that the whole circum- 


ference is to the arch of the sector, as the whole area to . 


the area of the sector, that is, 
circum. : arch of sect. :: rad. X4 circum. : area of scct. 
Hence area of sect. = rad. X+ arch of sect. 


The second rule is too obvious to need any formal 
proof. | 


Example. To find the area of a circular sector ACB Fig. 23.- 


whose arch AEB contains 18 degrees, the diameter 
being 3 feet. 


i: By the first rule. 
First 3.1416 X 3>=9.4248 the circum. 
And 360 : 18 :: 9.4248 : .47124 the arch of sect. . 
Then .47124 X 3--42=-35343 the area. 
2. By the second rule. 
First .7854 X 377.0686 the arca of the circle. 


Then 360 : 18 :: 7-2686 : .35343 the area. 
. PROBLEN. 
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ProsBLemM XII. 


To find the area of a segment of a circle. 


Rute I. 


‘Find the area of the sector having the same arch 
With the segment by the last problem. Find also the 
area contained by the chord of the segment and the 
tivo radii of the sector. 
two for the answer when the segment is greater than a 
semicircle, or take their difference when it is less than 
a semicircle. As is evident by inspection of the figure 
of a segment. 


Example. Yo find the area of the segment AEBDA, 
its chord AB being 12, and the radius AC or BC to. 

First, as AC: AD:: rad.: sin. 36° 52'7=36.87 
degrees, the degrees in the angle ACE or arch Al. 


And their double, or 73.74 = the degrees in the whole 
arch AEB. 


Now .78 54 X 400= 314.16 the area of the whole circle. 


Therefore 360° : 73.74 :: 314.16 : 64.3504 = area of 


the sector CAEB. 
Again ./ (CA?—AD*) = 4/ (1r00—36) = 1/64 = 8 
= DC. , 


Therefore AD x DC = 6 x8 = 48 = area of the tri- 


angle. 


‘Hence seetor ACBA — triangle ACB = 16.3504 the 


area of seg. AEBDA. 


ProsLeEM XIII. 


To-find the area of any segment of a parabola, 


that is the space included by any arch of a pa- 
“rabola, and the straight line joining its extre- 
“mities, 


RULE. 
Multiple the base of the segment by its height, and 
take + of the product for the area. ) 
This rule is- demonstrated in Prop. 12. Part I. Co- 


Nic SECTIONS. 


Example. The base AB of a parabolic segment 
ACB is 10, and its altitude CD, (that is, the greatest 
line that can be drawn in the segment perpendicular to 
the base AB) is 4: What is-its area? 


80 
Here 10X4 Sit oe 26> the area. 


PrRoBLEM XIV. 
To find the area of an ellipse. 


Rute. 


Multiply the product of the two axes by the number 
.7854 for the area of the ellipse. 

_ For the area of'an ellipse is equal to the area of 4 

c:rcle whose diameter is a mean proportional between 


Then take the sum of these 


the axes of the ellipse, (Conte Secrrons, Part II. o, Plat 
Prop. 22.) that is, to the area of a circle, the square of Fizure, 
whose diameter is equal to the product of the axes, ———_ 


But by Prob. X. the area ofa circle is equal to the 
square of the diameter moltiplied by .7854 3; therefore 
the area of an ellipse is equal to the product of:the axes 
multiplied by the same ‘number 17854. 


Example. If the axes of an ellipse, ABCD, be 35 
and 25. What is the area? 
35% 25% .7854=687.225 the area. 


Note. As to hyperbolic areas, the mathematical 
reader will find formulas for their exact mensuration in 
Fiuxions, § 152. Ex.-4. and’s. 


Prositem XV, 


‘To find nearly the area ‘of a figure bounded by 


any curve line Aaa" a", &c. P, and a straight 
line BQ and AB, PQ two other straight lines 
drawn from the extremities of the curve per- 
pendicular to BO. 


Rube. 


‘Let BQ, the base of the figure, be divided into any 
even number of equal parts by the perpendiculars 0 a, 
b! a’, b" a", &c. which meet the curve in the points a, 
a’, a", &e. 

Let ¥ and L denote the first and last perpendieulars 
AB and PQ. 

Let FE denote the suim-of all the remaining even per- 
pendiculars, viz. ab, a” b", a b", the second, fourth, 
sixth, &e,. 

Let R denote the sum of the remaining perpendicu- 
lars, viz. a! b/, a” hb, &e. 

And put D for B 4, or 62’, &c. the common distance 
between the perpendiculars. 

Then the area of the figure will be:nearly equal to 


2Dx(F+L+4E42R); 


and the approximation will be so much the more accu- 


rate according as the number of perpendiculars is the 
greater. 


Demonstration. Join the tops of the first and third 
perpendiculars by the line A a’ mecting the second per- 
pendicular in E, and draw CD through a so as to form 
the parallelogram A a’ DC; then the space bounded 
by the curve line Aaa’ and the three straight lines 
AB, B#, & a@ will be made up of the trapezoid 
AB 6’ a’, and the space bounded by the arch Aaa 
and its chord Aa’. Now if the arch Aaa’ be small, 
this last space will be nearly two-thirds of the parallelo- 
gram AD, for it will be nearly equal to the area con- 
tained by the straight line A a’, and an arch of a para- 
bola passing through the points A, a, a’, and having 
ab fora diameter, which area is + of its cireumseribing 
parallelogram. 
Therefore the space Aaa’ b' BA will be nearly equal 
to the sum of the trapezoid AB 0’ a’ and 2 of the pa- 


rallelogram AD, which sum is evidently equal to 5 of 


the trapezoid AB J’ a’, together with 2 of the trapezoid 
i, “ CBYD. 


(Conic Sections, Part I. Prop. 12). 


Fig. 2: 


Fig. 26) 


— - 
. _— — 
—_ 


’ 
P 


MENSURATION, 


sane CBD. Now the arca of the trapezoid AB 2! a’ is 
j ' "eS. AB +a! Uf F ; ; 
) —_— x Bd! (Geometry, Sect. IV. Theor. 4.) 


AB-a’ 8’ 


OO 
== 


X 2B; and in like manner the arca of the 


CB+DI 


trapezoid CB J’D is xBb=abx2Beb; 
therefore the area of the figure Aad’ l’ B is nearly 


AB+ a! 6 
—— te x28 b-+3xabx2Bb 


7X 
—7(AB+ 4a 6-+¢d' l’) Bb. 
In the very same way it may be shewn that the area 
of the figure @ a” a!” b'" b! is nearly 


x(a big ql! bf 4 al! oY x B b, 
and that the arca of the figure a!” ai¥ PQL” is nearly 
aia bt a al¥ hiv +PQ) x Bob. 

Therefore, the area of the whole figure bounded b 
the eurve line AP, and the straight lines AB, BQ, QP, 
is nearly equal to the sum of these three expressions, 
namely to 

AB+PQ 7 
4B Ox { +4(ab+a" b" +i" ot 
+ 2(a bf tal! ap) 


as was to be demonstrated. 


Example 1. Let it be required to find the area of the 


quadrant ABC, whereof the radius AC=1. 


Let AC be bisected by the perpendicular DE, and 
let CD be divided into four equal parts by the perpen- 
diculars m2, pg, rs. Now beeause CA=1, theretore 
mes, Crk, Cpt, Cm=—j. Hence DE= 
/(EC?—CD*)= /(1—2) = 4/33 and in like manner 
SE, qmtn/15, mn=zin/63. ‘Therefore 


F4L=1+%,/3 = 1.8660 
4E=ia/55-bin/63 = 7.6767 
2@R=1,/15 = reeg6F 

The sum T1:4792 
Multiply. by 7 D= 25 
The product is 4783 
Subtract the triangle CDE= »2105 
There remains the sector CBE = 2648 
The triple of which is the quadrant ABC= —.78 54 


Ex. 2. To find the area of the hyperbola FDM, of 
which the absciss. F M=1o, the semiordinate MD=12, 
and semitransverse CF=15. 


Let FM be divided into five equal parts by the semi- 
ordinates HI, mn, pg,rs. Thus CH=17, €m=19, 
Cp=21, Cr=23, CM=25. Now, since from the 
nature of the curve, 4/(CM?—CI*) : MD :: ./CH? 
—CI?) : HI (Conic Sxcrions; Part Ti1. Prop. 19. 

3 


and GEomMETRY, Sect. 1V. Theor. 12.), that is,in num- Of Plane 
In like Figures. 


bers, 20: 12::8: HI, therefore HI=?. 
manner we find m = Su) FA, p@¢= mh 1G and 7's 
= ',/19. Therefore ) 


F4+L(=HI+MD) = 16.8 
4E(=4un+4rs) = 68.8399 
2R(=2pq) ==. 14.0309 


The figure HIDM = 103.2762%4=68.85c8: 


to which adding FIH, considered as a portion of a pa- 
rabola, we have 75.245 for the area of the hyperbola. 


Or LAND-SURVEYING. 


THE instrunients most commonly employed in land- 
surveying: are the Chain, the Plane Table, and Cross. 

A statute acre of land being 160 square poles, the 
chain is made 4 poles, or 66 feet in length, that 10 
square chains, (or 100,000 square links) may be equal 
to an acre. Hence each link is 7.92 inehes m length. 

The plane table is used for drawing a plan of a field, 
and taking such angles as are necessary to ealculate its 
area. Its of a rectangular form, and is surrounded 
by a moveable frame, by means of which a sheet of 
paper may be fixed to its surface. It is furnished with 
an index by which a line may be drawn on the paper . 
in the direetion of any object in the field, and with 
scales of equal parts by which such lines may be made 
proportional to the distances of the objects from the 
planc table when measured by the chain, and its frame 
is divided. mto degrees for observing angles. 

The cross consists of two pair of sights set at might 
angles to.each other npon-a staif having a pike at the 
bottom to stick into the ground. Its use is to deter- 
minc the points where-a perpeudicular.drawn from any 
object to a line will meet that line ; and this is efleeted 
by finding by trials a point in the line, such that the 
cross being fixed over it so that one pair of the sights 
may be in the direction of the line, the object from 
whieh the perpendicular is to be drawn may be seen 
through the other pair ;.then the point thus found will 
be the bottom of the perpendicular, as is cvident. 

A theodolite may also be applied with great advan- 
tage to land-surveying, more especially when the ground 
to be measured is of great extent. 

In addition to these, there are other instruments em- 
ployed in surveying, as the perambulator, whieh is used 
for measuring reads and other great distances. Levels, 
with telescopic or other sights, which are used to de- 
termine how much one place is higher or lower than 
another. An ofsett-staff for measuring the ofsetts and 
other short distances. Ten small arrows, or rods of iron 
or wood, which are used to mark the end of every 
chain length. Piekets or staves with flags to be set up 
as marks or objects of direetion; and lastly, scales, 
compasses, &c. fer protracting and measuring the plan 
upou paper. 

The observations and measurements are to be regu- 
larly entered as they arc taken, in a book which is call- 
ed the Field-book, and which serves as a register of all 


that ig done or occurs in the course of the survey. is 
i 30 
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hy Measure a Field by the Charn. 


vw Lict ABCD, represent a field to be measured. 


; Vig. 29. 


Fig. 300 


qi. 31. 


Let it be resclved into the triangles AmB, ABD, 
BCD, AgD. Let all the sides of the large triangles 
ABD, BCD, and the perpendiculars of the small 
ones AmB, AgD from their vertices mm, g be measur- 
ed by the chain, and the areas caleulated by the rules 
delivered in this section, and their amount 1s the area 
of the whole. But if, on account of the curvature 
of its sides the field cannot be wholly resolved into tri- 
angles, then, either a straight line may be drawn over 
the curve side, so that the parts cut off from the field, 


and those added to it, may be nearly equal ; or, with- - 


out going beyond the bounds of the field, the eurvi- 
lineal spaces may be measured by the rule given in 


“Prob. XV. of this section. 


To Measure a Field with the Plane Tuble. 


Let the plane table he fixed at F, about the middle 
of the field ABCDE, and its distances FA, FB, FC, 
&c. from the several corners of the field measured by 
the chain. Let the index be directed from any point 


assumed on the paper to the points A, B, C, D, &c. 


suceessively, and the lines Fa, F 6, Fc, drawn in 
these directions. Let the angles contained by these 
lines be observed, and the lines themselves made pro- 
portional to the distances measured. Then their ex- 
tremities beg joined, there will be formed a figure 
abcdesimilar to that of the field; and the area of 
the field may be found by calculating the areas of the 
several triangles of which it consists. 


To Plan a field from a given Base Line. 


Let two stations A, B be taken within the field, but 
not in the same straight line with any of its corners ; 
and let their distance be measured. Then the plane 
table being fixed at A, and the point @ assumed on its 
surface direetly above A, let its index be directed to 
B, and the straight line a & drawn along the side of it 
to represent AB. Also, let the index be directed from 
a to an object at the eorner C, and an indefinite 
straight line drawn in that direction, and so of every 
other corner successively. Next, let the plane table be 
set at B, so that 6 may be directly over B, and J a in 
the same direction with BA, and let a straight line be 


-drawn from J in the direction BC. ‘The intersection 


of this line with the former, it is evident will determine 
the point C, and the triangle ad con the paper will 
be similar to ABC in the field. In this manner all the 
other points are to be determined, and these being 
joined there will be an exaet representation of the ficld. 

If the angles at both stations were observed, as the 
distanee between them is given, the area of the field 
might be ealeulated from these data, but the operation 
is too tedious for practice. It is usual therefore to 
measure such lines in the figure that has been econstruct- 
ed as will render the calculation easy. 


SECTION It 
MENSURATION OF SOLIDS. 


ProsieM LI. 
To find the surface of a right prism, or cylinder. 


4 


~ areas of all the triangles which form it. 


- eng. 


Multiply the perimeter of the end by the length or 
height of the solid, and the product will be the surface 
of all its sides ; to which add also the arca of the two 
ends of the prism when required. 


The truth of this rule will be evident, if it be con- 
sidered that the sides of a right prism are rectangles, 
whose common length is the same as the length of the 
solid, and their breadths taken altogether make up 
the perimeter of the ends of the prism. And as a cy- 
linder may be considered as the limit of all the prisms 
whieh can be inseribed in or circumscribed about its 
base so the surface of the cylinder will be the limit of 
the surfaces of these prisms, and the expression for that 
limit is evidently the product of the circular base by its 
height. Or a cylinder may be considered as a prism 
of an indefinitely great number of sides. 


Ex. 1. What is the surface of a cube, the length of Pi 3: 


its side AB being 20 feet? 


Here 4% 20= 80 the perim. of end. 


1600 the four sides. 
800 the top and bottom. 


2400 = the area or surface. 


And 80% 20> 
And 2 20x 20== 


The sum 


Ex. 2. What is the convex surface of a eylinderHig. 53 


whose length AB is 20 feet, and the cireumference of 
its base 3 feet? 


Here 3 X 20==60 feet, the answer. 


Prosiem IT. 


To find the surface of a right pyramid or cone. 


Rute. 


Multiply the perimeter of the base by the slant 
height or length of the side, and half the product wilt 
evidently be the surface of the sides, or the sum of the 
To which add 


the area of the end or base, if required. 


Note. Here a cone is considered as a pyramid of an 
indefinitely great number of sides. 


Of So)j 


q 
a 


t 


oe 


Lx. 1, What is the upright surface of a triangular Fig. 3) 


pyramid, ABCD, the slant height, AE, being 20 feet, 


and each side of the base 3 feet ? 


Here AAAS 90 feet, the surface. 


Ex. 2. Required the convex surface of a cone, the Fig. 2 


slant height AB being 50 feet, and the diameter of its 
base 84 fect. 


Here 8.5 X 3.1416== cireum. of base. 


And SSX 3-TAIGX 50664, 59, the answer. 


PROBLEM 


i 
\ 


. 


lids. 


MENSURATION. 


PrRoBLEM IIT, 


To find the surface of the frustum of a right py- 
ramid or cone, being the lower part, when the 
top is cut off by a plane parallel to the base. 


Rute. 


Add together the perimeters of the two ends, and 
multiply their sum by the slant height, and take half 
the product for the answer. 


The truth of this rule will be evident if it be con- 
sidered that the sides of the frustum are trapezoids, 
whose parallel sides bound its top and base, and whose 
common breadth is its slant height. 


Example. How many square fect are in the surface 
of a frustum AG of a square pyramid, whose slant 
height RE is 10 feet; also each side of the greater 
end AC is 3 feet 4 inches, and each side of the lesser 
end EG 2 feet 2 inches? 


Here 35 X 4-13} the per. of gr. end. 
And 2% X 4==8} the pcr. of less end. 
And their sum is 22 feet. 


22X10 


Therefore <=110 fect, is the answer. 


Prosuiem IV. 


To find the solid content of any prism or cylin- 
der. 


Rute. 
Find the area of the base or end of the figure, and 


multiply it by the height or length, and the product 
will be the area. 


_This rule follows immediately from Theor. 11. Sect. 
VIII. and Theor. 2. Sect. 1X. Geomernry. 


Ex. 1. What is the solid content of a cube AG, the 


length of whose sides is 24 inches? 


Here 24 x 24== 56 sq. inches, the area of the end. 
And 576 x 242213824 cub. inches is the solidity. 


Ex. 2. Required the content of a triangular prism, 
whose length AD is 20 feet, and the sides of its trian- 
gular base ABC are 3, 4, and 5 feet. 

First, the area of the triangular base is found by 
Rule 3. of Prob. 3. Sect. II. to be 


/(6X% 3X 2%1)=6 sq. feet. 


_ Therefore 6 x 20==120 cub. fect the solidity. 


£x. 3. The Winchester bushel is a cylinder 183 


inches in diameter, and eight inches deep. How many 


- eubic inches does it contain ? 


~ By Prop. 10. of Sect. IL. the area of its base is 
7854 % 18.57= 268.803 sq. inches 5 


Therefore 268.803 x 8=21 50.424 is the solid content. 
Vou, MIL. Part II. t 


Progiem Y. 


To find the solid content of any pyramid or 
cone. 


Rute. 


Find the area of the base, and multiply that area by 
the height, and one-third of the product will be the 
content of the solid. 


_ This rule is demonstrated in Theor. 16. Sect. VIII. 
and Theor. 3. Sect. IX. GEomETRY. 


Ex. 1. What is the content of a triangular pyramid Fig. 34 


ABCD, whose perpendicular height AF is 30 feet, 
and each side of its base BCD is three feet. 

First, the area of the base, as found by Rule 3. of 
Prob. 3. Sect. I. is 


V(4-5 X1-5 X15 X 1.5) 3.89711. 


Therefore ee 8.9711 cub. feet is the so- 


lid content. 


Ex. 2. What is the solid content of a cone, the ra- Fig. 35. 


dius BC of its base being nine inches, and its height 
AC 15 feet? 


3 mr y6915 is the area of the base in 


Here 7854 x< ry 


square feet. 


And OT S*1S— 8.83 57 cub. feet is the solid con- 


tent. 
Prosiem VI. 


To find the solidity of the frustum of a cone or 
pyramid. 


, 


Rute. 


Add into one sum the areas of the two ends, and the 
mean proportional between them, that is, the square 
root of their product, and one-third of that sum will be 
a mean area, which being multiphed by the perpen- 
dicular height or length of the frustum will give the 
content. 


Demonstration. Let PABCD be any pyramid, and Fig. 3°. 


AG a frustum of it contained betwecn ABCD its base, 
and EFGH, a plane parallel to the base. Put a@ for 
the side of a square equal to AC the base of the frus- 
tum; 4 for the side of a square equal to EG its top ; 
h for LM the height of the frustum, and c for PL the 
height of the part of the pyramid above the frustum. 
Then a? is the area of the base of the ch nay 5 2 
the area of its top; * a? (#-+c) is the sohd content of 
the whole econ (Grom. Sect. VIII. Theor. 16.) 


2}? ¢ is the content of its upper part ; and therefore 


} a® (hee)—b*e f 


ss the solid content of the frustum itself. Now the base 


top of the frustum being similar figures, (Sect. VIII. 
and top of the aU 3 Sasi 


522 MENSURATION. 


Of Solids. Theor. 13.) their areas are to one another as the 


: _ RULE. 
ey squares of AB and EF their homologous sides, (Sect. 


Of Soli. 


IV Theor. 27.) But AB: EF: BP: PF (Sect. 
VII. Theor. 7. and Sect. IV. Theor. 20.) :: PM : 
PL, (Sect. VIS. Theor. 14.) ; therefore the area of the 
base of the frustum is to the area of its top as PM’: 
PL?, that is, a? : 8 :: (k-+-c)*: c*, and consequently 


prt 2 bh 
a:b::h4c:c; hence ac=b h-+-b c, andc= =_ 


ah 


and A--ec= Let these values of ¢ aud A-++c be 


a—b 
now substituted in the preceding expression for the con- 
tent of the frustum, and it will become, by proper re- 
duction, 

a—b)3 

ap 


Ect the numerator of the fractional part of this formula 
be actually divided by its denominator, and we shall 
obtain for the area of the frustum this more simple ex- 
pression, 


eS 
xh 


54 (@ +a b+"), 
which formula, when cxpressed in words, is the rule. 
And as a cone may be considered as the limit of all 
the pyramids that can be inscribed in it, when the 
number of sides is conceived indefinitely increased, it 
is evident that the rule will apply alike to the cone and 


pyramid. 


Ex. 1. Required the solidity of the frustum of a 
hexagonal pyramid, the side of whose greater end is four 
feet, and that of its lesser end is three feet, and its height 
nine feet. | 

First, by Prob. 7. Sect. II. the area of the base of 
the frustum is found to be 41.569, and the area of its 
lesser end 23.383 square feet. And the mean propor- 
tional between these is 


VW (41.569 X 23-383)=31.177. 


Hence the mean area is 
% (23-383 -+41-569-+ 31-177) = 32.043. 
And the solid content of the frustum is 
32.043 X 9= 288.384 cubic feet. 


Ex. 2. What is the solidity of the frustum of a cone, 
the diameter of the greater end being five feet, that of 
the lesser end three Poet, and the altitude nine feet ? 

Here the area of the greater end is (by Prob. ro. 
Sect. LI.) 57.7854, and the area of the lesser end is 
37.7854, and the mean proportional between them 
is of (5*X3°X 78547)=5%3X-78543 therefore the 
mean area 1S 

785 


a X (57+ 37+ 5 X 3) 12.8282. 


And the content of the frustum 
12.8282 X g==11 5.4538 cub. feet. 


Prospiem VII. 


T’o find the surface of a sphere, or of any segment 
er zone of it. 


Multiply the circumference of the sphere by the 


height of the part required, and the product will be 


the curve surface, whether it be a segment, a zone, or 
the whole sphere. 

Note. he height of the whole sphere is its diame- 
ter. 


The truth of this rule has been already shown in 
the article FLuxtons, § 165. It may however be 
deduced from principles more elementary, by reasoning 


as follows. Let PCQ be a semicircle, and ABCDE se-y; 


veral successive sides of a regular polygon inscribed in it. 
Conceive the semicircle to revolve about the diameter 
PQ as an axis, then the arch ABCDE will generate a 
portion of the surface of a sphere, and the chords AB, 
BC, CD, &c. will generate the surfaces of frustums of 
cones; and it 1s easy to see that the number of chords 
may be so great that the surface which they generate 
shall differ from the surface generated by the arch ACE 
by a quantity which is less than any assigned quantity. 
Bisect AB in L, and draw AF’, LM, BG, CH, &«e 
perpendicular to PQ. Yor the sake of brevity, let 
circ. AF denote the circumference of a circié whose 
radius is AF’, Then because AF, BG, LM, are to 
each other respectively as crc. AF, circ. BG, cire. 
LM (Grom. Sect. VI. Prop. 4.), and because (AF 
+BG)=—LM, therefore } (circ. AF + circ. BG)= 
circ. LM. Now the area of the surface generated by 
the chord AB is 4 (circ. AF + circ. BG) x AB, 
Prob. 3.) therefore the same area is also equal to 
(c7re. LM) x AB. Draw AO parallel to FG, and 
draw LN to the centre of the circle. Then the tn- 
angles AOB, LMN are manifestly similar ; therefore 
AB: AO:: NL: LM :: cire. NUL : circ. LM; and 
hence AO x czre. NL=AB Xerrc. LM. But this last 
quantity has been proved equal to the surface genera- 
ted by AB, therefore the same surface 1s equal to AOX 
circ. NUL, or to FG xX circ. NU, that is, to the rectan- 
gle contained by FG and the circumference of a circle 
inscribed in the polygon. In the same way it may be 
shown that the surfaces generated by BC, CD, DE, are 
respectively equal to GH x cre. LN, HI x core. LN, 
IK xcirc. LN. Therefore the whole surface generat- 
ed by the chords AB, BC, CD, DE, &c. is cqual to 
(FG4GH+HI-+IK) x cre. LN=FK x circ. LN. 
Conceive now the number of chords between A and E 
to be indefinitely increased 5 then, observing that the 
limit of the surface generated by the chords 1s the sur- 
face generated by the arch ABCDE, and that the I- 
mit of NL is NP, the radius of the generating circle, 
it follows that the spherical surface or zone generat- 
ed by the arch ACE is equal to the product of the 
zone. | 


Ex. 1. What is the superfieies of a globe whose dia- 
nieter is 17 inches? 
First 17 X 3.141622 53.4042 inches=tthe circum. 
Then 53.4072 X 197==907.92248q. inches=6.305 square 


fect, the answer. 


_ Ex. 2, What is the convex surface of a segment 8 
inches in. height cut off from the same globe? 


Ilere 


B 37. 


MENSURATION. 


lids: Here 53.4072 X 8=-424.2576 sq. inches 2.967 sq. 


* feet, the answer. 


Propiem VIII. 
‘To find the solidity of a sphere. 
Rute TI. 


Multiply the area of a great circle of the sphere by its 
diameter, and take 4 of the product for the content. 


Rute Il. 


Multiply the cube of the diameter by the decimal 
.5236 for the content. 


The first of these rules isdemonstrated inGEoMETRY, 
Sect. LX. Theor. 6. And the second is deduced from 
thefirst, thus: put d for the diameter of the sphere, then 
d*x.7854 is the area of a great circle of the sphere, 
and by the first rule $d xd? x.7854=d3 x .5236 is its 
content, 


Example. What is the content of a sphere whose 
diameter is 6 fect? 


Answer 6° X .§236=113.0976 eub. feet. 


ProsLem IX. 
To find the solid content of a spherical segment. 


Rute. 


From 3 times the diametcr of the sphere take double 
the height of the segment, then multiply the remainder 
by the square of the height, and the product by the de- 
cimal .5236 for the content. 


This rule ha: been investigated in FLuxions, § 163. 
But it may be proved in a more elementary manner ‘by 
means of the following axiom. Jf two solids be con- 
tained between two parallel planes ; and if the sections 
of these solids by a third plane parallel to the other two, 
at any altitude, be always equal to one another, then the 
solids themselves are equal. Or more generally thus. If 
two solids between two parallel planes be such, that any 
sections of them by a third plane parallel to the other 
two have always to each other the same given ratio, then 
the solids themselves are to one another tn that ratta. 
Wehave given this proposition in the form of an axiom 
for the sake of brevity, but its truth may be strictly de- 
monstrated, as has been done when treating of pyramids 
aud the sphere, in GEOMETRY, Sect. 8. and 9. 

Let us now suppose ABF,to be a quadrant; C the 
centre of the circle ; AFEC a square described about 
the quadrant ; and CF the diagonal of the square. Snp- 
pose the figures to revolve about AC as an axis, then 
the quadrant will generate a hemisphere, the triangle 
ACF will generate a cone, and the square AF a cy- 
hnder. Let these three -solids be cut by a plane ‘per- 
pendicular to the axis, and meeting the plane of the 
square, in the line DHBG; and jon CB. Then be- 
cause CDB is a right-angled triangle, a.circle described 
with CB as a radius is equal to two circles deseribed 
with CD and DB as radii (Geometry, Sect. VI. 
Prop. 4. Cor. 2.). But CB=DG, and since CA=AF, 
therefore CD=DH;; therefore the circle described with 


523 


the radius DG, is equal to the sum of the circles de- op eolids. 
scribed with the radii DH, DB; that is, the section of ———~ 


the cylinder at any altitude, is equal to the eorrespond- 
ing sections of the sphere and eone taken together. 
Consequently, by the foregoing axiom, the cylinder is 
equal to the hemisphere and cone taken together, and 
also the segment of the cylinder between the planes 
AF’, DG is equal to the sum of the segments of the 
hemisphere and cone contained between the same plane’. 
Put 2 CE, or 2 AF’, the diameter of the circle, =d, and 


AD, the height of the spherical segment, =’. Then 
AC=3d and 2CA—2 AD=2CD=d—2h. Let n de- 


note the number .7854. ‘Then the area of the base com- 
mon to the conic frustum AH, and cylinder AG, is 
2 d*, (Sect. IJ. Prob. 10.), and the arca of the top of 
the frustum is 2 (d—2/)*, and the mean proportional 
between these areas is nm (d—2/)d. Therefore the so- 
lid content of the frustum is (by Prob. 6. of this sect.) 


} ud? tin(d—2h)?-+-nd (a—ai)} x fh. 
a=nrPh—andh+znhki. 


Now the solid content of the eylinder iszd*/:(Prob.1.). 
Therefore the solid content of the spherieal segment, 
(which is equal to the difference between the eylinder 
AG and eonic frustum Af) is cqual to 


n2eh—(ndh—azndh?+4nh'), 


that is, to 22d h?—4n h3, or to 
20 
rac d—2 h) i, 


. » alan 2 , 2 2X.78S54. 
whichex pression, if it be considered that mF oy Ot SCAMS 


is equal to .5236, is evidently the same as that given by 
the rule. 

Example. In a sphere whose diameter is 21, what is 
the solidity of a segment whose height is 4.5 inehes ? 
First 3 X 2I—2X4.§=54- | 
Then 54% 4.5 X4.5 X-5236= 572.5 566 inches, the so- 

lidity required. 


PROBLEM X. 


To find the solid content of a paraboloid, or solid, — 


produced by the rotation of a parabola about its 
axis. 
Rue. " 


Multiply the area of the base by the height, and take 
half the product for the content. 


T'o demonstrate this rule, let AGC and BHD be two Fig. 39. 


equal semi-parabolas lying in contrary directions, and 
having their vertices at the extremity of the line AB. 
Let AD, BC be ordinates to the curves. Complete 
the reetangle ABCD, and conceive it to revolve about 
AB as an axis ; then the rectangle will generate a cy- 
linder, the radius of whose base will be AD, and the 
two semi-parabolas will generate two equal paraboloids 
haying the same base and altitude as the cylinder. Let 


a plane be drawn perpendicular- to the axis, and let” 


FHGE he the common section of this plane and the, 
3U2 generating: 


Of Solids. generating figure. 


MENSURATION. 


Let P denote the parameter of the 
Then since 


EG*=P x AE, 
and EH?=P x EB, 
EG?4EH*=P x AB=CB*. 


axXIS. 


Hence it appears, as in the demonstration of the pre- 
ceding rule, that of the solids described by ADCB, 
ACB, ADB between the same parallel planes, the sec- 
tion of the cylinder at any altitnde is equal to the cor- 
responding sections of the paraboloids taken together. 
Consequently (by the Axiom) the cylinder is equal to 
both the paraboloids taken together ; hence each is half 
a cylinder of the same base and altitude agreeing with 
the rule. | 
The same thing is also proved in Fiuxions, $ 163. 


Example. If the diameter of the base of a para- 
boloid be ro and its height 12 feet; what is its con- 
tent ? 


Here 10 X.7854=7.854 the area of the base. 
And 5X 7.854 X12=247.124 cub. feet is the solidity. 


PROBLEM X. 


To find the solid content of a frustum of a para- 
boloid. 


Rute. 


Add together the areas of the circular ends, then 
multiply that sum by the height of the frustum, and 
take half the product for its solid content. 


To prove this rule put A and a for the greater and 
lesser ends of the frustum, and / for its height; also let 
e denote the height of the portion cut off from the com- 
plete paraboloid, so as to form the frnstum. Then, by 
the last problem, the content of the complete parabo- 
loid is A (A4--c), and the content of the part cut off 
is + ac, therefore the content of the frustum is 


EAC 4e)—ac)assa h-++-c(A—a) ¢ 


But from the nature of the parabola, c : h-Le :: a: A; 


ah 
). eae 
Let this value of c be substituted instead of it in the 


above expression for the content of the frustum, and it 
becomes 


hence Ac=ah--acandc=m 


H(A h4+ah)=ih(A-+a), 


and hence is derived the rule. 


Example. Required the solidity of the frustum of a 
paraboloid, the diameter of the greater end being 58, 
and that of the lesser end 30, and the height 18. 

First, (by Prob. 10. Sect. II.) we find the areas of 
the ends to be 58*x.7854, and 307 X.78543 there- 
fore their sum is (587-307) X 78544264 X .78 54. 
And the content of the figure is 3 x 4264 X 7854 x 
18= 301 40.5104, the answer. 


ProgsiemM XI. 


To find the solid content of a parabolic spindle 
or solid generated by the rotation of AEB an 
arc of a parabola, about AB an ordinate to the 
axX1Se 


Rute. 


Multiply the area of the middle section by the length, 
and take +; of the product for the content of the 
solid. | | 


For the investigation of this rule we must refer the 
reader to FLuxions, § 163. Lx. 2. 


Example. The length of the parabolic spindle 
AEB e A is 60, and the middle diameter E e 34; 
what is the solidity ? 

Here 347 X.7854 is area of the middle section. 

Therefore 34? x .7854 x 60 X 7-= 290 53.5168 is the 
solidity required. 


ProsieM XII. 


To find the solid content of the frustum of a pa- 
rabolic spindle, one of the ends of the frustum 
passing through the centre of the spindle. 


Rute. 


Add into one sum eight times the square of the dia- 


meter of the greater end, and three times the square of — 


the lesser end, and four times the product of the diame- 
ters ; multiply the sum by the length, and the product 


multiplied by .05236, or z'5 of .7854, will be the con- 


tent. 


For, referring the reader to FLuxions, § 163. Ex. 2. 


as before, and substituting 4 for AC==2 4, but, in other 
respects, retaining the figure and notation, we have this 
general expression for the segment AP p, : 
34h a 
=F (tere 4), 
ad 3 5 


ax hs 


: Padk.. 
which, when 2==/ gives > for the value of the se- 


a 
mi-spindle. From this quantity let the former be sub- 
tracted, and there will remain 


SahS wrxi(ahi at\ 
ise a gs —**+5) 


for the content of the frustum. In this expression let 2 
be put instead of A—x or CD, and, denoting CE the 
a 


radius of the greater end of the spindle by d, let 


be substituted instead of its value a. Then we shall 
have the content of the frustum otherwise expressed 
by 
ow d* =f 2hiz+ x4 
Fe ee 


hi ¢ 


5 


which value, by putting A Mates in its two Jast terms 


instead 


ot OF Soli, 
—~ 


Fig. 4c, 


Osi 


MENSURATION. 


, slids. instead of 2%, is changed to 
(a 


ye Ste # £3 y". 
15 : 


and hence is derived the preceding rule. 


wR 


Example. Suppose the diameter of the greater end 
to be 8, and the diameter of the Icsser end 6, and the 
Jength 10, required the content ? 


First 8 x 8°43 « 6?-+-4 x8 x 6=-812. 
Then, 812 X 10 X .0§236= 425.1632, the content. 


Propirem XIII. 


To find the solid content of a spheroid, or solid 
generated by the rotation of an ellipse about 
either axis. 


Rue. 


Multiply continually together the fixed axis, and the 
square of the revolving axis, and the number .5236 or & 
of 3.1416, and the last product will be the solidity. 

For, let the semiellipse ADB, and semicircle AEB, 
revolve about the same fixed axis AB, and thus gene- 
yate a spheroid and sphere. Let CD the revolving se- 
- miaxis of the ellipse meet the circle in FE, and draw 
QP any ordinate to the fixed axis meeting the circle in 
R. Then, from the nature of the ellipse PQ*: PR?:: 
CD’: CE* or CA* (Conic Sections, Part IT. Prop. 
11. Cor. 3.). Hence it follows, (GEomMETRY, Sect. VI. 
Prop. 4.), that every section of the spheroid is to the 
corresponding section of the sphere in the same given 
ratio, namely, that of the square of the revolving axis 
to the square of the fixed axis; therefore (Axiom in 

the dem. of Prob. 9.) the whole spheroid is to the 

whole sphere in the same ratio. ‘That is, (because the 
content of the sphere is AB? x .5236) AB*: (2CD)’:: 
ABS x .5236: (the cont. of spheroid). Hence the 
content of the spheroid is AB x (2CD)* x. 5236. 


Ex. 1. What is the solid content of an oblong sphe- 
roid, or solid generated by the rotation of an ellipse 
about its greater axis, the axes being 50, and 30° 


Here 50 x 30° X .5236==23 562, the content. 
Ex. What is the solid content of an oblate spheroid, 


_or solid generated by the rotation of an ellipse about 
its lesser axis, the two axes being as before ? 


Here 30 X 507 X .5236==39270 the answer. 
ProBLEM XIV. 


To find the solid content of the frustum of a sphe- 
roid, its ends being perpendicular to the fixed 
axis, and one of them passing through the centre. 


Rute. 


To the area of the less end add twice that of the 
greater, multiply the sum by the altitude of the fru- 
stum, and + of the product will be the content. 


Note. This rule will also apply to the sphere. 


_ Demonstration. 
lipse, C its centre, CAFE its circumscribed rectangle, 
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Let ABE be a quadrant of an el- of Solids. 


ad 


and CF its diagonal. Draw any straight line DG pa- Big. 42. 


rallel to GE, meeting AC, CF, ABE and EF in D, 
H, B, and G. Then by Conic Srcrions, Part Il. 


Prop. 11. 

CE? or AF* : DB? :: CA*: CA?—CD*, 
and by sim. tr. AF?: DH?:; CA?: CD?. 
Therefore (Grometry, Sect. I1I. Theor. 8.), 

AF’: DB*4 DH:?:: CA?: CA?; 
Hence DB?+-DH?=AF*= DG’. 


Conceive now the figure to revolve about AC as ati 
axis, so that the clliptic quadrant may generate the 
half of a spheroid, the rectangle AE a cylinder, and 
the triangle ACF a cone; then it is evident (as was 
shown in the case of the sphere in Prob. 9.) that every 
section of the first of these solids by a plane perpendicu- 
lar to the axis is equal to the difference of the sections 
of the other two, and consequently that the frustum 
of the spheroid between CE and DG is equal to the 
difference between the cylinder having DG or CE for 
the radius of its base, and CD for its altitude, and the 
cone having DH for the radius of its base, and DC 
for its altitude. 

Put 7 for the number 3.1416, then (Prob. 4.) the 


content of the cylinder is 4x DG*xCD, and 
(Prob. 5.) the content of the cone is + 7 x DH? x CD,,. 
aud therefore the content of the frustum of the sphe- 


roid is 
4n% CD (DG*—+ DH’). 
But it was shewn that DH*=DG?—DB?; there- 


fore the content of the frustum is also equal to 


+ 2XCD (2CE*+4 DB’), 


and hence is derived the rule. 


Ex. Suppose the greater end of the frustum to be 


15, the less end g, and the length 10 inches, required 


the content ? 


The area of the greater end is 157.7854, and the 


area of the less 9? X.7854, therefore the content 1s 


7854 (9? +2157) X44°=1390.158 cubic inches. 


PROBLEM XV. 


To find the solid content of a hyperboloid, or solid 
generated by the rotation of a hyperbola about 
its transverse axis. 


Rute. 


As the sum of the transverse axis and the height of 


the solid is to the sum of the said transverse axis and + 
of the height, so is half the cylinder of the same base 
and altitude to the solidity of the hyperboloid. 


Demonstration. é 
transverse axis, C its centre, CF, Cf its asymptotes, 
FAf a tangent at its vertex. Draw FE parallel to 
CA, and draw any straight line parallel to Ff, meeting 
the asymptotes in H and 4, the curve in B and 4, the 
axis in D, and the line FE in G. Then, because AF? 
=BHx/B (Conic Sxecrions, Part If. Prop. 11.) 


and 


Let BA® be a hyperbola, Aa its Fig. 43. 
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and HBY 2 B=DH?—DB* (Geometry, Sect. FV. 
Theor. 12.), therefore A¥?=-DH?—DB?’, and DB? 
—HD*—DG*. Hence it appears, that if the figure 
be conceived to revolve about CA as an axis, so that 
the hyperbolic are AB may: generate a hyperboloid, 
the triangle DCHI a cone, and the rectangle DAFG 
a cylinder, any section of the first of these solids by a 
plane H /, perpendicular to the axis, will be equal to 
the difference of the sections of the other two by the 
same plane. Therefore the hyperboloid BA 6 1s cqual 


to the difference between the conic frustum FH /f and 


the cylinder FG gf. Let A a@ the transverse axis be 
denoted by p, F f= its conjugate axis by q, AD the 
height of the solid by 4, B d its base by 4. Then, 
because by similar triangles, &c. 


GAs: OD.:2F f: Hele: Ff? gli ELA, 


CD : h) q* 
therefore F fx Hh=— x Ff pas SE AOE eh 
CA =P 
2 leg 
P 


Now i Poo*,and H/? (=BS + EP?) =e + ¢’, there- 

fore putting 7 for .7854, we have (by Prob. 6.) the 

content-of the couic frustum FH /f equal to. 

mh sof) =" h “r); 
? 


“(g+etete +t) =" (sto 4— 


from this subtract 2 / g?, the expression for the content 
of the.cylinder FG g /. and there will remain 


ah ( ra 2h r) 
3 2 
for the content of the -hyperboloid. -But. from the na- 
ture of the hyperbola 
a@ °F 7? :: Sox pa: Bi, 
that 1s, p*: 9g? i: (pth) h: 50; 

se 

p 2 (p-+h) 
the hyperboloid is also equal te 
“A (a — ee ja" i damn 

3 2(p+-h) 2 p+h 
Now if it be considered that the quantity zh * is the 
expression for the content of a cylinder whose base is } 
and height A, it will appear evident, that this last for- 


mula is the same as would result from the foregoing 
rule. 


therefore ; and hence the content. of 


Ex. Suppose;the height of the hyperboloid to be ro, 
the radius of its base 12, and its transverse axis 30. 
What is its content ? 

1. Because a cylinder of the same base and altitude 
18, 24” X.7854 X10, therefore, we have the proportion, 


110, , 24° +7854 X 10. 


40 3 2 
KS Shia ahs “ace Sa 56, the content 


-AOK 3X2 


, of the solid as required. 


Or GAUGING. 


-GAUGING treats of the measuring of casks, and other 
things falling under the cognizance of the officers of 
2 


of the bung diameter, and from the sum take 7, or x9 


the exeise, and it has received its name from a gauge 
or rod used by the practitioners of the art. 


From the way in avhich easks are constructed, they ~~~) 


are evidently solids of no determinate geometrical f- 
gure. It is, however, usual. to consider them as having 
one or other of the four following forms: 


1. The middle frustum of a spheroid. 

2. The middle frustum.of a parabolic spindle. 
3. The two equal frustums of a paraboloid. 
4. The two equal frustums of a.cone. 


We have already given rules by which the-content of 
each of these solids may be found in cubic feet, inches, 
&c. But as it is usual to express the contents of casks 
in gallons, we shall give the rules again in a form 
suited to that mode of estimating capacity. Observing 
that in each ease the lineal dimensions of the cask are 
supposed to be taken in inches. | 


PRoBLEM I. 


To find the content of a cask of the first, or sphe- 
-roidal variety. 


Rute. 


‘To the.square of the head diameter add double the 
square of the bung diameter, and multiply the sum by 
the length of the cask. Then let the product be mul- 
tiplied by .coog}, or divided by 1077 for ale gallons, 
or multiplied by .oor1y or divided by ‘882 for wine 
gallons. 


The truth of this rule may be proved thus. Put Byig. 4. 


for I°G, the bung diameter, H for AH the head dia- 
meter, and L for AD, the length of the. cask, then 
(by Prob. 14.) the content of the cask is (2 B?44 H?) L 


x “785 > which being divided by 282 (the cubic inches 


in an-ale gatlon) gives (2 B? -+ H?) L x .0c0928341, 


I 


— > L, for the content in ale 


or (2 B*+ H?) x SEE 


gallons. And being divided by 231, (the cubic inches 
in a wine gallon) gives (2 B*-+-H?) x .00113333 L, or 


(2 B* +. H?) X-Sars i x L. for. the content in wine 


gallons. 


“Ex, Suppose ‘the bung and head diameters to be 32 
and. 24, and the length 4o inches. Required the con- 


tent? 


Here (2X 327-24") X 40 X.00093==97:44ale gallons, 


is the content required. 
And (2X 327-24") X 40. X .0011Z=118.95 wine gal- 
lons.is the same content. | 
PROBLEM II. 
To find the content of a cask of the second, or pa- 
rabolic spindle form. 
‘Rute. 
To the square of the head diameter add double that 


of 


yy of the square of the difference of the said- diameters. 
c ging. Then multiply the remainder by the length, and the 
<p product multiplicd, or divided by the same numbers as 
in the rule to last problem, will give the content. 

For by Problem 12, the content in inches is 


8 B?4-4BH +-3H? 
and this formula may be otherwise expressed thus, 


f apis omy} xo Sx, 


and henee is derived the rule, the multipliers or divisors 
being evidently the same as in last problem. 


x-7854L; 


Ex. The dimensions of a cask being the same as in 
last problem; required the contents ? 


Answer, (2 X 327 + 247—- x 87) X 40 X .co0g} 
=96.49 the content in ale gallons. 


And 10393.6% 0O11;=117.79 the content in wine 
gallons. 
Prosiem III. 


"Fo find the content of a cask of the third or para- 
boloidal variety. 


Rute. 


To the square of the bung diameter add the square 
of the head diameter, and multiply the sum by the 
length; then, if the product be multiplied by .cor4, 
or divided by 718, the result will be the eontent in ale 
gallons; or if it be multiplied by .o0o17, or divided by 
588, the result will be the content in wine gallons. 


For by Problem 10. the content in inches is 3 (B? 
-+ H?) x .7854 L; and this expression being divided by 
282 gives (B?+-H*) x .00139255 L or (B?-+H?’) 
x ero L for the content in ale gallons; and 
divided by 231 gives (B*-++H’*) x .oo17 L or (B* 


x H?) x 


I e * 
—__——— for the content in wine gallons. 
588.233 


Ex. Suppose the dimensions of a cask, as before ; re- 
quired the content ? 


Answer, (3274-247) *%40.0014=89.1 the content 


in ale gallons. 


And 64000 X.0017==158.8 the content in wine gal- 
lons. 


ProsBiem LV. 


To find the content of a cask of the fourth or 
conical variety. 


Rue. 


To three times the square of the sum of the diameters 
add the square of the difference of the diameters; mul- 
tiply the sum hy the length; and multiply the result 
by .000233, or divide it by 4308, for the content in ale 


gallons; or multiply the result by .0028}, or divide it~ 


by 3529, for the content in wine gallons. 


MENSURATION. 
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For by Problem 6. the content in inches is (B* of 
-+BH+H*) x .7854 L, which expression is equivalent Gauging. 

to : 


\, (B +H)*4(B—H): f x Ds i. 


78 = . 
Now na divided by 282 gives .09023209 


I = a —_ 
a ST the —— for ale gallons, and divided 


I 


3529-42 


by 231 gives .00028333 = the multiplier for 


wine gallons. 


Lx. Supposing the dimensions of a cask as before, 
What is its contents ? 


Answer, (3 X 567-+-8) x 40 x .000234=8 7.93 the con- 


tent in ale gallons. 


And 378880 x .00028}==107.35, is the content in 
wine gallons. 


As these four forms of casks are merely hypotheti- 
cal, it may reasonably be expected that some degree of 
uncertainty will attend the applieation of the rules to 
actual measurement. The following rule, however, 
given by Dr Hutton in his excellent treatise on men- 
suration will apply equally to any cask whatever. And 
as the ingenious author observes, that its truth has been 
proved by several casks which have been actually filled 
with a true gallon-measure after their contents were 
computed by it, we presume that it is more to be de+ 
pended upon in practice than the others. 


Rute. 


Add into one sum 39 times the square of the bung 
diameter, 25 times the square of the head diameter, and 
26.times the produet of the diameters ; multiply the sum 
by the length, and: the product by .00034; then the 
last produet divided by 9 will give the wine gallons; 
and divided by 11 will give the ale gallons. 

In investigating this rule the ingenious author as- 
sumed as a hypothesis, that one-third of a cask at each 
end is nearly the frustum of a cone, and that the mid- 
dle part may be taken as the middle frustum of a para- 
bolic spindle. This being supposed, let AB and CD Fig. 44. 
be the two right-lined parts, and BC the parabolic 
part; produce AB and DC to meet in E, and draw 
lines as in the figure. Let L,. B, and H denote the 
same as hefore. ‘Then, since AB has the same direc- 
tion. as EB at B, ABE will be a tangent to a parabo- 
la BF, and therefore FIMZEI. But BI=}ZAK, and 
hence, by sim. triangles EI=3EK ; consequently FI 
=i KI=t{EK=7FR=,4(B—H) ; 0 that the com- 
mon diameter BL=FG—2FI=—B —3(B—H)=3(4B 
-+-H), whieh call c. Now by the rules of parabolic spin- 
dies and conic frustums we obtain (putting 2 for .7854) 
8B4+4BC 4 3C?_ Ln_ 328 B+ 44 BH + 3 H? 
a TS >=*e SS 

15 3 25% 45 
‘ C?4-CH+H? 
x Lz for the parabolic or middle part; and-——____— 


2Ln_ 160B*x 280BH + 310H* 


age ge a? X L a fer the twa 
3. 25% 45 


ends,. 


528 


of ends, and the sum of these two gives after proper re- 
Gauging, 


L 
y=" duction (39B’+26BH-+425H*) x ron nearly, for 
7854 


the content in inehes. And the mala! Sele 


go 
being divided by 231 gives _ 34 the multiplier for 


wine gallons ; and since 231 is to 282 as g to 11 nearly, 


Pa 
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M EN 
MENSTRUAL, or Menstruous, in Physology, is 


Mentz. 2Pplied to the blood which flows from women in their 


Lent Ordinary monthly purgations. See MipwiFErry and 
MeEpiciINE Index. 


MENSTRUUM, in Chemistry, any body which in 
a fluid or subtilized state is capable of interposing its 
small parts betwixt the small parts of other bodies, so 
as .to divide them subtly, and form a new uniform 
compound of the two. 


MENTHA, Mint, a.genus of plants belonging to 
the didynamia class, and m the natural method rank- 
ing under the 42d order, Verticillate. See BoTany 
Index. | 

MENTOR, in fabuloas history, a faithful friend of 
Ulysses ; ason of Hercules; a king of Sidonia, who 
revolted against Artaxerxes Ovhus, and afterwards was 
restored to favour by his treachery to his allies, &e. 
Diod. 16. An excellent artist in polishing cups and 
engraving flowers on them. Pin. 33. c. 11.—Alart. 
9. ep. 60. v. 16. 


Menstrual 


MENTZ, an arehbishopric, and formerly an elee- 
torate in Germany, the title of which was extinguish- 
ed in 1802. It was situated on the banks of the river 
Maine, between Triers on the west, the Palatinate on 
the south, Franeonia on the east, and the Wetterau 
on the north. It was about 60 miles in length from 
north-east to south-west, and about 50 in breadth. 
A eonsiderable part of the eleetor’s revenue arose from 
the toll on the Rhine and Maine, and from the tax on 
the exeellent wines produced in this country. The chief 
towns of any trade are, 1. Mentz; (see the next arti- 
cle). In its neighbourhood is Hockheim, so celebrated 
for good wines, that the best Rhenish is from thenee 
called old Hock. It is a pretty village, containing 
about 300 families; and belonged to the chapter of 
Mentz, the dean of which enjoyed the revenue of it. 
He and the Augustins of Mentz and Franefort had the 
exclusive enjoyment of the best Hockheimer wine, of 
whieh, in good years, a piece, consisting of 100 mea- 
sures, sells for from goo to 1000 guilders from the 
press. ‘ This (says the Baron Riesbeck) is cer- 
tainly one of the dearest wines in the world. Having 
a desire to taste it on the spot, we were obliged to pay 
a rixdollar ; it was, however, of the best vintage in 
this century, viz. that of 1766. Nor should we have 
had it, but for an advocate of Mentz, to whom the 
hostess meant to shew favour. This was the first Ger- 
man wine I had. met with which was entirely without 

“I 
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=e at. will be the multiplier for ale gallous as in the Pe uf 
au 

rule. Lemme 

Ex. Suppose a cask to have the same dimensions ag 


in the four former rules ; required the content? — | 

Here (39 X 32°-+ 26 X 32 X 24-425 X24") X4OoXK | 
-00034==1010.53; whieh being divided by g and by 
II we obtain 112.3 wine gallons or 91.9 ale gallons 
for the content required. 


| 


MEN 

any sour taste: it was quite a perfume to the tongue ; Menty 
whereas the other wine of Hoekheim, let it be as good — 
as it may, is not quite clear of vinegar; though for 
this also, if it has any age, you are forced to pay a 
guilder and a half.” 2. Bingen is a pleasant town, 
which stands in the distriet called RAinegau. This town, 
which, together with the toll on the Rhine, was worth 
about 30,000 guilders, belonged to the chapter of | 
Mentz, is extremely beautiful, and contains about 
4500 inhabitants. A great part of the corn which 
is earried into the Ithinegau from the neighbouring 
Palatinate, comes through this place, which, on the 
other hand, supplies the Pactinate with drugs, and va- 
rious foreign commodities. This traffic alone would 
make the place very lively ; but, besides this, it has 
very fruitful vineyards. ‘The hill, at the foot of which 
it lies, and one side of which is made by the gullet 
through which the Nahe runs into the Rhine, forms 
another steep rock behind this gullet parallel to the 
Rhine and the golden Rudesheimer mountain ; it there- 
fore énjoys the same sun as this does, which makes the 
Budesheimer wine that grows on it little inferior to the 
true -Rudesheimer. See Ruprsnzim. The rising 
grounds about it produce wines that are esteemed pre- 
ferable to those of Baecharac, so much in vogue here- 
tofere—3. Elfeld, five miles west from Mentz, isa 
strong fortified town, on the north side of the Rhine, 
and the chief of the Rhinegau.—Here is Rudesheim, a 
place noted for the growth of the best wines in these 
parts. 4. Weisbaden lies between six and seven leagues 
from Francfort, and about five or six miles north of 
Mentz ; it is the metropolis of a country belonging to 
the branch of Nassau-Saarbrak, and is famous for its 
mineral waters. 

According to Riesbeck, the see of Mentz was indebt- 
ed for its inerease of riches to St Boniface, who may be 
called, with great justice, the apostle of the Germans. 
It was this man, an Englishman by birth, who in the 
time of Charlemagne baptized Witikind and the other 
brave Saxons who had so long resisted baptism with their 
swords, and spread the empire of the vicar of Jesus 
Christ as far as the northern and eastern seas. He it 
was who introduced the Roman liturgy into Germany, 
and made the savage inhabitants abstain from eating 
horse’s flesh. He raised the papal power to a higher 
pitch than it had been raised in any other country im 
Christendom ; and, in recompense of his services, the 
pope made all the new founded bishoprics in the north 
of Germany subject to the see of Mentz, which “a | 
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face had chosen for his residence. The provinces, the 
Suabia, I'ranconia, Bohemia, and almost all Saxony, 
with a part of Switzerland, Bavaria, and the Upper 
Rhine, belonged to this diocese. ‘Though the reforma- 
tion, and political changes lessened it one-third, it still 
contained, before the French revolution, the archbi- 
shopric of Sprengel, and eleven bishopries, which are 
the most considerahle of Germany, as Wurtsburg, Pa- 
derborn, &c. When the building of the papal mo- 
narchy was completed by Gregory VII. the archbi- 
shops of Mentz. became powcrful enough to be at the 
head of the empire. In the 13th and 14th centurics, 
they were so eminent as to be able to make empcrors 
without any foreign assistance ; and it was to onc of 
them that the house of Hapsburg was indebted for its 
first elevation. Aftcr the boundaries of the two powers 
were morc accurately ascertained, and the temporal got 
so much the better of the spiritual, the power and in- 
fluence of the archbishops of this place were of course 
much reduced ; still, however, they possessed very im- 
portant prerogatives, which they might have exerted 
with much more eflicacy than they did, were it not 
that various circumstances rendered them too dcpen- 
dent on the emperors. ‘They were still the speakers in the 
electoral college, had the appointment of the dicts un- 
der the cmperors, and might order a re-examination of 
the proceedings of the imperial courts. These high 
privilcges were, however, too much subject to the con- 
troul of the house of Austria. Though the archbishop 
of Mentz did not absolutely possess the largest, yet he 
certainly had the richcst and most peopled domain of 
any ecclesiastical potentate in Germany. The country, 
it is truc, docs not contain more than 125 German miles 
square, whercas the archhishopric of Saltzbure contains 
240; but then Saltzburg has only 250,000 inhabitants, 
Whereas Mentz has 320,000. The natural riches of 
the territory of Mentz, and its advantageous situation, 
make a subject of Mentz much richer than one of Saltz- 
burg, the greatest part of which is only inhabited by 
herdsmen. In the territory of Mentz there were 4o 
eities; in that of Saltzburg only seven. ‘The tax on 
vessels which went down the Rhine, of itself produeed 
69,000 guilders or 6000!. a-year, which is nearly as 
much as all the mines of Saltzburg put together, ex- 
cepting only the salt mine at Halle. ‘The tax on wine, 
here and in the country round, produccd the court 
above 100,009 guilders or 10,000l. a-year, in which 
sum we do not reckon the customs of the countries 
Which lie at a greater distance. Upon the whole, the 
meome of the archbishop might amount to 1,700,000 
guilders, or 170,000l. 

At the settling of the indemnities in 1802, all that 
part of the diocese which lay on the right of the Maine 
was given to the prince of Nassau-Usingen, except the 
bailiwick of Aschaffenburg. It was then determin- 
ed that the clectoral title should, from that time, be 
elector of Aschaffenburg, and count of Wetzlar ; that 
he should still continue archchancellor of the empire, 
and hold his office at Ratisbon, with some abbeys and 
other indemnities, so as to yield:an annual revenue of a 
million of florins. His jurisdiction as metropolitan of 
the German church to cxtend over all Germany, cx- 
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cent the Prussian states. 


true Rhenish. Connoisseurs, indecd, allow the wines 
of Neirstcin, Baccarach, and a very few other places 
out of this country, to be true Rhenish: but they 
do not give this name to the wines of the Palatinate, 
of Bardon, and of Alsatia. There is a great deal 
of wine made in the countrics which lie on the south 
and west of the Rhine, at Laubenheim, Bodenheim. 
Budesheim, and Bingen; but the truc Rhenish, that 
whieh inspires so many who are and so many who 
are not pocts, comcs only from the Rhinegau, which 
lies on the northern banks of the Rhinc. See RuiNe- 
GAU,. 

The civil and military establishments ‘of the arch- 
bishop, like those of the other German princes, were 
upon a scale disproportioned to his territorics. ‘ He 
has,” says Baron Riesheck, his ministers, bis counsel- 
lors of state, and eighty or nincty privy counsel- 
lors of varions denominations. ‘The expence of this 
establishment is very disproportionate to the revenue 
of the state. ‘This is owing to the large number of 
poor nobility, who can only accept of cmployments 
of this kind. Ignorance of the true principles of go- 
vernment are the causes of this evil, ‘Che consequen- 
ces are, that a great numbcr of persons, who might 
be usefully employed, live in idleness. Itven the mi- 
litary cstablishment of the country appears to. me more 
calculated for the purpose of feeding a hungry nobi- 
lity than for real usc. At the accession of the present 
elector, though the whole army only consisted of 2200 
men, there were six generals. The regular estabhsh- 
ment paid for and supported by the ‘country 1s 8000 
men; but though there are only 2000 men kept up, 
the moncy cxpended for their support, particularly 
that given to numberlcss useless officers, might he 
made usc of morc for the benefit of the country. The 
army of the archhishop consists of a German guard of 
50 men and 25 horses, a Swiss guard, a squadron of 
hussars of 130 men (the most uscful troops, as they 
purge the land of robbers and murderers), a corps of 
artillery of 104 men, three regiments of infantry of 
600 men each, and some companics belonging to the 
armies of Franconia and the Upper Palatinate. Of 
the fortifications of the capital we may say much the 
same as of the army. Were they, indeed, improved 
and kept up as they ought to be, they would vie 
with Luxemburg, and be the most powerful of all the 
barriers against France. It is true, that the nature of 
the ground does not allow of a regular plan; hut for 
single parts, I have seen no place of the same capabi- 
lities, where greater advantages has been taken of 
the ground for the erection of the several works. The 
beauty, as well as size of them, 1s indeed an object of 
great wonder ; but though the circle of the Upper 
Rhine, and even the empire in general, bas laid out 
great sums on the building these fortifications, parts 
of them are not finished, and parts of them are ready 
to fall to pieccs. Their extent, indced, would require 
a preat army to man‘them. But ths, as well as the 
maintaining and keeping them up, is evidently beyond 
the power of this court, or indecd of the whole circle 
of the Upper Rhine united. They arc, therefore, also 
4. 
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The noblest .production of Meutz. 
this territory is the wine, which is almost the ouly “~~ 
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ae ee feng uiliocicoael ik = nificence. In another century the externals of the city —+— 


Menrz, a considerable town of Germany, in the 
circle of the Lower Rhine, and capital of the late elec- 
torate of the same name, is situated on the Rhine near 
its confluence with the Mainc, 20 miles north-west of 
Worms, 15 west of Francfort, and 75 east of ‘Tniers, 
in E. Long. 8. 20. N. Lat. qo. 51. This city claims 
a right to the invention of. the art of printing: (see 
History of Printixe). Here 1s a very beautiful quay 
along the river, defended by several works well forti- 
fed with cannon. That part of the city which ex- 
tends towards the- river is most populous. The best 
vineyards for Rhenish wine being in this neighbour- 
hood; Mentz has a flourishing tradc in that commodi- 
ty more particularly; and its commerce: is the brisker, 
by reason that all the merchandise which passes up and 
down the Rhine stops in its harbour to change bottoms. 

The northern part of the city, in which the arch- 
bishop resides, .is full of very regular buildings. Here 
are three regular streets, called the Blerchen, which run 
parallel to each other from the banks of the Rhine to 
600 yards within the city, and are cut almost regularly 
by very pretty cross strects. The archbishop’s palace 
has a most commanding view of these streets, the Ithine, 
and the Rhinegav. ‘Therc arc also some good build- 
ings in the old part of the city. The market of beasts 
is extremely well worth seeing; and you here and 
there meet with other agreeable spots. The market 
in the middle of the town, though not regular, is one 
of the prettiest places in Germany. The cathedral is 
well worth notice. Tt is an immense large old Go- 
thic building, the spire of which was struck with 
lightning many years ago, and entirely laid in ashes. 
As it contained much wood, it burned 14 hours be- 
fore it was entirely consumed. To prevent these ac- 
cidents for the future, the chapter had the present 
one built to the same height in stone, an undertaking 
which cost them 40,000 guilders or goool. It isa 


‘ great pity (Baron Riesbeck observes) that it is over- 


loaded with small ornaments: and a still greater, 
that this wonderful edifice is so choked up with shops 
and houses as to be hardly more than half visible. As, 
however, houses and shops are very dear in this part 
of the town, one cannot be very angry with the chap- 
ter for choosing rather to make the most of its ground, 
than to show off the church to the best advantage. ‘The 
rent of a shop and a single room to live in is 150 gnil- 


ders or Isl. per annum in this part of the town. 


There is hardly another church in Germany of the 
height and length of this cathedral; and the inside of 
it 1s decorated with several magnificent monuments of 
princes and other great personages. Besides the ca- 
thedral, the city of Mentz contains several other 
churches in the modern style, very well worth secing. 
St Peter’s, and the Jesuits church, though both too 
much loaded with ornament, are among this number. 
Lhe church of the Augustins, of which the inhabi- 
tants of Mentz are so proud, is a masterpiece of bad 
taste; but that of Ignatius, though little is said about 
it, would be a model of the antique, if here likewise 
there had not becn too much ornament lavished. Upon 
the whole, the palaces cf the neblessc want that noble 


will be quite changed. The late prince built a great 
deal, and the present has a tastc for the same sort of ex- 
pence. The monks and governors of hospitals also have 
becn forced to rebnild their houses 3 so that when a few. 
more streets are made broader and straighter, the whole 
will have no bad appearance. ‘The inhabitants, who 
together with the garrison amount to 30,000, are a good 
kind of people, and, like all the catholics of Germany, 
make great account of a good table. Their faces are 
interesting, and they arc not deficient either in wit or 
activity. 

There are few cities in Germany besides Vienna 
which contain so rich and numerous a nobility as this 
docs : there are some houses here which have estates of 
100,000 guilders, or 10,0001, a-year. ‘The counts of 
Bassenheim, Schonborn, Stadion, Ingelhcim, Elz, Os- 
tein, and Walderdorf, and the lords of Dahlberg, Brei- 
tenbach, with some others, have incomes of from 30,000 
to 100,000 guilders. Sixteen or eighteen houses have 
from 15,000 to 30,000 guilders annual revenue. The 
nobility of this place are said to be some of the oldest 
and most untainted in Germany. ‘There are amongst 
them many persons of extraordinary merit, who join 
uncommon knowledge to all the duties of active life. 
Upon the whole, they are far supcrior to the greater 
part of the German nobility. ‘Their education, how- 
ever, is still too stiff. The first minister of the court 
was refused admittance into their assemblies for not 
being sufficiently noble ; and they think they degrade 
themselves by keeping company with bourgcois. : 

The clergy of this place are the richest in Germany. 
A canoury brings in 3500 Rhenish guilders in a mode- 
rate year. ‘The canonry of the provost brings him in. 
40,000 guilders a-years ; and each of the deaneries is 
worth 2600 guilders. ‘The income of the chapter al- 
togcther amounts to. 300,000 guilders. Though it is 
forbidden by the canons of the church for any one to 
have more than a single prebend, there is not an ec- 
clesiastic in this place who has not three or four; so 
that there is hardly a man amongst them who has not 
at least 8oco guilders a-year. ‘The last provost, a count 
of Elz, had prebends enough to procure him an in- 
come of 75,000 guilders. Exclusive of the cathedral, 
there are several other choirs in which the canonries 
bring in from 1200 to 1500 guilders a-year. ‘To give 
an idea of the riches of the monasterics of this place, 
Baron Riesbeck informs us, that at the destruction of 
the Jesuits, their wine, which was reckoned to sell 
extremely cheap, produced 129,000 rixdollars. <A 
little while ago the elector abolishcd one Carthusian 
convent and two nunncries, in the holy cellars of which 
there was found wine for at least 500,000 rixdollars. 
‘“‘ Notwithstanding this great wealth (continucs our 
author), there is not a more regular clergy in all 
Germany. There is no diocese, in which the regula- 
tions made by the council of Trent have been more 
strictly adhercd to than they have here ; the archbi- 


shops having made a particular point of it both at the. 


time of the reformation and ever since. One thing 
which greatly contributes to keep up discipline 1s 
the not suffering any priest to remain in the country 

who 
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who has not fixed and stated duties, and a revenuc an- 
nexed to them. Most of the irregularities in Bavaria, 
Austria, and other countries, arisc from abbés who are 
obliged to subsist by their daily industry and any 
masses which they can pick up. These creatures are 
entirely unknown here. The theological tenets of this 
court are also much purer than those of any other ec- 
clesiastical prince in Germany. I was pleased to see the 
Bible in the hands of so many common people, cspe- 
cially in the country. I was told that the reading of 
it was not forbidden in any part of the diocese; only 
persons were cnjoined not to read it through, without 
the advice of their confessors. "or a long time super- 
stition has been hunted through its utmost recesses ; 
and though it is not quite possible to get entirely clear 
of pilgrimages and wonder-working images, you will 
meet with no priest bold enough to exercise or to preach 
such nonsense as we hear in the pulpits of other Ger- 
man churches.” 

Though the trade of this place has been constantly 
on the increase for these 18 or 20 years past, yet it is by 
no means what it onght to be from the situation and 
other advantages. ‘The persons licre who call themselves 
merchants, and who make any considerable figure, are 
in fact only brokers. A few toy-shops, five or six 
druggists, and four or five mannfacturers of tobacco, 
are all that can possibly be called traders. ‘There 
is not a banker in the whole town; and yet this 
country enjoys the staple privilegc, and commands by 
means of the Maine, Necker, and Rhine, all the ex- 
ports and imports of Alsatia, the Palatinate, Franconia, 
and a part of Suabia and Hesse, as far as the Nether- 
lands. The port too is constantly filled with ships, but 
few of them contain any merchandise belonging to the 
inhabitants of the place. The French took it by sur- 
prise in October 17923 it surrendered to the king of 
Prussia in 17933 but the French again got possession 
of it in October 1797; and it continued united to the 
French empire till 1814, when it passed into the hands 
of the allies. It now forms a part of Germany. 

MENTZEL, Cureistian, born at Frustenwall in 
the Mittel-mark, is celebrated for his skill in medicine 
and botany, in pursuit of which he travelled through 
many countries. He had correspondents in the most 
distant parts of the world. He died A. D. 1701 about 
the 79th year of his age. He was a member of the 
academy des Curieux de la Nature. His works are, 
1. Index nominum plantarum, printed at Berlin in folio, 
1696 ; and reprinted with additions in 1715, under 
the title of Lexicon plantarum polyglotton untversale. 
2. A Chronology of China, in German, printed at Berlin 
1696, in 4to. The following manuscripts of his, com- 
position are preserved in the royal library at Berlin. 
1. Sur ? Histoire Naturelle du Brasil, in four volumes fo- 
lio. 2. Sur les Fleurs et les Plantes du Japon, with 
‘coloured plates, two vols folio. 

MENUS, in Ancient Geography, ariver of Germany ; 
now the Maine, rising in Franconia, and running from 
-east to west into the Rhine at Mentz. 

MENUTHIAS, in Ancient Geography, an island 
adjoining to the north-east of the promontory Prasum 
‘of Ethiopia beyond Egypt. Some take it to be Mada- 
gascar, or the island St Laurence. Isaac Vossius will 
have it to be Zanzzbar ; Madagascar being ata greater 
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distance from the continent than the ancients ever sailed Menuthiss 


to, whereas Menutlias was nearer: yet though Zan- 
zibar be nearer the continent, it is however nearer the 
equator than Ptolemy’s Menuthias, placed in south la- 
titude 125 degrees. 

MENYANTHES, Marsu-rreroit, or Bogbean ; 
a genus of plants belonging to the pentandria class ; 
and in the natural method ranking under the 21st or- 
der, Precia. Scc Botany Index. 

MENZIKOFY, ALEXANDER, was originally an ap- 
prentice to a pastry-cook near the palace of Moscow ; 
but by a fortunate circumstance was drawn from that 
situation in carly life, and placed in the household of 
Peter the Great. Having made himself master of se- 
veral languages, and being formed for war and for bu- 
siness, he first rendcred himself* agreeable, and after- 
He assisted 
Peter in all his projects ; and was rewardcd for his ser- 
vices with the government of Ingria, the rank ef 
prince, and the title of major-general. He signalized 
himself in Poland in 1708 and 1709; but in £713 he 
was accused of embezzling the public money, and 
fined in 300,000 crowns. The czar remitted the 


‘fine; and having restored him to favour, gave him 


the command of an army in the Ukraine in 17109, 
and sent him as his ambassador into Poland in 1722. 
Constantly employed ahout the means of preserving 
jis influence after the death of his master, who was 
then evidently on the decline, Menzikoff discovered 
the person to whom the czar intended to leave the 
succession. The emperor was highly offended, and 
his penetration cost him the principality of Plescoff. 
Under the ezarina Catherine, however, he was higher 
in favour than ever; because, on the death of the 
czar in 17.25, he was active in bringing diferent par- 
ties in Russia to agree to her succession. ‘This prin- 
cess was not ungrateful. In appointing her son-in- 
Jaw Peter II. te be her successor, she commanded him 
to marry the daughter of Menzikoff, and gave the 
czar’s sister to his son. The parties were actually be- 
trothcd : and Menzikoff was made duke of Cozel and 
grand steward to the czar. But this summit of eleva- 
tion was the prelude to his fall. The Dolgoroukis, 
favourites of the czar, had influence enough to pro- 
cure his banishment, together with that of his family, 
to one of his own estates at the distance of 250 leagues 
from Moscow. He had the imprudence to leave the 
capital with the splendor and magnificence of a go- 
vernor going to take possession of his province. His 
nemics took advantage of this circumstance to in- 
Roce the indignation of the czar. At some distance 
from Moscow he was overtaken by a detachment of 
soldiers. The officer who commanded them made him 
alight from his chariot, which he sent back to Mos- 
cow; and placed him and lus whole family in covered 
waggons, to be conducted into Siberia, m the habit 
When he arrived at the place of his des- 
tination, he was presented with cows and shecp big 
with young, and poultry, without knowing from 
whom he received the favour. His house was a simple 
and his employment was to cultivate the 
r to superintend its cultivation. N ew causes 
werc added to the severities of exile. His 
he had the misfortune to lose 
3 x2 one 
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wife died in the journey 3 
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Menzikof one of his daughters by the smallpox; and Ins other 


| 


Mequinez. covered. 


two children were seized with the same disease, but re- 
He sunk under his misfortunes, Novem- 
ber 2.1729; and was buried beside his daughter, in a 
little chapel which he had built. His misfortunes had 
inspired him with sentiments of devotion, whieh, amid 
the splendor of his former situation, he had altogether 
neglected. Has two surviving cluidren enjoyed greater 
liberty after the death of their father. ‘The officer 
permitted them to attend public worship on Sundays by 
turns. One day when his daughter was returning from 
the village, she heard herself accosted by a peasant 
from the window of a cottage, and, to her great sur- 
prise, recognised in this peasant the persceutor of her 
family, Dolgorouki ; who, in his turn, had fallen a 
sacrifice to the intrigues of the court. She communica- 
ted this intelhgence to her brother, who could not be- 
hold, without emotion, this new instance of the vanity 
and instability of honours and power. Young Menzi- 
koff and his sister were soon after recalled to Moscow 
by the ezarma Ann ; and left Dolgorouki in possession 
of their cottage. He was made eaptain of the guards, 
and received the fifth part of his father’s possessions. 
Flis sister was appointed maid of honour to the empress, 
and afterwards married to great advantage. 

MENZINI, Benepict, a celebrated Italian poet, 
born at Florence, was professor of cloquence at the col- 
lege Della Sapienza at Rome, where he died in 1704. 
He wrote, 1. The art of poetry. 2. Satires, clegies, 
hymns, and the Lamentations of Jeremiah. 3. Aca- 
demia Lusculana, a work in verse and prose, whieh 
passcs for his masterpiece. 

MEOTIS, or Patus Mrorts, a sea of Turkey, 
which divides Europe from Asia; extending from 
Crim Tartary to the mouth of the river Don or Ta- 
nais. 

MEPHITIC, a name expressing any kind of noxi- 
ous vapour; but generally applicd to that species of 
vapour ealled fixed air. See CarBonic AciD, CHEMI- 
strY dndex. 

MEPHITIS ranum, a temple erccted to the god- 
dess Mephitis, near Lacus Amsancti; who was wor- 
shipped also at Cremona. Figuratively, Alephit’s de- 
notes a noisome or pestilential exhalation, (Virgil). 

MEQUINEZ, or Miquiyerz, the northern capital 
of the Morocco empire, stands at the extremity of the 
province of Beni Hassen, 80 leagues north from the 
city of Moroceo (which is the southern imperial city), 
and 20 to the cast of Sallee and the ocean. Maknassa, 
its founder, built it first at the bottom of a valley ; but 
Mulcy Ismacl extended it considerably over the plain 
that lies to the west of the valley. It is surrounded 
with well cultivated ficlds and hills, adored with gar- 
dens and olive plantations, and abundantly watered with 
rivulets. Aceordingly, fruits and kitchen stufts thrive 
here exceedingly, and even the superior urbanity of the 
inhabitants announces the temperature of the climate. 
The winter indeed is very inconvenient, on aecount of 
the dirtiness of the town, the strcets not being paved, 
and the soil being slimy. | 
_ Mequinez is surrounded with walls ; the- palace itself 
18 fortified with two bastions, on which formerly some 
small guns were mounted. Muley Ismacl, and Muley 


Abdallah, often in this city resisted the eflorts of the 


Brebes, the sworn enemies of their tyranny. To the 
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west are secn some walls of eircumvallation, six fect in Mequit 


height, wlich were probably mere intrenchments for 


‘ : ly 
the infantry; the attacks of the Brebes being ouly Mercat| 


sudden and momentary inroads, which did not require 
along defenee. ‘There is at Mcquinez, as well as at 
Morocco, a walled and guarded suburh for the Jews, 
The houses are neater here than at Morocco. The 
Jews licre are more numerous ; and they can turn their 
industry to greater aecount, because the Moors in this 
city are more polished, and (being nearer to Europe) 
more visited, than those in the southern parts. Near 
the Jewry, there is another enclosed and separate quar- 
ter, called the Negro town. It was built by Muley Is- 
mael, for the accommodation of those black families 
which composed his soldiery. ‘This town is now unin- 
habited, as are all those destined for the same use 
through the rest of the empire. | 

At the south-east extremity of the city stands the 
palace of the emperor, whieh was built by Muley Is- 
macl, ‘Lhe space occupied by this palace is very 
great ; it includes several gardens, elegantly disposed, 
and well watered. There is a large garden in the 
centre, surrounded by a vast and pretty regular gal- 
lery resting on columns, which communicates with 
the apartments. ‘Those of the women are very spaci- 
ous, and have a communication with a large chamber 
which looks into the garden. As you pass from one 
apartment to another, you find at intervals regular courts 
paved with square picces of black and white marble ; in 
the middle of these courts is a marble basin, from the 


_ecntre of whieh rises a get d’eau, and the water falls 


down into this basin. These fountains are numerous in 
the palaec; they are useful for domestie purposes, and 
they serve for the ablutions, which the seruples of the 
Mahometans have exccedingly multiplied. The palaces 
of the Moorish kings are large, beeause they are com- 
posed only of one range of apartments ; these are long 
and narrow, from 18 to 20 fect high; they have few 
ornaments, and receive the light by two large folding 
doors, which are opencd more or less as occasion re- 
quires. ‘I'he rooms are always lighted from a square 
court in the centre, which is generally eneompassed 
with a colonnade. 

The Moors here are more courteons than those in 
the southern parts ; they are civil to strangers, and in- 


vite them into their gardens, which are very neat. 


The women in this part of the empire are beautiful ; 
they have a fair complexion, with fine black eyes, and 
white tecth. I have sometimes scen them taking the 
air on the terraees; they do not hide themselves from 
Europeans, but retire very quickly on the appearance 
of a Moor. 

MERA-pe-Asra, formerly a large town of Anda- 
lusia, seated on the river Guadaleta, betwecn Areos 
and Xercs de la Frontera ; but now ouly a large heap 
of ruins. Here the Arabs conquered Roderick the last 
king of the Goths, and by that vietory beeame masters 
of Spain in 713. | 

MERCATOR, Gerarpb, one of the most cele- 
brated geographers of his time, was born at Rure- 
monde in 1542. He applicd himself with such in- 
dustry to geography and mathematics, that he is said 


to have frequently forget to cat and drink. The em- 


peror Charles V. had a particular esteem for him,. and 
the duke of Juliers made him bis cosmographer. He 
composed 


tor composed a chronology, some geographical tables, an which form the various colours, it will not be useless. Merchant: 
bat atlas, Ke. engraving and colouring the maps him- 8. If he confines his trade to that of oils, wines, &e. =v" 
am self. He died in 1594. THis method of laying down _ he ought to inform himself particularly of the appear- 


charts is still used, and bears the name of Afercato?’s 
charts. 

Mercator, Nicholas, an cminent mathematician in 
the 17th century, was born at Holstem in Denmark ; 
and eame to England about the time of the restoration, 
where he lived many years. He was fellow of the 
Royal Society ; and endeavourcd to reduce astrology to 
rational principles, as appeared from a MS, of his in 
the possession of William Jones, Esq. He published se- 
veral works, particularly Cosmographia. He gave the 
quadrature of the hyperbola by an infinite series ; 
whieh was the first appearance in the learned world of 


a serics of this sort drawn from the particular nature of 


the curve, and that im a manner very new and ab- 
straeted. | 

Mercaror’s Sailing, that performed by Mercator’s 
chart. Sce NAVIGATION. 

MERCATORUM rFesrum, was a festival kept by 
the Roman merchants on the rsth of May, in ho- 
nour of Mercury, who presided over merchandise. A 
sow was sacrificed ou the occasion, and the people 
present sprinkled themselves with water fetched from 
the fountain called agua Mercuri; the whole conclud- 
ing with prayers to the god for the prosperity of 
trade. 

MERCHANT, a person who buys and sells com- 
moditics in gross, or deals in exchanges; or that traf- 
fics in the way of commerce, either by importation or 
exportation. Formerly every one who was a buyer or 
seller in the retail way was called a merchant, as they 
still are both in France and Holland; but here shop- 
keepers, or those who attend fairs or markets, have 
lost that appellation. 

Previous to a person’s engaging in a general trade, 
and becoming an universal dealer, he ought to treasure 
up such a fund of useful knowledge as will enable him 
to carry it on with case to himself, and without risk- 
ing such losses as great ill-concerted undertakings 
would naturally expose him to. A merchant shonld 


therefore be acquainted with the following parts ot 


commercial learning: 1. He should write properly and 
correctly. 2. Understand all the rules of amthmetie 
that have any relation to commeree. 3. Know how 


to keep books of double and single entry, as journals,. 
aleger, &c. 4. Be expert in the forms of invoices, 


accounts of sales, policics of insurances, chartcr-par- 
ties, bills of. lading, and bills of exchange. 
the agreement between the money, weights, and mea- 
sures of all parts. 


the materials of. which they are composed; and from 
whence they come, the proportions of these materials 
before working np, and the places in which they. are 
sent after their fabrication. 7. He ought to know the 


lengths and breadths which silk, woollen, or hair stuffs, | 


linen, cottons, fustians, &c. ought to have according 


to the several statutes ‘and: regulations of. the places . 


where they are manufactured, with their different prices, 
according to the times and scasons ; and if he can add 
to his knowledge the different. dyes-and ingredients 


5. Know. 


6. If he deal in silk, woollen,. 
linen, or hair manufactures, he ought to know the 
places wherc these different sorts of merchandises are - 
manufactured, in what manner they are made, what are- 


ances of the succeeding crops, in order to regulate his 
disposing of what he has on hand; and to learn as ex- 
actly as he can what they have produced when got in, 
for his direction in making the necessary. purchases and 
engagements. 9g. He ought to be acquainted with the 
sorts of merchandise found more in one country than 
another, those which are scarce, their different specics 
and qualities, and the properest mcthod for bringing 
them to a good market cither by land or sea. 10..To 
know whica are the merchandises permitted or prohi- 
bited, as well on entering as going out of the king- 
doms or states where they arc made. 11. To be ac- 
quainted with the price of exchange, according to the 
course of different places, and what is the cause of its 
vise and fall. 12. To know the customs duc on im-. 
portation or exportation of merchandiscs, according to 
the usage, the tariffs, and regulations of the places to 
which he trades. 13. ‘lo know the best manner of 
folding up, embaling, or tunning, the merchandises for 
their preservation. 14. ‘Co understand the price and 
condition of freighting and insuring ships and mer- 
chandise. 15. To be acquainted with the goodness 
and valuc of all neccssaries for the construction and re- 
paurs of shipping, the different manner of their build- 
ing; what the wood, the masts, cordage, cannons, 
sails, and all requisites, may cost. 16. To know the 
wages commonly given to the captaim, oflicers, and 
sailors, and the manner of engaging with them. 
17. He ought to understand the foreign languages, or 
at least as many of them as he can attain to; these 
may be reduced to four, viz. the Spanish, which is. 
used not only in Spain but on the coast of Africa, 
from the Canaries to the Cape of Good Hope: the 
Italian, which is understood on all the coasts of the 
Mediterranean, and in many parts of the Levant: the - 
German, which is understood in almost all the northern 
countries; and the French, which is. now become al- 
most universally current. 18. He ought to be ac- 
quainted with the consular jurisdiction, with the laws,. 
customs, and usages of the. different. conntrics he does - 
or may trade to,; and it. general all the ordinances 
and regulations both at home and abroad that have 
any relation to commerce. 19. Though’ it is not ne- 
cessary for a merchant to be-very.lcarned, it 1s proper 
that he should know something of history, particularly 
that of his own country; geography, hydrography, or - 
the science of navigation; and that he be- acquainted | 
with the discoveries of. the-countrics im which trade 1s 
established, in what-manner it is settled, of the compa- 
nies formed to support those establishments, and: of the. 
colonies they have sent out. 

All these branches of knowledge: are of great ser- 
viee to a merchant. who carrics on an cxtensive com- 
merce 3 but if his trade and his views are morc limited, 
his learning and knowledge. may: be so toos but a 
material requisite for forming a-merchant 15, his having : 
on all.oceasions a strict regard to truth, and. his avoid- 
ing frand and ‘deceit as corroding -cankers that must: 
inevitably destroy:-his reputation and fortune. = 

Trade is a thing of so universal a nature, that it 18 
impossible for the laws of Britain, or of any other na-. 


tion, to determine all tlte affairs relating-to it; sae a 
FOre. 


i 


Merchant fore all nations, as well as Great Britain, show a parti- 


It 


cular regard to the law-merchant, which is a law made 


seven. by the mérchants among themselves: however, mer- 


chants and other strangers are subject to the laws of the 
‘couutry in which they reside. Foreign merchants are 
to sell their merchandise at the port where they land, 
4in gross, and not by retail: and they are allowed to be 
‘paid in gold or silver bullion, in joreign coin or jewels, 
which may be exported. If a difference arises between 
the king and any foreign state, the merchants of that 
state are allowed six months time to sell their effects 
and leave the kingdom; during which time they are 
to remain free and unmolcsted in their persons and 
oods, 
‘Law. 
MERCHET (Mercnetum), a fine or composition 
‘paid by inferior tenants to the lord, for liberty to dis- 
pose of their daugliters in marriage. No baron, or mi- 
itary tenant, could marry his sole daughter and heir, 
without such leave purchased from the king pro mari- 
tanda filia. And many of our servile tenants could nei- 
‘ther send their sons to school, nor give their daughters 
an marriage, without express leave from the superior 
lord. See Kennet’s Glossary 7x Marittagium. See also 
Mar cHET, under which word it is stated, and very ge- 
nerally understood, that this was a right claimed by the 
Jord of the manor in the time of the feudal system of 
passing the first night after marriage with his female vil- 
jain. According to Mr Astle, the mercheta was a com- 
pact between the lord and his vassal for the redemption 
of an offence committed by the vassal’s unmarried 
daughter; and also a fine paid by a sokeman or a vil- 
lain to his lord for permission to marry his daughter to a 
free man; and in cascs where the vassal gave away his 
daughter without having obtained this license, he sub- 
jected himself to a heavier fine. 
MERCIA, the name of one of the seven kingdoms 


' founded in England by the Saxons. Though the latest 


formed, it was the largest of them all, and grew by de- 
grecs to be by far the most powerful. On the north it 
was bounded by the Humber and the Mersey, which se- 
parated it from the kingdom of Northumberland ; on 
the east by the sea, and the territories of the East 
“Angles and Saxons; on the south by the river Thames; 
and on the west by the rivers Severn and Dee. It 
comprehended well nigh 17 of our modern counties, 
being equal in size to the province of Languedoc in 
France ; very little, if at all, less than the kingdom of 
‘“Arragon in Spain; and superior in size to that of Bo- 
hemia in Germany. 

Penda is regarded as its first monarch 3 and the 
kingdom is thought to derive its name from the Saxon 
word merc, which signifies ‘a march, bound, or li- 
mit,” because the other kingdoms bordered upon it 
on every side; and not from the river Mersey, as some 
would persuade us. Penda assumed the regal title 
A. D. 626, and was of the age of 50 at the time of 
his accession; after which he reigned near thirty years. 
He was of a most furious and turbulent temper, break- 
ing at different times with almost all his neighbours, 
calling in the Britons to his assistance, and shedding 
more Saxon blood than had been hitherto spilled in 
all their intestine quarrels. He killed two kings of 
Northumberland, three of the East Angles, and com- 
elled Kenwall king of the West Saxons to quit his 
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dominions. Fe was at length slain, with most of the fo, 
princes of his family, and a multitude of his subjects, —-y 


-of Northumberland, 


See the articles COMMERCE and JAlercantile - 
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in a battle fought not far from Leeds, by Oswy king 
Tins battie, which the Saxon 
chronicle tells us was fought at Winwidfield, A. D, 


‘655, made a great change in the Saxon affairs, which 


the unbridled fury of #enda had thrown into great 
confusion. Iie had the year before killed Anna king 
of the East Angles in battle, whose brother Ethel- 
ved notwithstanding took part with Penda. On the 
other hand, Penda, the eldest son of Penda, to whom 
his father had given the ancient kingdom of the Mid 
Angles, had two years before married the natural 
daughter of King Oswy, and had been baptized at 
his court. At that time it should seem that Oswy 
and Penda were upon gvod terms ; but after the lat- 
ter had conquered the East Angles, he resolved te 
turn his arms against the kingdom of Northumberland. 
Oswy by no means had provoked this rupture ; on the 
contrary, Bede tells us that he offered large sums of 
money, and jewcls of great value, to purchase peace: 
these offers being rejected, he was reduced to the ne- 
cessity of deciding the quarrel by the sword. The 
river near which the battle was fought overflowing, 
there were more drowned than killed. Amongst these, 
as the Saxon chronicle says, there were thirty princes 
of the royal line, some of whom bore the title of 
kings ; and also Ethelred king of the East Angles, 
who fought on the side of Penda against his family and 
country. 

His son Penda, who married the daughter of that 
conqueror became a Christian, and was not long alter 
murdered, as is said, by the malice of his mother. His 
brother Wolfher becoming king of Mercia, embraced 
in process of time the faith of the gospel, and proved 
a very victorious and potent monarch; and is, with no 
fewer than seven of his immediate successors, commonly 
styled king of the Anglo-Saxons, though none of them 
are owned in that quality by the Saxon chronicle. But 
though possibly none of them might enjoy this ho- 
nour, they were undoubtedly very puissant princes, 
maintaining great wars, and obtaining many advan- 
tages over the sovereigns of other Saxon states, and 
especially the East Angles, whom they reduced. The 
extent of the Mercian territories was so ample as to 
admit, and so situated as to require, the constituting 
subordinate rulers in several provinces 3 to whom, espe- 
cially if they were of the royal line, they gave the title 
of kings ; which occasions some confusion in their his’ 
tory. Besides the establishing episcopal sees and cou- 
vents, the Saxon monarchs took other methods for 
improving and adorning their dominions ; and as Mer- 
cia was the largest, so these methods were most con- 
spicuous therein. Coventry, as being situated in the 
centre, was usually, but not always, the royal resi- 
dence. Penda, who was almost continually in a state 
of war, lived as his military operations directed, in 
some great town on the frontiers. Wolfher built a 
castle or fortified palace for his own residence, which 
bore his name.-——Offa kept his court at Sutton Walls 
near Hereford. 

In each of the provinces there resided a chief magi- 
strate; and if he was of the royal blood, had usually 
the title of king. Penda, at the time he married Os- 
wy’s daughter, had the title of king of Leicester.— 

Ethelred 
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uy younger brother Mereelm. 
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Etheired made his brother Merowald king of Here- 
ford; who, dying without issue, bequeathed it to his. 
The hike honours were 
sometimes conferred upon the prineesses 3 and henec 
in Mereia cspeeially, we oceasionally read of Me 
queens. By these means the laws were better executed 
the obedience of the subjeets more effectually secured, 
and the splendour of these residences constantly kept up 
and augmented. 

At length the crown devolving Sometimes on mi- 
nors and sometimes on weak prinees, intcstine fae- 
tions also prevailing, the force of this hitherto mighty 
kingdom began sensibly to deeline. This falling out 
in the days of Egbert, the most prudent as well as 
the most potent monareh of the West Saxons, he 
took advantage of these cireumstances; and having 
encouraged the East Angles to make an attempt for 
the recovery of their independence, he, in a conjune- 
ture every way favourable to his design, broke with 
the Mercians, and after a short war obliged them to 
submit. But this was not an absolute conquest, the 
kings of Mercia being allowed by him and his suc- 
cessors to retam their titles and dominions, till the 
invasion of the Danes put an end to their rule, when 
this kingdom had subsisted above 250 years; and 
when the Danes were afterwards cxpelled by the West 
Saxons, it sunk into a province, or rather was divided 
into many. 

MERCURIAL, something consisting of, or relating 
to, mercury. 

MERCURIALIS, Docs Mercury; a genus of 
plants belonging to thc dicecia elass; and in the natu- 
ral method ranking under the 38th order, Tricocce. 
See Botany Index. 

MERCURIFICATION, in metallurgic chemistry, 
the obtainmg the mercury from metallic minerals in 
its fluid form. Sec CuEemistry and MinrEraLocy 
Index. ‘ 

MERCURY, or Quicksinver. See CHEMISTRY 
and MINERALOGY Index. 


Mercury, in the heathen mythology. See HEr- 


MES. 

Most of the actions and inventions of the Egyptian 
Mercury have likewise becn aseribed to the Greeian, 
who was said to be the son of Jupiter and Maia, the 
daughter of Atlas. No one of all the heathen divini- 
ties had so many functions allotted to him as this god: 
he had constant employment both day and night, ha- 
ving been the common minister and messenger of the 
whole Pantheon; particularly of his fathcr Jupitcr, 
whom he served with indefatigable labour, and some- 
times, indeed, in a capacity of no very honourable 
kind. Lucian is very pleasant upon the multitude of 
his avoeations; and aceording to the confession of the 
emperor Julian, Mereury was no hero, but rather one 
who inspired mankind with wit, learning, and the or- 
namental arts of life, than with eourage. ‘The pious 
emperor, hewever, omits some of his attributes ; for this 
god was not only the patron of trade, but also of: theft 
and fraud. 

Amphion is said, by Pausanias, to have been the first 
that erected an altar to this god; who, in return, in- 
vested him with such extraordinary powers of music 
(and masonry), as to enable him to fortify the city of 
Thebes in Boeotia, by the merc sound of his lyre, 
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Horace gives us the best part of his character : 


Thou god of wit, from Atlas sprung, 

Who by persuasive pow’r of tongue, 

And graceful exereise, refin’d 

The savage race of human kind, 

Hail! winged messenger of Jove, 

And all th’ immortal pow’rs above. 

Sweet parent of the bending lyre, 

Thy praise shall all its sounds inspire. 
Artful and cunning to conecal 

Whate’er in sportive theft you steal, 


When from the gold who gilds the pole, 


E’en yet a boy, his herds you stole ; 

With angry voice the threat’ning power 

Bade thee thy fraudful prey restore ; 

But of his quiver too beguil’d, 

Pleas’d with the theft, Apollo smil’d. 
You were the wealthy Priam’s guide, 

When safe from Agamemnon’s pride, 

_ Through hostile eamps, whieh round him spread 
Their watchful fires, his way he sped. 
Unspotted spirits you consign 
To blissful seats and joys divine ; 

And, pow’rful, with thy golden wand, 
The light, unbodied crowd eommand ; 
Thus grateful does thy offiee prove 


To gods below, and geds above. FRANCIS. 


This ode contains the substance of a very long hymn 
to Mereury, attributed to Homer. Almost all the an- 
cient poets relate the manner in which the Grecian 
Mercury diseovered the lyre; and tell us that it was 


an instrument with seven strings ; a circumstance which: 


makes it essentially different from that said to have 
been invented by the Egyptian Mercury, whieh had 
but three. 
besidcs Mercury to the seven-stringed lyre. 
LYRE. 

His most magnificcnt temple was on Mount Cylene, 
in Arcadia. 


See 


a smiling eountenance. 
and sandals, and holds the eaduecus (or staff surround- 


ed with serpents, with two wings on the top), in his 


hand ; and is frequently represented with a purse, to 
show that he was the god of gain. The animals sa- 
ered to him, were the dog, the goat, and the coek. 
In all the sacrifices offered to him, the tongues of 
the victims were burnt; and thosc who escaped im- 


minent danger sacrificed to him a calf with milk and. 


honey. 

Mercury, 3% in Astronomy. 
Index. . 

This planet is brightest between his elongations and 
superior conjunetion, very near to which last he can 
generally be seen. He becomes invisible soon after he 
has found his elongation, going towards his inferior 
conjunction ; and beeomes visible again a few days be- 
fore his next elongation. The brightness of this planet 
alters sometimes very considerably in 24 hours. It has 
been observed when less than three degrees distant from 
the sun, and may, perhaps, sometimes be seen even in 
eonjunction with it. 

Mercury and Venus appear brightest and most beau- 
tiful in the opposite parts of their orbits; the first, be- 


See ASTRONOMY 


tween. 


However, there have been many elaimants: 


He is deseribed by the poets as a fair 
beardless youth, with flaxen hair, lively blue eyes, and 
He has wings fixed to his cap: 


Mercury. 
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‘Mercury tween lis clongations and superior conjunction 5 and 


l 
Mercy- 
Seat. 


the other, between her elongations and inferior con- 
junction. Therefore, Venus is seen in great perfection 
as a crescent, particularly in her infcrior conjunction, 
whilst Mercury is seldom seen in such perfect phascs. 
Mercury should be always observed on or near the me- 
yidian. When farthest from the sun,‘he always appears 
with a very faint light; and when he has a great 
south declination, or the atmosphere is not perfectly 
clear, he seldom can be seen in those parts of his or- 
‘bit, where he only begins to recover his brightness, or 
where it is much diminished. He has frequently been 
seen on the meridian even with a small telescope and 
small power ; and it appears from the above statement 
that he may be obscured in a clear day rather more 
than half his orbit, or near one hundred and fourscore 
days in the year. 

Mercury, in Heraldry, a term used in blazoning 
by planets, for the purple colour used in the arnis of so- 
vereign princes. 

MERCY, a virtue that inspires us with compassion 
for our brethren, and which inclines us to give them 
assistance in their necessities. Mercy is also taken for 

those favours and benefits that we receive either from 

God or man, particularly in the way of forgiveness of 
injuries or of debts. Nothing can be more beautiful 
than the description of mercy given us by Shakespeare, 
in the pleading between Portia and the Jew: 


Por. Then must the Jew be merciful. 
Shy. On what compulsion must 1? tell me that. 
Por. The quality of mercy is not strain’d ; 
It droppeth as the gentle rain from heav’n 
Upon the place beneath. It is twice bless’d : 
It blesseth him that gives, and him that takes. 
°Tis mighticst in the mightiest ; it becomes 
The throned monarch better than his erown : 
The sceptre shows the force of temporal power, 
The attribute to awe and majesty, 
‘Wherein doth sit the dread and fear of kings ; 
But mercy is above this scepter’d sway, 
It is enthroned in thé heart of kings ; 
It is an attribute to God bimseclf, 
And earthly power doth then show likest God’s, 
When mercy seasons justice. Therefore, Jew, 
Though justice be thy plea, eonsidcr this, 
That in the course of justice none of us 
Should see salvation. We do pray for merey ; 
And that same prayer doth teach us all to render 
The deeds of mercy. Merchant of Venice, act iv. 


MERCY-SEAT, or Propitratory, in Jewish an- 
tiquity, the covering of the ark of the covenant.—The 
Hebrew name of this cover, which we translate merey- 
seat, 1s Capporeth (Exod. xxv. 17. 22.), from Cappor, 
which signifies fo cover, to shut up, to expiate, to pay. 
This cover was of gold, and at its two ends were fixed 
the two cherubims of the same metal, which by their 
wings extended forwards, seemed to form a throne for 
the majesty of God, who in scripture is represented to 
us as sitting between the cherubims, and the ark it- 
self was as it were his footstool. It was from henee 
that God gave his oracles to Moses, or to the high 
priest that consulted him, (Exod. xxv. 22. Numb. vii. 


89.). 
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MERETRIX, among the Romans, differed from 


the prostibula. The prostibule were common courte- 


sans, with bills over their doors, signifying their profes- Mer 
sion, and were ready at all times to entertain custom- —~ 


crs; whereas the meretrices entertained none but at 


night.—The meretrices dillered in their dress from the 


matrons ; the former wore the toga and short tumics, 
like those of the men: the latter wore the pa//a and the 
stola of such a length as to reach to their feet. 

MERGANSER. Sec Mrercus. 

MERGUS, a genus of birds of the order of anseres. 
See ORNITHOLOGY Index. 

MERIAN, Maria SipyLua, a celebrated paint- 
ress, born at Frankfort in 1647, was the daughter of 
Matthias Merian, a noted engraver and geographer.— 
As she showed a very grcat fondness for painting, she 
was instructed by Abraham Mignon ; from whom she 
learned great neatness of handling and delicacy of co- 
lour. Her genius particularly led her to paint reptiles, 
flowers, and insects, which she designed after nature, 
and studied cvery object with a most curious and in- 
quisitive observation ; so that her works rose every day 
morc and more into reputation. Frequently she paint- 
cd her subjects in water colours on vellum, and finish- 
ed an astonishing number of designs, as she was equally 
indefatigable in her work and in her inquiries into the 
curiosities of nature. She drew the flies and caterpil- 
lars in all the varicty of changes and forms in which 
they successively appcar from their quiescent state till 
they become butterflies; and also drew frogs, toads, ser- 
pents, ants, and spiders, after naturc, withextraordinary 
exactness and truth. She even undertook a voyage to 
Surinam, to paint those insects and reptiles which were 
peculiar to that climate ; and at her return to her own 
country published two volumes of engravings after her 
designs, which are well known to the curious. She died 
in i717. Her daughter Dorothea Henrietta Graff, 
who painted in the same style, and had accompanied 
her mother to Surinam, published a third volume eol- 
lected from the designs of Sibylla; which complete work 
has been always admired by the learned, as well as by 
the professors of painting. | 

MERIDA, a strong town of Spain, in Estremadura, 
built by the Romans before the birth of Christ. Here 
are some fine remains of antiquity, particularly a trium- 
phal arch, but which is considerably decayed. It is 
seated in an extensive and fertile plain, 47 miles east of 
Elva, and 45 south by east of Alcantara. W. Long. 
6. 4. N. Lat. 38. 42. 

MeEripa, a town of North America, in New Spain, 
and capital of the province of Yucatan, where tle 
bishop and the governor of the province reside. It is 
inhabited by Spaniards and native Americans; is 30 
miles south of the sca, and 120 north-east of Cam- 
peachy. W. Long. 89. 25. N. Lat. 20. 15. 

MERIDA, 2 town of South America, in the kingdom 
of New Granada, seated in a country abounding with 
all kinds of fruits, 130 miles north-east of Pampelnna. 
W. Long. 71. 0. N. Lat. 8. 30. : 

MERIDEN, or Mrrepen, a town of Warwick- 
shire, 97 miles from London on the London ‘road, 
near Coventry. It is pleasantly situated, though in a 
wet clayey situation, and is not ill built. The church 
stands on an elevated spot, and contains some good 
monuments. There is an inn here, about half ‘way 
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from St Clement’s forest to Coveniry, one of the finest MERLUCIUS, the Hake. Sce Gapbus, Icutuy- ; 
in this part of England, being built hke a nobleman’s oLocy Index. ei 
MERMAID, or Merman, a sca-creature fre- ——y——~ 
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seat. 
_— MERIDIAN, in Geography, a great circle supposed 


to be drawn through any part of the surface of the 
earth, and the two poles ; and to which the sun is always 
perpendicular at noon. See GEOGRAPHY, 

In astronomy, this circle is supposed to be in the 
heavens, and exactly perpendicular to the terrestrial one. 
See ASTRONOMY. 

MERIDIANT, in antiquity, a name which the 
Romans gave to a kind of gladiators, who entcred the 
arena about noon after the bestiarn (who fought in 
the morning against beasts) had finished. They were 
thus called from eridies, 1. ¢. noon, the time when they 
exhibited their shows. ‘The meridiani were a sort of 
artless combatants, who fought man with man, sword 
in hand. Hence Seneca takes occasion to observe, 
that the combats ofthe morning were full of humanity 
compared with those which followed. . 

MERIDIONAL pistancre, in Navigation, the 
same with departure, or easting and westing ; being the 
difference of longitude between the meridian under 
which the ship now is, and any other mendian which 
she was under before. 

MERIDIONAL parts, miles, or minutes, in Navzga- 
tion, are the parts by which the meridians in a Mer- 
cator’s chart do increase, as the parallels of latitude de- 
crease. 


MERIONETHSHIRE, a county of North Walcs, 


is bounded on the north by Cacrnarvonshire and Der- 


bighshire ; on the east by Montgomeryshire 5 on the 
avest hy St George’s channel, or the [nish sea; and on 
the south by Cardiganshire; extending 40 miles im 
Jength and 36 in breadth. It is divided into six hun- 
dreds ; in which are four market towns, 37 parishes, 
about 6137 houses, and 30,924 inhabitants, in 181 i 
It lies in the diocese of Bangor, and sends one member 
de parliament. The air is very sharp in winter, on 
account of its many high barren mountains ; and thie 
soil is as bad as any in Wales, it being very rocky and 
mountainous. However, this county feeds large flocks 
of sheep, many goats, and large herds of horned cattle, 
which find pretty good pasture in the valleys. Besides 
these, among their other commodities may be reckoned 
Welch cotton, deer, fowl, fish, and-especially herrings, 
which are often taken on this coast in great plenty. See 
MERIONETHSHIRF, SUPPLEMENT. 

MERIT, signifies desert. This term is more parti- 
cularly applied to signify the moral goodness of the ac- 
tions of men, and the rewards to which those actions 
entitle them. 

MERLIN, Amprose, a famous English poct and 
reputed prophet, flourished at the end of the 5th century. 
Many surprising and ridiculous things are related of 
him. Several English authors have represented him as 
the son of an incubus, and as transporting from Ireland 
to England the great stoncs which form Stonehenge 
on Salisbury plain. Extravagant prophecies and other 
works are also attributed to him, on-which some authors 
have even written commentarics. 

Meruin. See Fauco, OrnrrHoLtocy Index. 

* MERLON, in Fortefication, is that part of a para- 
pet which is terminated by two cmbrasures of a battery. 
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quently talked of, supposed half human and half a 
fish. 

However naturalists may doubt of the reality of mer- 
men or mermaids, we have testimony enougli to establish 
it 5 though, how far these testimonics may be authen- 
tic, we cannot take upon us to say. In the year 118¥, 
as Lary informs us, such a monster was fished up in the 
county of Suflolk, and kept by the governor for six 
months. It bore so near,a conformity with man, that 
nothing seemed wanting to it but speech. One day it 
took tlic opportunity of making its escape ; and plunging 
intothe sea, was nevcr more heard of. Hast. de Angleterre, 
P. b. p. 40g. 

In the year 1430, after a huge tempest, which broke 
down the dikes in Holland, and made way for the sea 
into the meadows, &c. some girls of the town of Edam 
in West Friesland, going in a boat to milk their cows, 
perceived a mermaid embarrassed in the mud, with a 
very little water. ‘They took it into their boat, and 
brought it with them to Edam, dressed it in woman’s 


‘apparcl, and taught it to spin. It fed like one of them, 


but could never be brought to offer at speech. Some 
time afterwards it was brouglit to Haerlem, where it 
lived for some years, though still showing an inclination 
to the water. Parival relates, that they had given it 
somc notion of a Deity, and that it made its reverences 
very devoutly whenever it passed by a-crucifix. De- 
lices de Hollande. 

In the year 1560, near the island of Manaar, on the 
western coast of the island of Ceylon, some fishermen 
brought up, at one draught of a net, seven mermen andl 
mermaids; of which several Jesuits, and among the rest 
I. Hen. Henriques and Dimas Bosquez. physicians to 
the viceroy of Goa, were witnesses. ‘The physician, 
who examined them with a great deal of care, and 
made dissection thereof, asserts, that all the parts both 
internal and external were found perfectly conformable 
to those of men. See the Hist. de la campagnie de Je- 
sus, P. IL. T. iv. N° 276. where the relation 1s given 
at length. 

We have another acconnt of a merman, seen near the 
great rock called Diamond, on the coast of Martinico. 
The persons who saw it, gave in a precise descrip- 


tion of it before a notary. ‘They affirmed that they saw 


it wipe its hand over its face, and even heard it blow 
its nose. 

Another creature of the same species was caught in 
the Baltic in the ycar 1531, and sent as a present to 
Sigismund king of Poland, with whom it lived three 
days, and was seen by all the court. Another very 
young one was taken near Rocca de Sintra, as related 


by Damian Goes. The king of Portugal and the 


grand master of the order of St James, are said to have 


had a suit at law to determine which party these mon- 


sters belong to. 
In Pontopidan’s Natural History of Norway, also, 


we have accounts of mermaids ; but not more remark- 


able or any way better attested than the above, to which 


we have given a place, merely to shew how far the 
folly and extravagance of credulity have been carried 


by weak minds. 3.¥ MERNS, 


Nlerns 


Meroe. 
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MERNS, Mearys, or KINCARDINESHIRE, a county 
of Seotland. See KiIncARDINESHIRE. 

MERODACH was an ancient king of Babylon, 
who was placed among the gods, and worshipped by 
the Babylonians. Jeremiali (chap. |. 2.), speaking of 
the ruin of Babylon, says, “ Babylon is taken, Bel is 
confounded, Mcrodach is broken in picees ; her idols 


are confounded, her images are broken in picees.”’ 


We find certain kings of Babylon, in whose names 
that of Merodach is contained: for example, Evil-me- 
yedach and Merodach-baladan. Evil-merodach was the 
son of Nebuchadnezzar the Great, and had for his suc- 
cessor the wicked Belshazzar. Merodach-buladan, son 
of Baladan kine of Babylon, having heard that Heze- 
kiah had been cured miraculously (Isa. xxxix.), and 
that the sun had gone backwards to give him an as- 
surance of his recovery, sent him presents, and made 
him compliments upon the recovery of his health. 
Ptolemy calls him Aflardoc-cmpadus ; and says, that he 
hegan to reign at Bahylon 26 years after the beginning 
of the era of Nabonassar, that is, in the year of the 
world 2283. 

MEROE, in Ancient Geography, an island of Ethio- 
pia beyond Egypt, in the Nile; with a cognominal 
town, the metropolis of the Ethiopians. 

The Jesuits have endeavoured to prove, that the pro- 
vince of Gojam in Abyssinia is the Meroé of the an- 
cients; but this is strongly contested by Mr Bruce, 
who is of opinion, that it must be looked for somewhere 


between the sdurce of the Nile and its union with the 


Atbara. The latter, he thinks, is very plainly the 
Astaboras of the ancients; and Pliny says, that this 
stream encloses the left side of Mercé as the Nile does 
the right, in which case we must suppose him looking 
southward from Alexandria, otherwise the words would 
not apply. 

We are told. by Diodorus Siculus, that Merot had 
its name from a sister of Cambyses king of Persia, who 
dicd there in the expedition undertaken by that prince 
against the Ethiopians. His army perished with hun- 
ger and thirst in the deserts beyond Mcroé, which 


‘could not have happened if they had reached Gojam, 


the latter being onc of the most plentiful countries in 
the world. A further proof that Gojam cannot be 
the ancient Meroe is, that the latter was enclosed be- 
tween the rivers Nile and Astaboras, while Gojam is 
almost entirely surrounded by the Nile. If the an- 
elents were acquainted with Gojam, they must also 
have been acquainted with the fountains of the Nile, 
which we certainly know they were not. Pliny says 
that Meroé, the most considerable of all the islands of 
the Nile, was called Astaboras, from the name of its 
Jeft channel, which eannot be supposed any other than 
the junction of the Nile and Atbara. He informs us 
moreover, that the sun was vertical twice in the ear, 
viz. when procecding northward he entercd the 18th 
degree of ‘Taurus, and when returning he came to the 
r4th degree of Leo; but this could never be the case 
with Gojam, which lies in about 10 degreesnorth latitude. 

Again, the poet Lucan describes Meroe by two cir- 


eamstances which cannot apply to any other than the 


peninsula of Atbara. One is, that the inhabitants 
were black ; which was the case with the Gymnoso- 
paists and first inhabitants, and which has been the 
ease with all the rest downto the Saracen conquest : 


L Sas J 


ME OR 


but the inhabitants of Gojam, as 


plexion from the blacks; they are also long-haired, 
and nobody imagined that they ever had philosophers or 


science among them, which was eminently the case with 


the ancicnt inhabitants of Meroé. ‘The other circum- 
stance 1s, that the ebony tree grew in the island of 
Meroe, which at this day grows plentifully in the pen- 
insula of Atbara, and part of the province of Kuara, 
but not in Gojam, where the tree could not subsist on 
account of the violent rains which take place during six 
months in the year. Mr Bruce mentions another cir- 
cumstance quoted from the poet Luean, which like- 
wise tends to prove.the identity of Meroé and Atbara; 
viz. that though there are many trees in it, they afford 
no shade. This our traveller found by experience, when 
returning from Abyssinia through Atbara. “ ‘The coun- 
try (says he) is flat, and has very little water. The 
forests, though thick, afforded no sort of shade, the 
hnnters for the sake of their sport, and the Arabs for de- 
stroying the flies, having sct fire to all the dry grass and 
shrubs ; which passing with great rapidity in the direc- 
tion of the wind from east to west, though it had not 
time to destroy the trees, did yet wither, and occasion 
evcry leaf that was upon them to fall, unless in those 
spaces where villages had been, and where water was. 
In such spots a number of large spreading trecs remain- 
ed full of foliage ; which, from their great height and 
being cleared of underwood, continued in full verdure, 
loaded with large, projecting, and exuberant branches. 
But even here the pleasure that their shade aflorded was 
vcry temporary, so as to allow us no time for enjoyment. 
The sun, so near the zenith, changed his azimuth 60 
rapidly, that every few minutes I was obliged to change 
the carpet on which I lay, round the trunk of the tree 


sto which I had fled for shelter ; and though I lay down 


to slecp perfectly screened by the trunk or branches, I 
was presently awakened by the violent rays of a scorch- 
ing sun, the shade having passed beyond me. In all 
other places, though we had travelled constantly in a 
forest, we never met with a tree that could shade us for 
a moment, the fire having deprived them of all their 
leaves.” The heat of Atbara is excessive, the thermo- 
meter having been observed at 1193%°: two of Mr 
Bruce’s company died of thirst, or at least of the conse- 
quences of drinking after extreme tlurst. The inhabitants 
live in the greatest misery, and are continually in danger 
from the neighbouring Arabs, who, by destroying and 
burning their corn, are able to reduce them to a starving 


‘condition. Notwithstanding all their disadvantages, how- 


ever, they have a manufacture of coarse cotton towels, 
of a size just sufficient to go round the waist, which 

pass current as money throughout the whole country. 
MEROM, in Ancient Geography. The waters of 
Merom, at which place Jabin and the other confederate 
kings met to fight (Joshua xi. 5.), are gencrally sup- 
posed by the lcarned to be the lake Semechon, whieh 
lies between the head of the river Jordan and the lake 
Gennesareth ; sinee it is agreed on all hands, that the 
city Hazor, where Jabin reigned, was situated upon 
this lake. But others think that the waters of Merom 
or Merome were somewhere about the brook Kishon, 
since there is a place of that name mentioned in the ac- 
count of the battle against Sisera (Judg. v. 21.). And 
it is more rational to think, that the confederate kings 
advanced 


well as the other ygop, 
Abyssinians, are fair, at least greatly different in com- Meron, 
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advanced as far as the brook Nishon, and to a pass 


which Jed into the country, to hinder Joshua from pe- 
netrating it, or even to attack lum in the country 


~~ where he himself lay encamped, than to imagine that 


they waited for him in the midst of their own country ; 
leaving all Galilee at his merey, and the whole tract 
from the brook Kishon to the lake Semechon. 

MEROPE, in fabulous History, one of the Atlan- 
tides. She married Sisyphns the son of Atolus, and like 
her sisters was changed into a constellation after death. 
It is said that in the constellation of the Pleiades the 
star of Merope appears more dim and obscure than the 
rest, because she, as the poets observe, married a mor- 
tal, while her sisters married some of the gods or their 
descendants. 

MEROPS, in I'abulows History, aking of the island 
of Cos, who married Clymene, one of the Oceanides. 
He was changed into an eagle, and placed among the 
constellations. Also a cclebrated soothsayer of Pereosus 
in Troas, who foretold the death of his sons Adrastus 
and Amphius, who were engaged in the ‘Trojan war. 
They slighted their father’s advice, and were killed by 
Diomedes. 

Merors, a genus of birds belonging to the order of 

ice. See OrntTHOLOGY Index. 

MEROVINGIAN cuHaracrer, derives its name 
from Meroiiée, the first king of France of that race, 
which reigned 333 years, from Pharamond to Charles 
Martel. his race is said by some to have termina- 
ted in Childeric III. A. D. 751. There are many 
MSS. in the French libraries still extant in this cha- 
racter. 

MEROZ, in Ancient Geography, 2 place in the 
neighbourhood of the brook Kishon, whose inhabitants 
refusing to come to the assistance of their brethren when 
they fought with Siscra, were put under an anathema 
(Judges v. 23.) ‘“ Curse ye Meroz, says the angel of 
the Lord ; curse ye bitterly the inhabitants thereof: be- 
cause,” &c. Some have thought that Meroz is the same 
as Merus or Merom ; and this F. Calmet thinks the most 
probable opinion in this matter. Others will have it, 
that Meroz was a mighty man, who dwelt near the 
Kishon, and not caring to come to the assistance of Ba- 
rak and Deborah, was exeommunicated by the angel of 
the Lord by the sound of goo trumpets. The angel 
af the Lord, according to some, was Barak, the gene- 
ral of the Lord’s army; but according to others he 
was the high priest for the time being, or a prophet. 

MERSA, a town of Barbary, pleasantly situated 
about 11 miles from the city of Tunis, and two from 
Melcha the site of ancient Carthage. The bey has 
here two country houses, one of them very eostly work, 
built by Hassan Bey surnamed the Good. From 
these are orange gardens reaching almost to the sea- 
shore ; on the cdge of which is a famous well of sweet 
water, esteemed the best and, lightest in the kingdom. 
Close to this is a coffeehouse, whither numbers of peo- 
ple from the neighbouring places resort to drink coflee, 
and a glass of this natural luxury so peculiarly enjoyed 
inthe eastern countries. In the middle of the court 
is a large mulberry tree, under the shade of which they 
sit and smoke and play at chess; inhaling the com- 
fortable sea breeze that refreshes this delightful spot. 
The water is drawn up by a camel with the Persian 
wheel. 
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There are the rcinains of an ancient port, or cothon, 
(supposed to be an artificial one), built by the Cartha- 


Mersa 


l 


ginians after Scipio had blocked up the old port, no-, Merus-_ 
seme pet 


thing but the turret or lighthouse being left. 

MERS, or MERsE, a county of Scotland, called also 
Berwickshire. This last name it derives from the town 
of Berwick, which was the head of the shire before it 
fell into the hands of the English, and obtained the 
appellation of Alers or March, because it was one of 
Fr borders towards England. See Berwick, County 
of. 

MERSENNE, Marin, in Latin Mersennus, a learn- 
ed Freneh author, born at Oysé, in the province of 
Maine, anno 1588. He studied at La Fleche at the 
same time with Des Cartes ; with whom he contracted 
a strict friendship, which lasted till death. He after- 
wards went to Paris, and studied at the Sorbonne 3 and 
in 1611 entered himself among the Minims. He became 
well skilled in Hebrew, philosophy, and mathematics. 
He was of a tranquil, sincere, and engaging temper ; 
and was universally esteemed by persons illustrious for 
their birth, their dignity, and their learning. He 
taught philosophy and divinity in the convent of Nevers, 


‘and at length became superior of the eonvent ; but 


being willing to apply himself to study with more free- 
dom, he resigned all the posts he enjoyed in his order, 
and travelled into Germany, Italy, and the Netheriands. 
He wrote a great number of excellent works ; the prin- 
cipal of which are, 1. Questrones celeberrima’in Genesim. 
2. Harmonicorum libri, 3. De sonorum natura, causis, 
ct chfectibus. 4. Cogitata physico-mathematica. 5. Lu 
verité des Sciences. 6. Les questions inoures. We died 
at Paris in 1648. He had the reputation of being one 
of the best men of his age. No person was more curious 
in penetrating into the secrets of nature, and carrying 
all the arts and sciences to their utmost perfection. He 
was in a manner the centre of all the men of learning, 
by the mutual correspondence which he managed be- 
tween them. He omitted no means to engage them to 
publish their works; and the world is obliged to him 
for several excellent discoveries, which, had it not been 
for him, would perhaps have been lost. 

MERSEY, a river of England, which runs through 
the counties of Waneaster, York, and Chester, and 
empties itself jnto the Irish sea at Liverpool. By means 
of inland navigation, it has communication with thie 
rivers Dee, Ribble, Ouse, Trent, Derwent, Severn, 
Humber, Thames, Avon, &c.; which navigation, in- 


cluding its windings, extends above 500 miles, in thie. 


counties of Lincoln, Nottingham, York, Lancaster, 
Westmoreland, Chester, Staflord, Warwick, Leicester, 
Oxford, Worcester, &c. 

Mansry Island, an island of Essex, at the mouth of 
the Coln, south of Colchester. It was seized by the 
Danes in the reign of King Alfred, for their winter 
It had cight parishes, now reduced to two, 


quarters. . : 
There was formerly a 


viz. East and West Mersey. 
blockhouse on the island. 
Meruna, or Blackbird. See TuRrDUS, 
Locy Index. 
MERUS, in Anctent Geography, a mountam of the 
Wither India, hanging over the city Nyssa, built by 
Bacchus, and situated between the rivers Cophen and 
Indus. ‘The name, denoting the thigh, gave rise to the 
fable of Bacchus being inserted into Jupiter’s thigh, and 
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Merus being born twice ; because in this mountain he and his 


army are said to have been preserved, when disease 


Mesopota- and pestilence raged in the plains below. 


mia. 


MESARAIC veEssELs, in the general sense, are 
the same with MESENTERIC. 

In common use, mesaraic is more frequcntly applied 
to the veins, and mesenteric to the arteries, of the me- 
sentery. See ANATOMY. 

MESCHED, a considerable town of Persia, and in 
the province of Chorassan ; fortified with several towers, 
and famous for the magnificent sepulchre of Iman Risa, 
of the family of Ali, to whom the Persians pay great 
devotion. It is seated on a mountain near this town, 
on which are fine turquoise stones ; in E. Long. 59. 25. 
N. Lat. 37. 0. 

MESEMBRYANTHEMUM, Fic-Marico.p, 
a genus of plants belonging to the icosandria class ; 
and in the natural method ranking under the 13th or- 
der, Succulente. See Borany Index. 

MESENTERIC, or MeEsaraic, an epithet given 
to two arteries arising from the descending aorta, and 

roceeding to the mesentery. See MESENTERY. 

MESENTERITIS, or Laflammation of the ME- 
SENTERY. See Mepicine Index. 

MESENTERY, MersEenrerium, (formed of psoos, 
middle, and tvregey, zntestine), inanatomy, a fatty mem- 
branous body, thus called as being plaeed in the middle 
of the ‘intestines, which it connects to one another. 
Sec ANatomy, N° gq. 

MESHES of Nets, the openings or interstices be- 
tween the threads. 

MESN, or Mesyg, a term in law, signifying him 
who is lord of a manor, and so hath tenants holding of 
him ; yet he himself holds of a superior lord. 

The word is properly derived from mazsne, quast 
minor natu ; because his tenure is derived from ano- 
ther, from whom he holds. 

MEsw also denotes a writ, which lieth where there 
is lord mesn and tenant; and the tenant is distrained 
for services duc from the mesn to the superior lord. 

This is in the nature of a writ of right ; and in this 
case the tenant shall have judgment to be acquitted or 
indemnified by the mesne lord; and if he makes de- 
fault therein, or does not appear originally to the te- 
nant’s writ, he shall be forejudged of his mesnalty, and 
the tenant shall hold immediately of the lord paramount 
himsclf. 

MESOCHRI, were musicians among the ancicnts, 
who presided in concerts, and by beating a wooden 
desk regularly with their feet, dirccted the measure of 
the music. For the purpose of beating time, they wore 
wooden clogs, called by the ancients crupexia, which 
occasioned the sound to be better heard. 

MESOCOLON, in Anatomy, that part of the me- 
sentery, which, having reached the cxtremity of the 
ileum, contracts and changes its names. See Ana- 
romy, N° gg. 

MESOLOGARITHMS, according to Kepler, are 
the logarithms of the co-sines‘and co-tangents ; the for- 
mer of which were called by Baron Napier anti-loga- 
rithms, and the latter diferentials. 

MESOPOTAMIA, the ancient name of the pro- 
vince of DiaRBEcK, in Turkey in Asia. It is situated 
between the rivers Euphrates and Tigris ; having As- 


~ 
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syria on the east, Armenia on the north, Syria on the 


west, and Arabia Deserta with Babylonia on the south, 
The Hebrews called it Padan-aram, (Gen. xxviii. 2, 


af the two rivers, because it was first peopled by Aram 
father of the Syrians, and is situated between the. two 
rivers already mentioned. ‘This country is much cele- 
brated in Seripture, as being the first dwelling of men 
both before and after the deluge ; and because it gave 
birth to Phaleg, Heber, Terah, Abraham, Nahor, Sa- 
rah, Rebekah, Rachel, Leah, and to the sons of Jacob. 
Babylon was in the ancient Mesopotamia, till, by vast 
labour and industry, the two rivers of the ‘ligris and 
Euphrates were united into one channel. The plains 
of Shinar were in the saine country. Often they gave 
it the name of Mesopotamia (Deut. xxiii. 4. &c.) and 
sometimes that of Syria (Hosea xii. 12.).  Balaam 
son of Beor was of Mesopotamia, Deut. xxiii. 4. Chu- 


shan-rishathaim king of Mesopotamia kept the He- 


brews in subjection some time after the death of Jo- 
shua, Judg. ii. 8. 

MESOPTERYGIUS, a term applied to such fishes 
as have only one back-fin, which is situated in the 
niddle of the back. | 

MESPILUS, the MepLar, a genus of plants be- 
longing to the icosandria class; and in the natural me- 
thod ranking under the 36th order, Pomacea. See 
Botany Index. " 

MESS, in a military sense, implies a number of sol- 
diers, who, by laying away a certain proportion of their 
pay towards provisions, mess together : six or eight is 
generally the number of each mess. Experience proves, 
that nothing contributes more to the health of a sol- 
dier, than a regular and well chosen diet, and his be- 


ing obliged every day to boil the pot: it eorrects drun- - 


kenness, and in a great measure prevents gaming, and 
thereby desertion. 

MESSALINA, Vaeria, a daughter of Messala 
Barbatus. She married the emperor Claudius,- and 
disgraeed herself by her cruelties and incontinence. 
Her husband’s palace was not the only seat of her las- 
civiousness, but she prostituted hersclf in the public 
streets, and few men there were at Rome whe could 
not boast of having cnjoyed the favours of the impure 
Messalina. Her extravagancies at last irritated her 
husband, who commanded her to appear and answer 
all the accusations which were brought against her: 
upon which she attempted to destroy herself; and when 
her courage failed, once of the tribuncs who had been 
sent to her despatched her with his sword. It is in 
speaking of her debaucheries and lewdness that Juvenal 
says, 


Et lassata viris, needum satiata, recessit. 


Her name has become a common appellation to denote 

a woman of shameless and inordinate lust. 
MESSANA, in Anectent Geography, the first town 
of Sicily on crossing over from Italy, situated on the 
strait now called the Furo, (Italicus). Anciently call- 
ed Zanele, according to Diodorus Siculus, from King 
Zanclus ; or, according to others, from the Sicilian 
term Zazclon, denoting a sickle, alluding to the cur- 
vity of the coast ; a name appropriated by the poets ; 
and hence Zancla@z, the people, (Herodetus, prssepr 
+ 
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Tia 
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&c.) and Aram Naharaim (title of Psalm lx.) or Aram ,Messan 
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sana the other name Messana is from the Afesseni? of Pelo- 
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probably been increascd. 


onnesus, (Strabo). ‘Thucydides ascribes its origin to 
Anaxilas the Messcnian, tyrant of Rhegium, who re- 
ceived all comers, calling the town after the name of 
his eountry. ‘The Greeks always call it Afessene ; the 
Romans Messena constantly, to distinguish it from 
Messenc of Peloponnesus. Now Messina, lately ruin- 
ed by earthquakes. 

MESSENA, or MessENE, an inland town, and 
the capital of Messenia, a country of Peloponnesus ; 
erronecusly placed by Ptolemy on the coast. It was 
built by Epaminondas, who recalled all the Messenian 
exiles, and gave the town the name of Afessexc. A place 
vying in point of strength and situation with Corinth, 
according to Strabo; and therefore Demetrius Pialereus 
advised Philip, father of Perseus, that if he wanted to 
have Peloponnesus in his power, he should make himself 
master of these two towns, as thus he would have the 
ox by both horus. 

MESSENGERS, arc certain officers chicfly em- 
ployed under the direction of the secretaries of state, 
and always in readiness to be sent with all kinds of 
despatches foreign and domestic. . By virtue of the se- 
cretaries warrants, they also take up persons for high 
treason, or other offences against the state. The pri- 
soners thcy apprehend are usnally kept at their own 
houses, for each of which they are allowed 6s. 8d. per 


day by the government: and when they are sent 


abroad, they have a stated allowance for their journcy, 
viz. 301. for going to Paris, Edinburgh, or Dublin ; 
25]. for going to Holland; and to other placcs in the 
same proportion; part of which money is advanced 
for the expence of their journey. ‘Their standing 
salary is 45]. per annum ; and their posts, if purchased, 
are esteemed worth 300]. But these sums have now 
The messengers wait 20 at 
atimc, monthly, and are distributed as follows, VIZ. 
four at court, five at one secretary’s office, five at ano- 
ther, two at the third for North Britain, three at the 
council office, and one at the lord chamberlain’s of the 
household. 

MeEssENGERS, in Scotland. See Law, Part III. 

Mussencens of the Exchequer, are four officers who 
attend the exchequer, in the nature of pursuivants, and 
carry the lord treasurer’s letters, precepts, &c. 

Messencer of the Press, a person, who, by order 
of the court, searches printing-houses, bookscllers shops, 
&e. in order to discover the printers or publishers of 
seditious books, pamphlets, &c. 

MESSENTA, a country in the south of Peloponnesus, 
mostly maritime, situated between Elea to the west, 
and Laconia to the east. Anciently a part of Laconia 
under Menelaus, and called Aessene by Homer ; inter- 
preted by the scholiast, Messenea Regio. Messenu, the 
people, reduced to a state of slavery and subjection by 
the Spartans; Messenizs, the epithet. ; 

This country is famous in history, on account of 
the resistance made by the Messcnians against the 
Spartans, and the cxploits of their hero Aristomenes. 
The first hostilities commenced about the year 652 
B.C. on what occasion is uncertain. Though the 
Messcnians were inferior in the knowledge of the art 
of war to the Spartans; yet, by keeping for some 
time on the defensive, they improved so much, that 
mm three years time they found themselves in a capa- 
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city of giving battle to their enemies in the open field 5 Messenias 
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nor did they appear to be in any degree inferior cither 
in courage or conduct: the war was therefore protracted, 
with various success, on both sides. At last, both: 
consulted the oracle at Delphi; and received for 
answer, “ that whoever should first dedicate 100 tripods 
in the temple of Jupiter at Ithome, a strong hold of 
the Messenians, should be masters of the country.” 
Phe inhabitants of Messenia, on hearing this, having’ 
no money to make the tripods of brass, fell to cutting 
them out in wood; but before this could be accomplish- 
ed, a Spartan having got into the city by stratagem, 
dedicated oe little tripods of clay: whieh threw the 
Messenians into such despair, that they at last submit- 
ted to the Spartaus. 

The new subjects of Sparta were treated with the 
utmost barbarity by these cruel tyrants: so that a new 
war commenced under Aristomenes, a man of uncon- 
querable valour, and enthusiastically fond of liberty. 
He perceived that the Argives and Arcadians, who 
were Called the alles of the Lacedemonians, adhered 
to them only through fear of their power ; but that in 
reality they hated them, and wished to revenge the in~ 
jurics they had donc them. To these Aristomenes. ap~ 
plied; and reeeiving an answer conformable to his 
wishes, he engaged his countrymen unanimously to take 
up arms. About a year after the revolt began, and 
before either party had received any auxiliaries, the 
Spartans and Mcssenians met at a village called Dere, 
where an obstinate engagement ensued. Aristomencs 
was conceived to have performed more than: mortal 
achievements: in gratitnde therefore, respect being 
also had to his royal descent, bis countrymen un- 
animously saluted him Azng ; which title he modestly 
waved, alleging, that he took up arms to set them 
free, and not to make lumself great; he consented, 
however, to accept the title of gezeral, with a power 
of doing whatsocver he thought requisite for the 
service of the public. Knowing well the superstition 
of the age in which he lived, he resolved to mtimidate 
the Spartans, by showing them what he was sure they 
would take for an ill omen. Disguising himself there- 
fore, hc went privately to the city, where, in the night, 
he hung up a shield on the wall of the temple of 
Minerva, with this inseription : Arzstomenes dedicates 
this, out of the spoils of the Spartans, to the goddess. It. 
was easily perceived that tis war would be both lony 
and bloody : the Lacedamonians therefore sent deputics 
to Delphi, to inquire of the oracle concerning its event: 
the answer they received was, That it behoved the 
Spartans to seek a leader from Athens. The Athenians 
naturally envious of the Spartans, granted their request 
indecd, but in such a manner as manifested their spite ; 
for they sent them for a general Tyrteeus, a schoolmaster 
and poet, lame of one foot, and who was suspected to 
be a little out of his wits. But here their skill failed 
them ; for this. captain, notwithstanding lis despicable 
appearance, proved of great consequence to Sparta, 
teaching them how to use good, and how to bear up 
under ill fortune. 

In the mean time, Aristomenes had drawn together 
a mighty army, the Eleans, Argives, Sicyonians, and 
Arcadians, having sent troops to his assistance ; the 
Spartans in.this, as in the former war, having no ally 
but Corinth. ‘The Spartan kings, according to; the 

custom. 
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fered the enemy battle, which Aristomencs readily ac- 
cepted. It was long, obstinate, and bloody; but in 
the end the Mcssenians were vietorious, and the Lace- 
dzmonians put to flight with a great slaughter. It 
is scarce to be conceived how much the Spartans were 
struck with this defeat: they grew weary of the war, 
dissatished with their kings, diffident of their own 
power, and in a word sunk into a state of general 
uneasiness and want of spirit. It was now that the 
Athenian general convinced them, that he was ca- 
pable of fulfilling all the promises of the oracle; he 
encouraged them by lus poems, directed them by his 
counsels, and recruited their brokcn armies with cho- 
sen men from among the Helotes. Aristomenes, on 
the other hand, acted with no less prudence and vi- 
gour. Hc thought tt not cnongh to restore the repu- 
tation of the Messenians, if he did not also restore 
their wealth and power: he therefore taught them to 
act offensively against their encmics; and, entering 
the territories of Sparta, he took and plundcred Phare, 
a considerable borough in Laconia, putting all such as 
made any resistance to the sword, carrying off at the 
same time an immense booty. This, however, was 
an injury which the Spartans could not brook with 
patience 5 they therefore sent immediately a hody of 
forces to overtake the Messenians, which accerdingly 
they did: but Aristomencs routed these pursuers, and 
continued to make a mighty slaughter of them, till 
such time as he was disabled by having a spear thrust 
im his side, which occasioned his being carricd out of 
the battle. His cure, which took up some time, be- 
ing finished, he resolved to carry the war even to the 
gates of Sparta; and to that purpose raised a very 
great army}; but, whether he found his design im- 
practicable, or was really diverted by some dream, he 
gave out, that Castor and Pollux, with their sister 
Helena, had appeared to him, and commanded him te 
desist. A short time after this’ retreat, going with a 
small party to make an incursion, and attempting to 
take prisoners some women who were celebrating re- 
ligious rites near Egila, a village in Laconia, those 
zealous matrons fell upon him and his soldiers with 
such fury, that they put them to fight, and took him 
prisoner : however, he soon afterwards madc his escape, 
und rejomed Is forces. In the third year of the war, 
the Spartans with a great force entercd Messenia, 
whither Aristocrates king of Arcadia was come, with 
a great body of troops to the assistance of his allies : 
Avistomenes thercfore made no difliculty of fighting 
when the Spartans approached ; but they entering 
privatcly into a negociation with Aristecrates, engaged 
him with bribes and promises to betray lis confederates. 
When the battle began, the deceitful Arcadian repre- 
sented to the forces under his command the mighty 
danger they were in, and the great difficulty there 
would be of retreating into their own country, in case 
the battle should be lost: he then pretended, that the 
sacrifices were ominous; and, having terrified his Ar- 
cadians into the disposition of mind fittest to serve his 
purpose, he not only drew them off from both wings, 
but, in his flight, forced throngh the Messenian ranks, 
and put them too in confusion. Aristomenes and his 
Sroops, however, drew themselves into close order, that 
t 
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~f essenia, Custom of their city, no sooner took the field, than, 
Lene notwithstanding their inferinrity in number, they of- 
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they might defend themselves the best they could: and ies, 
indeed they had necd of all their valour and skill; for, 


the Lacedeemonians, who cxpected this event, immedi- 
ately attacked and surrounded them on all sides. For. . 
tune was, on this occasion, too powerful either for the 
courage or the conduct of the Messcnians ; so that, not. 
withstanding their utmost eflorts, most of their army 
were cut to pieces, and amongst them the cluef of their 
nobility. Aristomenes, with the poor remains of his, 
shattered forces, retired as well as he could ; and, per- 
ceiving that it was now impossible to maintain the war 
against the Lacedamonians upon equal terms, he cx- 
horted his countrymen to fortify Mount Era, and to 
make the best dispositions possible for a long defence. 
He likewise placed garrisons in Pylus and Mcthone. 
on the sea coasts; and to these three places he ga- 
thered all the inhabitants, leaving the rest of Messenia 
to the mercy of the Spartans. ‘They, on the other 
hand, looked on the war as now in a manner finished; 
for which reason they divided the lands among their 
citizens, and caused them to be carcfully cultivated, 
while they besicged Era. But Aristomenes quickly 
convinced them that the war was far from being over: 
he chose out of all the Messenians 300 men, with 
whom he ravaged all the adjacent country: carried of 
a prodigious beoty; and, when Messenia could no 
longer supply the wants of his garrison, penetrated 
into Laconia, and bore away cornu, wine, cattle, and 
whatever else was neccssary to the subsistence of his 
countrymen shut up in Fra: so that at last the Spar- 
taus were constrained to issuc a proclamation, for- 
bidding the cultivation, not only of the Messenian ter- 
ritory in their hands, but also of Laconia in its viel- 
nity; whereby they distressed tlcmselves morc than 
therry enemics, inducing at last a famine in Sparta it- 
self, which brought with it its usual attendant, sedi- 
tion. Iicre again all things had gone wrong, if the 
wisdom of the poet Tyrtsus had not supported the 
Spartan courage; nor was it without much difficulty 
that he influenced them to continue the blockade of 
ira, and to maintain a flying camp for the security of 
the country. 

Aristomenes, in spite of all these precautions, com- 
mitted terrible depredations with his small corps of 
309 men. Amongst other places which he plundered, 
the city of Amycla was one; from whence he carried 
not only a great quantity of riches, but also many 
carriages laden with provisions. ‘The kings of Sparta 
lying with their troops in its neighbourhood, as soon 
as they heard of this expedition, marched after Aristo- 
menes with the utmost diligence; and, as the Messe- 
nians were cncumbcred with their booty, came up with 
them before they could reach Fra. In this situation of 
things, Aristomenes, prompted rather by despair than 
prudence, disposed his troops in order of battle ; and, 
notwithstanding they were so few, made a long and 
vigorous resistance against the whole Lacedzemonian 
army. At length, however, numbers prevailed: the 
greatest part of the Mcssenians werc slain on the spot; 
and Aristomenes, with about 50 of his men who sur- 
vived the slaughter, were taken prisoners; that chief 
having received so many wounds, that he was senscles3 
when they carricd him away. ‘The Lacedemonians 
expressed the loudest joy at the sight of this illustrious 
captive ; who for 30 many yearg, by his single oni 
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When he Was 
reeovered of his wounds, they decreed him and all his 
fellow prisoners to be thrown together into a deep ca- 
yern, which was the common punishment of the low- 
est kind of offenders. This judgment was executed 
with the utmost severity, excepting that Aristomencs 
had leave to put on his armour. ‘Three days he con- 
tinued in this dismal place, lying upon and covered 
over with dead bodies. ‘The third day, he was al- 
most famished through want of food, and almost poi- 
soned with the stench of eorrupted carcases, when he 
heard a fox gnawing a body near him. Upon this he 
uneovered his face, and perceiving the fox just by him, 
he with one hand seized one of its hind legs, and with 
the other defended his face, by catching hold of its 
jaw when it attempted to bite him. Following as well 
as he could his strugeling guide, the fox at last thrust 
his head into a little hole ; and Aristomenes then let- 
ting go his leg, he soon forced his way through and 
opened a passage to the welcome rays of light, from 
which the noble Messenian had been so long debarred. 
Feeble as he was, Aristomencs wrought himself an 
outlet with his nails; and travelling by night with all 
the expedition he could, at length arrived safe at Eva, 
to the great joy and amazement of his countrymen. 
When this news was first blazed abroad, the Spartans 
would have had it pass for a fiction; but Aristomenes 
soon put the truth of it out of doubt, by falling on 
the posts of the Corinthians, who, aS allies of the Spar- 
tans, had a considerable body of troops before Era. 
Most of their officers, with a multitude of private men, 
he slew; pillaged their camp; and in short, did so 
muel mischief, that the Spartans under the pretence 
of an approaching festival, agreed to a cessation of arms 


for 40 days, that they might have time to bury their 


dead. On this occasion, Aristomenes for the second 
time celebrated the Aecatomphonia, or the sacrifice ap- 
pomted for those who had killed 100 of the enemy 
with their own hands. He had performed the same 
before and after his second battle: and he lived to do 
it a third time: which must appear wonderful to the 
reader, when he is informed, that notwithstanding this 
truce, certain Cretan archers in the service of the Spar- 
tans seized Aristomenes as he was walking without 
the walls, and carried him away a prisoner. There 
Were nine of them in all: two of them immediately 
flew with the news to Sparta, and seven remained to 
guard their prize, whom they bound, and conducted 
to a lone cottage inhabited only by a widow and her 
daughter. It so fell out that the young woman dreamt 
the night before that she saw a lion ‘without claws, 
bound, and dragged along by wolves; and that she 
having loosed his bonds, and given him claws, he im- 
mediately tore the wolves to pieces. As soon as Art- 
stomenes came into the cottage, and her mother, who 
knew him, had told her who he was, she instantly, con- 
cluded that her dream was fulfilled ; and therefore plied 
the Cretans with drink, and when they were asleep, 
took a poniard from one of them, cut the thongs with 
which Aristomenes was bound, and then put it into his 
hands. He presently verified her vision, by puttmg 
all his guards to death; and then carried her and her 
Mother to Era, where, as a reward for her service, 
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he married the youag woman to his son Goreus, , then 
about 18 years of age. 

When Era had held out near eleven years, it fell 
into the hands of Sparta by an accident: the servant 
of one Empiramus, a Spartan commander, driving 
his master’s cattle to drink at the river Neda, met 
frequently with the wife of a Messenian whom he 
cngaged in an amour. ‘Tis woman gave him notice, 
that her husband’s house was without the walls so 
that he could come to it without danger, when the 
good man was abroad; and she likewise gave him in- 
telligenee when her husband was npon duty in the 
garrison. ‘The Spartan failed not to eome at the time 
appointed; but they had not been long in bed before 
the husband returned, which put the house into great 
confusion ; the woman, however, seeured her gallant ; 
and then let in her husband, whom she received in 
appearance with great joy, inquiring again and again 
by what exeess of good fortune she was blessed with 
his return. ‘The innocent Messenian told her, that 
Aristomenes being detained in his bed by a wound, 
the soldiers knowing that he could not walk the 
rounds, had a grant to retire to their houses, to avoid 
the inclemency of the season. The Spartan no sooner 
heard this, than he erept softly out of doors, and 
hastened away to carry the news to his master. It so 
happened, that the kings were at this time absent from 
the camp, and Empiramus kad the ehief command 
of the army. As soon as he received this information, 
he ordered his army to begin its march, though it 
rained excessively, and there was no moon light. The 
fellow guided them to tie ford, and managed matters 
so well that they seized all the Messenian posts: yet, 
after all, they were afraid to engage; darkness, and 
high wind, heavy rain, together with the dread of 
Aristomenes, keeping them quiet in the places they 
had seized. As soon as it was light the attack be- 
gan; and Era had been quickly taken, if only the 
men had defended it; but the women fought with 
such fury, and by their mingling in the fray, brought 
such an accessien of numbers, as made the event doubt- 
ful. Three days and two nights this desperate en- 
gagement lasted: at last, all hopes of preserving the 
eity being lost, Aristomenes drew off his wearied 
troops. Early in the fourth morning, he disposed the 
women and eluldren in the centre, the Messeman youth 
in the front and rear, the less able men in the main 
body: himself commanded the van; the rear-guard 
was brought up by Gorgus and Manticlus, the for- 
mer the son of Aristomenes, the latter of Theoeles, a 
Messenian of great merit, who fell with much glory 
in this attack, fighting valiantly im the eause of his 
country. When all things were ready, Aristomenes 
caused the last barricr to be thrown open ; and, bran- 
dishing his spear, marched directly towards the Spar- 
tan troops, in order to force a passage. Empiramus, 
perceiving his intent, ordered his men to open to the 
right and left, and fairly gave them a passage 3 $0 that 
Aristomenes marched off in triumph, as it were, to 
Arcadia. 

The Areadians, when they heard that Era was 
taken, were very desirous of suecouring their old con- 
federates in this deep distress: they therefore en- 
treated their King Aristocrates to lead them inte 
Messenia, 


Messentza. 
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Messenia, Messemia. 
‘Messiah. persuaded them that it was too late; that the Messe- 
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Bunt he, corrupted by the Laccdzemonians, 


nians were all cut off; and that such a step would only 
expose them to the fury of the conquerors. When 
the thing appeared to be otherwise, and it was known 
that Aristomenes was on the frontiers of Arcadia, 
they went in crowds to carry him provisions, and to 
testify their readiness to afford him and those under 
his command all the assistance in their power. Ari- 
stomenes desired to be heard before a general assembly ; 
whieh being aceordingly convoked, he there opened 
onc of the boldest and best laid schemes recorded m 
history; he said, that he had yet 500 undaunted 
soldiers, who, at his command, would undertake any 
thing; that it was very probable most of the Spar- 
tans were employed in pillaging Era, and that there- 
fore he determined to march and surprise Sparta ; 
which appeared so sensible, that all the assembly loud- 
ly commended his great eapacity and unshaken cour- 
age. Aristocrates, however, took care to betray 
him ; having, by various pretences, retarded the exe- 
cution of the project. The Arcadians, who began to 
suspect him, waited for and surprised the messengers 
as they came back. They took the letters from them, 
and read them openly in the assembly. The purport 
of them was, that they acknowledged his great kind- 
ness both now and in the battle ; and promised, that 
the Lacedemonians would be grateful. As soon as 
the letters were read, the Arcadians fell to stoning 
their king, frequently calling upon the Messenians to 
assist them; which, howcver, they did not, waiting 
for Aristomenes’s order; who, far from triumphing 
in this spectacle, stood still, with his eyes fixed on 
the ground, which he wet with his tears, his soul 
piereed with sorrow to see a crowned head so shame- 
fully and so deservedly put to death. ‘The Arcadians 
afterwards erected a monument over him, with an in- 
scription to perpetuate his infamy. -As for ‘the Mes- 
senians under the eommand of Gorgus and Manticlus, 
they passed over into Sicily ; where they founded the 
city of Messcne, one of the most famous in the island. 
Aristomenes remained, however,:in: Greece; where 
he married all his daughters, except-the youngest, to 
persons of great rank. A prince of Rhodes, inquiring 
of the oracle at Delphi.whom he should esponsc, that 
his subjects might be happy under his postcrity, wae 
directed to marry the daughter of the most worthy of 
the Greeks; which answer.was immediately under- 
stood to point at the. virgin daughter of Aristomenes. 
Her therefore he demandcd, and received ; Aristome- 
nes accompanying him back:.to his dominions, where 
he formed a scheme of uniting the Lydians and Medes 
against the Spartans, resolving with. this view to go 
anto Media, and. ta. the court of Sardis; but while he 
meditated those great things, death surprised him, and 
thereby freed Lacedemon from the most formidable 
; enemy she. ever had. 

MESSIAH, a word signifying one azoznted, or in- 
stalled into an office by unction. It was usual among 
the Jews to anoint kings, high priests, and sometimes 
prophets, at the designation or installment of them, 
‘to signify cmblematically the mental qualifications ne- 
cessary for discharging those offices. Saul, David, 
Solomon, and Joash, kings of Judah, reccived the 
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royal uncticn. Aaron and his sons received the sacer- 
dotal, and Elisha the disciple of Elijah received the 
prophetic unction.—The name MessiaH, Avotnted, 
or Christ, (Xeisos), was given to the kings and high 
priests of the Jews. ‘The patriarchs and prophets 
are also called by the name of Jlesszahs, or the Lord’s 
anointed. Sce 1 Sam. xil. 3; 5. 1.Chron. xvi. 23. 
Ps. cv. 15. 

Bot this name Messtau was principally and by 
way of eminence given by the Jews to their expect- 
ed great deliverer, whose coming they still vainly 
wait; and is a name the Christians apply to Jzsvs 
Christ, in whom the prophecies relating to the Mes- 
siah were accomplished. The sum of these prophecies 
is, That there should be a glorious person named 
Messiah, descended from Abraham, Isaac, and Jacob, 
who should be born at Bethlehem, of a virgin of the 
family of David, then in its decline, before the Jews 
ceased to be a people, while the second temple was 
standing, and about 500 years after Ezra’s time; 
who, though appearing in mean circumstances, should 
be introduced by a remarkable forerunner, whose bu- 
siness it should be to awaken the attention and ex- 
pectation of the people. ‘That this illustrious person 
called Messiah should himself be eminent for the piety, 
wisdom, and benevolence .of his. cliaracter, and the 
miraculous works the should perform: yet that, not- 
withstanding all this, he should he. rejected and put te 
death by the Jews; but .should afterwards be raised 
from the dead, and exalted to a glorious throne, on 
which he should through ail.generatious continue to 
rule, at the same time making intercession for sinners. 
That great calamities should for the present be brought 
on the Jews for rejecting him; whereas the kingdom 
of God should by. his means be erected among the 
Gentiles, and disperse itself even unto the ends of the 
earth; wherever it came, destroying idolatry, and 
establishing true religion and rightcousness. Ina 
word, That this glorious person should be regarded 
by all who belicved .in him as a divme teacher, an 
atoning sacrifice, and.a royal governor; by means of 
whom God would..make a covenant. with his people, 
very different from. that made with Israel ‘of old; im 
consequence of which they should be restored to, and 
established in, the divine favour, and fixed in a state 
of perpetual happiness. Sec Jesus Christ, and CHRIS- 
TIANITY. : 

The Jews,.2s was already observed, still wait for the 
coming of the Afesstah, being impressed with the no- 
tion of a temporal Messcah, who is. to be. a. mighty 
conqueror, and to subdue all the world. Most of the 
modern rabbins, according to Buxtorf, believe that 
the Messiah is already come, but that he keeps Im 
self conecaled, and will not manifest himself because ot 
tthe sins of the Jews. Some of the Jews, however, m 
order te reconcile those prophecies that seem to Ccon- 
tradict each other as to the character and condition 
the Messiah, have had recourse to the hypothesis 0 
two Aessiahs, who are. yet to succeed each other; one 
ina state of humiliation and suffering; the other of 
glory, splendor, and power. ‘The first, they say, © 
to proceed from the tribe of Ephraim, who 1s to 
fight against Gog, and to be slain by Annillus, Zech. 


xil. 10. The second is to be of the tribe of Jey 
an 


Messiah 


Messine Mi nail 
ey it in the highest glory and felieity. 
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sfessia and lineage of David, who is to eonquer and kill An- 


illus, and restore the kingdom of Israel, reigning over 


Jesus Christ asserts himself the Afessiah. In St 
John iv. 25. the Samaritan woman says to Jesus, [ 
know that when Messiah comes, whois called the Christ, 
he will tell us all things. Jesus answered her, I that 
speak to thee am he. 

There are several impostors, who have endeavoured 
to pass for Aesstahs, as Christ himself predieted. J. 
Lent, a Dutchman, has written a history De Psewdo- 
messits °° Of false Messiahs.”? The first he mentions 
was one Bareoehab, who appeared under the empire of 
Adrian. The last was Rabbi Mordeeai, who began to 
be talked of in 1682. A little before him, viz. in 
1666, appeared Sabbethai Sebi, who was taken by 
the Turks, and turned Mahometan. 

MESSINA, an ancient, large, handsome, and strong 
city of Sieily, and in the Val di Demona, with a eita- 
del, several forts, a fine spacious harbour, and an areli- 
bishop’s sec. It is seated on the sea side, 110 miles 
east of Palermo, 260 south by east of Rome, and 180 
south-east of Naples. E. Long. 15. 50. N. Lat. 38. 10. 
The publie buildings and the monasteries were nume- 
rous and magnificent, and it eontamed about 60,000 
inhabitants; the harbour is one of the safest in the 
Mediterranean, and extremely deep; the vieeroy of 
Sicily resides here six months in the year; and it was 
a place of great trade in silk, oil, fruit, eorn, and exeel- 
lent wine, espeeially sinee it was deelared a free port. 
This eity in the beginning of the year 1783 suffered 
most dreadfully by the earthquakes which shook great 
part of Calabria and Sieily to their foundations, over- 
tuned many rich and populous towns, and buried 
thousands in their ruins: (see CaLaBria, and EaARTH- 
quaKE, GroLtocy Index).—The following aeeount of 
Messina, as it stood before the above period, is extraet- 
ed from Mr Swinburne’s Travels in Sicily. 

A large chain of mountains presses upon the shore, 
and part of the city stands upon elevated ground. The 
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before them finely ehequered with groves and fields, “-~——~" 
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As the town runs in a sweep along the edge of a de- 
elivity, every building of eonsequence is seen to advan- 
tage, wlule the less noble parts are hidden by the Pa- 
lazzata. This is a regular ornamental range of lofty 
houses, with 19 gates, answering to as many streets: 
it follows the semieireular bend of the port for one 
mile and five poles, and would have been the hand- 
somest line of buildings in Europe had the design been 
completed; but a considerable part of the extent is 
not finished, exeept merely in the front wall, and that. 
seems to be in a very ruinous condition. Philibert 
Emmanuel of Savoy, vieeroy of Sicily, in 1622, began 
this prineely work. Before it is a broad quay, deco- 
rated with statues and fountains; ships of any burden 
ean moor close to the parapet in great depth of water. 
At the west extremity is a small fort and a gate; the 
other end is elosed by the governo1’s house and the 
eitadel, a modern pentagonal fortress, built on the 
point where the isthmus or bracczo di Sen Raniero issues 
from the main land. On this slp of low ground, 
whieh with the Palazzata forms the eireular harbour 
of Messina, is plaeed the lighthouse (/ezaretto), and 
on the point the old eastle of St Salvatore. The cir- 
eumference of the port is four miles: it probably owes 
its formation to an earthquake, which opened an im- 
mense ehasm, and then filled it with water. Near the 
lighthouse is a kind of whirlpool in the sea, shown as 
the Charybdis of the aneients. 

The inner part of Messina is dirty, though it eon- 
tains a considerable number of neat eliurches and large 
substantial dwellings. The eathedral is Gothic, en- 
riehed with Saraeenic mosaies on the altars and shrimes , 
the front of the high altar is partieularly splendid : 
Gagini has embellished the pulpit and some tombs 
with exeellent speeimens of his art.—In the treasury 
of this chureh is preserved the palladium of Messina, 
a letter from the Virgin Mary to its eitizens (4). 
This is the title upon which the Messinese build their 
+ 3Z pretensions 


a 


(aA) The story is as follows: 


unnotieed by St Luke), the Messinese prevailed upon him to re 
persons sent by the eity to the Virgin Mary. Their excelleneies were graciously 
back a letter written with her own hand in the Hebrew tongue, 


the irruption of the Saraeens this invaluable treasure was lost, and utterly fo 
k, found a eopy of it, and turmmng it into Latin, 
Its authenticity is now so well established at Messina, that Regna 


Constantine Lasearis, a refugee Gree 
citizens, and then to all the Catholie world. 


the historian eandidly acknowledges, that whoever wes to con 


be treated as an infidel. 


This eurious epistle is coneeived in these terms :—Maria Virgo, 
erucifixi mater, ex tribu Jude, stirpe David, Messanensibus omnibus salutem, 
dictionem. Vos omnes fide magna legatos ae nuneios yer 
lium nostrum Dei genitum Deum et hominem esse fatemini, 


per publicum doeumentum ad nos misisse constat. 


After St Paul had made some stay at Messina (a eireumstance of Ins travels 


turn to Jerusalem with an embassy of four 
received by her, and brought 
whieh St Paul translated into Greek. By 
forgotten till the year 1467, when 
made it known to the 


fess even 2 doubt on the subject in that city would 


Joachim filia, Dei humillima Christi Jesu 
et Dei Patris Omnipotentis bene- 
¥Fi- 
et in ecelum post suam resurreetionem ascendisse, 
Ob quod vos et ipsam eivitatem bene- 


Pauli apostoli i ‘eatione mediante viam veritatis agnoseentes. { e 
Span mR lao flii nostri XLII. Indiet. I. TI. Nonas Juni, 


dicimus, eujus perpetuam proteetricem nos esse volumus. 


luna XX VII. feria V. ex Hyerosolymis. 


* ST ITC} £ ¥ achim, 3 : 
Thus translated :—‘ The Virgin Mary, —— d, health and the blessing of God the Father Almighty 


crucified, of the tribe of Juda and the family of 
to all the people of Messina. 


liberation, sent a deputation to me ; and sinee you aeknowle 
he ascended into heaven after his resurrection, as you have learne 


Out of the abundance of your faith, you have, 


most humble mother of God, Jesus Christ 


in eonsequence of a publie de- 
dge that my son is both God and man, and that 
d from the preaching of 5t Paul the apostle 
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over the wholc world; to its virtues and patronage 
they attribute every piece of good fortunc, and to their 
own unworthiness all sinister events that have befallen 
them. ‘The authentieity of this epistle has been se- 
riously impugned, and of course vigorously defended by 
many Sicilian divines and disputators. 

There is another church in this city that deserves 
particular notice, not so much on account of its archi- 
tecture or ornaments, as for its being the last refuge 
of the Greek liturgy, which was once the predomi- 
nant service of the island, but gradually abolished by 
different conquerors. It is dedicated to the Virgin 
Mary de Grapheo, or of the Letter, which denomina- 
tiou may perhaps have furnished Lascaris with the idea 
of his letter. It is known at present by the name of 
la Cattohca. Aceording to the Greek canons, the en- 
trance of monastic churches was reciprocally forbidden 
to each sex, and the cathedrals were the only places of 
worship where a daily sacrifiee was offered up by the 
bishop and elergy, and where both men and women 
were present at the same timc, but in different parts of 
the church. From this general admittance the build- 
ing acquired the title of Catholic or universal. 

Messina is all paved with lava, eut into large flags 
of two feet square: a matcrial which the vicinity: of 
lavas renders it easy to procure, and which being very 
hard resists friction better than any other. 

During a series of ages, notwithstanding the various 
revolutions and ealamities to whieh it has been ex- 
posed, this city has still maintained .its original situa- 
tion ; while most other cities have shifted their ground 
more or less from the place where they were first 


founded. But its situation enjoys advantages which 


have still tempted sueh.of its inhabitants as escaped. 
from the ravages of war and the desolation of earth- 
quakes to prefer it to every other spot, however de- 
lightful or seeuve. It is of very aneient origin’; it has 
been under many: different races of monarchs , and its 
name has been repeatedly changed : It has been at dif- 
ferent times ealled Zancle, Mamertina, Messana. Its 
first name Zancle, which in the old language of Sicily 
meant “a sickle ;” alluding, as some authors suppose, 
to the form of the port; or, according to others, to 
the fertility of the eountry. Allured by the advan- 
tages of its situation, the Cumeans, a commercial and 


enterprising people, invaded: the island and. drove the. 


Sicuh from this settlement ; they were in their turn 
overpowered by a band of Samian adventurers, who. 
made way for a eolony of citizens of Messene, and under 


these masters it changed its name to Afessana. Their. 


government was of short duration; for in the 28oth 
year before Christ it was destroyed by the Manrertines, 
a warl:ke unpvineipled nation inhabiting the south part 
of Bruttinm. These. soldiers being received into Mes- 
sana on their return to Italy from Syraeuse, where 


they had served as mercenaries in the. army of Aga-. 


T give my blessing to you and all. your city, 
the Ist of the indiction, the 3d day of June, 


aware. that Denis the Little, 
mences at our Saviour’s birth 
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thoeles, took an opportunity of massacring the inha- 
bitants and usurping their possessions. ‘The city was 
row called Mamertina; and, in order to support them- 
selves against the resentment of the Sicilian powers, 
the Mamertines implored the protection of the Ro- 
mans, who, eager to extend their dominion beyond 
the limits of Italy, and jealous of the growing power 
of Carthage, made no scruple to succour these assas- 
sins with a eonsular army. ‘This step brought on the 
first Punic war. 
fruit from the allianee but a more honourable degree 
of slavery ; for such was the real nature of their con- 
nexion with Rome, whatever name it might be dis- 
guised under. 

Messina was, however, always distinguished by par- 
ticular attentions and favours from the senate ; and, ex- 
cepting a short period during the wars of the trium- 
virate, appears to have tasted all the sweets of Roman 
prosperity, without partaking of the bitter draughts 
of adversity. Its fate, in the ruin of the empire, was 
similar to that of the rest of Sicily. In 829 Messina 
fell into the hands of the Saracens, but obtained very 
honourable terms of capitulation; for half the city 
was left to the Christians, where they were to be go- 
verned by their own laws, and profess their own reli- 
gion undisturbed. 
one of the five provinces into which the Arabian. con- 


querors had divided the island. Notwithstanding this 


indulgence, Messina was the first to cast off the yoke 
in 1034, when George Maniaees landed an army of 
Greeks and Normans on the shore of the Faro. It af- 
terwards held out against the whole Mussulman force, 
till the feeble state of a distraeted empire shut out all 
hopes of assistance from Constantinople. This unfor- 
tunate city then opencd its gates to the army of the 
caliph, and felt very severely the weight of his resent- 
ment, but it did-not long groan under the yoke ; for 
in less than 20 years Roger the Norman took it by 
surprise, and delivered it from Mahometan oppression. 
During the crusade our Richard Coeur de Lion and 
Phihp Augustus king of France wintered here in their 
way to Palestine ; a sojourn marked by continual quar- 
rels, conflagration, and bloodshed. The Messinese 
were particularly tardy in entering into the national 
conspiracy of 1282, but afterwards exceeded the rest 
of the insurgents in deeds of eruelty: This, and the 
importanee of their situation, singled them out for the 
first objects of Charles’s vengeance. He invested their 
city: very closely, and declared so openly his determi- 
nation to refuse all terms whatever to the besieged, 
that they saw no hopes of safety but in an obstinate 
defence. ‘Their courage, perseverance, and: sufferings, 
were excessive ; at length their strength and resources 
began to fail rapidly, and every circumstance. scemed 
to denounce their speedy. destruction, when Roger 
Lauria appeared off the harbour with the Arragouian 
fleet, forced the king to retire with precipitation across 

the 


and agree to become your protectress. In the 42d year of my Son, 
; and the 27th of the moon, at Jerusalem.”? i 
Not to dwell upon the astronomical blunders jn these dates, 


let it suffice to observe, that Lascaris was not 


S Syrian monk in the 6th century, was the first who made use of the era that com:. 


The Mamertines reaped no other 
Pp 


In the other resided the bey of — 


Messin: 


, 


; 
; 
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a, the straits, and in his sight defeated and destroyed his 


Robert, grandson of Charles I. also 
made a fruitless attack; but in the disturbed reign of 
Frederic III. Messina was delivercd up to Louis king 
of Naples and his consort Queen Joan, who entered it 
in triumph. In a few years it returned to its former 
possessors. ‘lhe year 1672 was remarkable for the re- 
volt of the Messinese.——They threw off the Spanish 
yoke, and swore allegiance to Louis XIV. king of 
France. They were for some time vigorously assisted 
by the French; but before the Spaniards had gained 
the least advantage to cxcite any hopes of recovering 
so valuable a possession, Louis found himself necessi- 
tated from miotives of political interest to desert his 
new subjects, and leave them to the mercy of their old 
incensed masters. ‘The horror of being thus abandon- 
ed, and the chastisement inflicted by Spain, broke the 
fierce spirit of the Messinese ; they were still stunned 
with the remembrance and effects of this blow, when 
the plague in 1743 was introduced from the Levant, 
and swept away more than half the inhabitants. [rom 
this chain of calamities, the opulence, trade, and po- 
pulation of Messina, have been gradually sinking 3 and 
unless very favourable circumstances happen, will every 
year fall lower. The number of its inhabitants does 
not now excced 30,000. 

The following particulars are added from M. Houel, 
who visited this city since the late earthquakes, which 
completed its destruction. 

Qn the front of the cathedral there is a square, 
which, though not regular, is far from being mean. 
This was not the largest squarc in Messina before its 
overthrow; but it was the most elegant, the most 
splendidly adorned, and the best frequented. There 
stands in this square an equestrian statue of Charles I. 
of Spain, in bronze, which has been spared by the 
earthquake. It stands on a marble pedestal, in the 
middle of the square. Opposite to this statue is an 
elegant marble fountain, ornamented with a variety of 
figures, representing men and other animals, all of 
them spouting out water in great abundance; which 
used, in summer, to spread an agrecable and refresh- 
ing coolness over the square, that induced company to 
assemble here. Seven streets terminated here. The 
cathedral forms a part of the square. It is dedicated 
to the blessed Virgin ; the occasion of which has been 
already mentioned. 

There is an anniversary feast celebrated in Messina, 
which is called the feast of the Letter. A lock of the 
Virgin’s hair, which she sent to the Messenians at the 
same time with the letter, is carried through the city 
i procession in a crystal vessel. She made also a pre- 
sent of her picture to the Messenian deputics. It is 
placed over the tabernacle. None but the canons of 
the cathedral are permitted to touch, or take up on 
their shoulders, the silver shrine in which the crystal 
vessel with the Virgin’s hair is deposited. Fight of 
those canons, with mitres on their heads, bear this 
shrine in the procession. ‘The canopy suspended over 
it is supported by six senators in their robes. ‘The 
picture and the hair are shown tostrangers. ‘Ilus pro- 
cession, and the other religious ceremonies of this festi- 
val, are followed by horse races. The spirits of the 
people being already elevated by their religious exer- 
wises, they engage with amazing eagerness in these and 
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the other diversions with which they are accompanied : Messiza. 


M aE As 


a tumultuous joy reigns over the city ; and the evening 
concludes with illuminations and freworks. The ships 
in the harbour pay the citizens the compliment of en- 
tertaimng them with a discharge of their guns on the 
occasion. 

Through a square called the Square of the Great 
Hospital, runs a large and impetuous torrent, the Porto 
delle Legmi. It is precipitated from those lefty moun- 
tains which overlook this city on the south side. The 
channel which it has cut out for itself is at times en- 
tirely full. It would, on such occasions, overflow the 
square and other parts of the city, were it not con- 
fined by walls which have been built on both sides to 
prevent such accidents.—Another stream of a similar 
origin, called the Zorrent of La Bocetta, runs through 
another part of the city, it is also confined within walls 
to prevent it from overflowing. 

_ The Square of St John of Malta is one of the largest 
in Messina. In the middle of this square is a fine 
marble fountain, ornamented with a variety of scul- 
tured figures and jets d’eau. Beside the fcuntain there 
used to stand a large reservoir for horses to drink 


4 out of. 


In the time of the annual festivals, there used to be 
exhibited on the water of the reservoir a galley, or ra- 
ther a fictitious representation of a galley, with gal- 
ley-slaves, soldiers, officers, and a commander on board, 
all in arms, and the galley properly equipped as a ship 
of war. This galley was decorated with great art ; 
and by night the masts, and cvery other suitable part, 
were hung with lamps, which illuminated it in a very 
splendid manner. Every thing around was so artifi- 
cially disposed, that when the fire-works were played 
off, the spectator was led to think, though he per- 
ceived only one galley, that the noise which he hcard 
was produced by a naval combat; aud that the other 
ships were concealed from his view by the smoke oc- 
casioned by the guns and fireworks. ‘This, when 
properly conducted, was a noble spectacle. ‘The se- 
nate repaired thither from the cathedral, attended with 
a guard and a numerous company. In one carriage sat 
six senators, the governor of the city, and sometimes 
the archbishop. It was cxceedingly large and drawn 
by six white horses very richly harnessed. Other car- 
riages followed, with the train who attended the go- 
vernor and the senators. 

Almost all festivals owe their origin to some extra- 
ordinary event, or some singular story either true or 
false. It is said, that when the splendor with which the 
feast of the Assumption de la Bara was celebrated at 
Messina, first began to attract forcigners to the city, 
on that occasion such crowds repaired thither as to 
alarm the inhabitants with the fears of a famine: But 
one year, when the number of strangers was greater 
than usual at the time of this festival, the magistrates 
were very much at a loss how to supply them with 
provisions ; and at length, every other resource failing, 
no hopes of relicf remained but from the kindness of 
the Blessed Virgin. Fervent prayers were addressed 
to their patroness : and next morning by day-break three 
brigantines appeared entering the harbour with full 
sails. They proved to be loaded with corn. It was 
cagerly purchased : and the people of the city hasted 
to appease their hunger. But when they came after 
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money, neither ships nor merchants could be found. 
After their first emotions of surprise had subsided, 
they naturally concluded that such a seasonable sup- 
ply must undoubtedly be a present from the Virgin, 
who, being pleased with the zeal of her Messenian vo- 
taries, and desirous to prevent the concourse of stran- 
gers who attended the festival from diminishing, had 
interposed in this miraculous manner to save them from 
the distresses of famine. A new festival was celebrated 
in gratitude to their generous benefactress. Three 
small vessels of silver were made, and dedicated to the 
Virgin in memory of the event; and these are at pre- 
sent used as lamps in the cathedral. ‘The senate like- 
wise decreed, that the clergy should pay annually a 
small tax, to be laid out in constructing a small gal- 
ley to swim on the fountain, and in defraying the ex- 
pences of the fireworks. The profits of the clergy are 
so considerable on the oecasion of the festival, that they 
may be supposed to pay the tax with great cheerful- 
ness, 

In Messina, as in the other cities of Sicily, the wo- 
men wrap themselves in a large black mantle above the 
rest of their dress. The stnffs are richer or plainer ac- 
cording to rank and circumstances. Pcople who are 
not rich enough to have fine clothes of their own, 
Inre them at so much an hour. There are women 
who make a livelihood by lending out their clothes. 
The mantle covers the wearer from head to foot.— 
It reduces the old and the young, the ill-shaped and 
the handsome, pretty much to an equality in point of 
appearance. ‘This must naturally appear very unfa- 
vourable to the influence of beauty. But yet, on pro- 
per oecasions, at church or in a public walk, the la- 
dies of Messina find means to open and adjust the man- 
tle so as to display all their beauties of face and shape, 
and to attract the affections of lovers, perhaps more 
powerfully than if their dress were suited to display 
their charms in a more ostentatious manner. 

Between Messina and the tower of Faro there stands 
a small church called the Madona of the Grotto. It 
was anciently a temple of a round strnctnre, and orna- 
mented with columns like the temple of the sun at 
Rome. Modern columns now supply the place that 
was occupied by the ancient. There are large niches 
in the rock adjoining to the temple, which are thought 
to be of equal antiquity. These contain no sculptur- 
ed figures; but in Pagan times they might possibly 
contain some. 

Messina being situated between Mount AStna and 
the gulf of Charybdis, and being likewise at no great 
distance from the volcanoes of Lipari and Stromboli, 
must have been in all ages lable to suffer by earth- 
quakes. Such terrible events, however, appear to 
have been more unfrequent in ancient than in modern 
times, and have actually alarined the present age oftener 
than any other. In the year 1693 a fourth part of the 
cities of Sicily was destroyed by an earthquake. Mes- 
sina mercly felt the shock ; all its buildings, however, 
suffcred. In the year 1742 it ‘suffered another cqual- 
ly violent. A plague which followed in 1743 retard- 
ed the repairs necessary after the earthquake. In the 
year 1780 this city continued, for more than six months, 
to spffer from new earthquakes. 

fere the state of the elements, previous to these 
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dreadful events, carefully examined, it might perhaps 
be found to undergo certain changes which might be 
considered as prognosticating them. 

The autumn of the year 1782 was unusually eold 
and rainy. Fahrenheit’s thermometer was often as 
low as 56 degrees. ‘The .succeeding winter was dry ; 
and the mercury never fell under 25 degrees: And, 
what is uncommon in that season, storms were now 
and then observed to arise from the west. The pilots 
in the channel observed that the tides no longer rose 
at the usual periods, and the gulf of Charybdis raged 
with extraordinary fury. 

On the 5th of February 1783, the air was heavy 
and calm; the sky obscured with thick clouds, and the 
atmosphere seemingly all in a flame. About half af- 
ter twelve at noon, the earth began to shake witha 
dreadful noise. The shoeks continually increased, and 
became at length so violent as to open the ground, and 
to overturn in two or three minutes a considerable 
part of the buildings. 

A’ long white cloud appeared to the north-west ; 
and soon after another, very dark, in the same quar- 
ter of the heavens. ‘The:latter in a moment spread 
over the whole horizon, and deluged the city with rain 
and hail, accompanied with dreadful claps of thunder. 
The inhabitants fled in the utmost terror to the fields 
and the ships in the harbour. 

From mid-day till five in the afternoon the earth- 
quake continued almost without interruption. The 
shocks then became somewhat less frequent. The cries 
of the dying; the shrieks of those who were half bu- 
ried under the ruins; the wild terror with which others, 
who were still able, attempted to make their escape; 
the despair of fathers, mothers, and husbands, bereft 
of those who were dearest to them; then formed alto- 
gether a scene of horror, such as can but seldom oc- 
cur in the history of the calamities of the human race. 
Amid that awful scene, instances of the most heroi¢ 
courage and the most generous affection were display- 
ed. Mothers, regardless of their own safety, rushed 
into every danger to snatch their children from death. 
Conjugal and filial affeetion prompted deeds net less 
desperate and heroic. But no sooner did the earth- 
quake cease, than the poor wretches who had escaped 
began to feel the influence of very different passions. 


When they returned to visit the ruins, to seek out the: 
situation of their fallen dwellings, to inquire into the: 


fate of their families, to procure food and collect some 
remains of their former fortunes—sncb as found their 
circumstances the most wretched became suddenly ani- 
mated with rage, which nothing but wild despair could 
inspire. ‘The distinction of ranks, and the order of so- 


cicty were disregarded, and property eagerly violated. 


Murder, rapinc, and lawless robbery, reigned among 
the smoking ruins. 


About one in the morning another shoek of the 


earthquake was felt, which overturned most of the 
houses that were still standing. Most of those whom 
want, or avarice, or humanity, still detained among the 
ruins, now shared the same fate with their frends 
whom the former shocks had buried under. them. 

The succeeding day scarce alleviated the distress of 
this dismal night: the few wretches who still) surviv- 
ed found themselves destitute of every necessary. At 
length order was in some degree re-established 5 and in 

two 
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None yet thought of returning to take up their 
abode among the ruins. The common people fixed 
their residence on the plain of Porto Salvo, near the 
town of Salleo. The nobles, magistrates, and mer- 
chants, took up their abode on another plain, on the 
other part of the stream Porto de Legno ; the soldiers 
at Terra Nuova. 

Some violent shocks which were again felt on the 
sth of February and the 28th of March completed the 
destruction of the city. The corn magazines, how- 
ever, escaped without damage: and the public ovens 
and the aqueducts were but little injured. From these 
facts it may perhaps be inferred, that had not the houses 
of Messina been, in gencral, hastily built at the first, 
and afterwards carclessly repaired, fewer of them would 
have been overthrown by the earthquake. 

The neighbouring villages having suffered but hittle, 
were the first to relieve the remaining inhabitants of 
Messina in their distress. Maltcse galhes for some days 
supplied necessarics to the poor and the sick witha 
generosity which merits the highest praise. ‘lhey 
brought surgeons and whatever was needful for the 
cure of the wounded. ‘The supplies sent by the king 
of France were refuscd, for what reason we know not. 
What money was needed for the support of the pco- 
ple was taken from the treasury of the city of Messina ; 
for what the king of Naples sent was seized and spent 
by the garrison. 

It is said that not more than 890 or goo persons 
perished by this earthquake. The sea during that 
convulsion of the land was slightly agitated in the har- 
bour. Farther out the sea was more violently agitat- 
ed; but none of the ships in the harbour were dashed 
to pieces. The waters rose so high as to be injurious 
in a very considerable degree to Pharo, as wellas along 
the coast of Scylla and Bagnara. | 

This earthquake was not of a momentary duration, 


like that by which Lisbon was destroyed, and like 


many others; for more than sixty days from the sth 
of February to the beginning of April, Messina con- 
tinued to be shaken, and in that time felt more than 
200 shocks; and even after that period the alarm was 
again and again renewed. Not only the magistrates, 
the soldiers and the people, but the priests hkewise, 
with their tabernacle and altar, retired to the barracks. 
The nuns, too, deserted their cloistcrs, and sought a re- 
treat without the walls. Some of them confined them- 
selves to the gardens of their convents; others mixed 
indiscriminately witb the people. 
The chief damage which the public buildings with- 
in the city. suffered was the fall of the dome of the 
church of Purgatory. Only the walls were left stand- 


ing; and even these had suffered considerably. One half 


of the stecple of the cathedral was beaten tothe ground. 
Lhe magazines of Porto Franco were likewise very 
much shattered. The fort ef St Salvator, being built 
onan artificial foundation, the side next the sea is there 
fallen down ;. but on the other side, where it is founded 
on a rock, it-has stood unmoved by-all the shocks of the 
earthquake. 

On the sth of February, when the earthquake was 
more violent than at any time afterwards, a strong 


smell of sulphur was felt. The earth was affected 


ua. two days after cvery person was supplied at least with 
_-~— some small portion of the necessaries for subsistence. 


a 

somewhat in the same way as if it lad been borne up- 
on a fluid; and seemed to reel with the shocks much 
hke a ship tossed with the waves. This tremulous 
motion was felt all over Sicily; but towards Pharo 
it became weaker. On the following days the sky 
was cloudy; the mountains of Sicily and the stores of 
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Calabria continued covered with a thick fog like smoke. - 


North and north-east winds raged with the most violent 
1mpetuosity. 

The disastrous year of this earthquake was scarce 
concluded, the chasms which it had opened in the 
ground were still yawning, and the poor inhabitants of 


the adjacent country still trembled with terror, when. 


the elements again renewed their fury to ravage this 
miscrable land. | | 

On Tuesday the 6th of January 1784, about sunrise, 
the wind began to blow softly from the north-east. 
The sea gradually swelled, rose beyond its bed with 


rapid impetnosity, overflowed the quay of Messina, and . 


lashed with its billows the ruins of the Palazzata. It 
loosened and displaced many of the stones of the mole, 
spread over the whole street, and attacked the pedestals 


of the statucs which had been spared by the earthqnake, . 


and still stood firm among the ruins. ‘he same furious 


wind which swelled the sea in so extraordinary a man- 
ner, ravaged the whole coast from Messina all the way 
to Syracuse. 

MESSUAGE, Messuacium, in Law, a dwelling- 
house, with some land adjoming assigned for its use. By 
the uame of messwage may a garden, shop, mill, cottage, 
chamber, cellar, or the like, pass.—In Scotland, messuage 
denotes what is called in England the manor-house, viz. 
the principal dwelling-house within any barony. 

MESOPORPHYRON, a name given by the 
Greeks to the Roman /aticlave ; because that garment 
being edged on each side, where it opened before, with 
purple, appeared when closed with two purple stripes 
down the middle. The same term was also applied to 
the angzsteclave.. 


META, in thc Roman circus, was a pile of. stones’ 


of a pyramidical form, intended as a boundary of the 
stadium, or chariot coursc.— When the meta was passed 
the seventh time, the race was concluded. The greatest 
art and management were required in avoiding the 
meta, and yet going as near it as possible. If they 
went too. near, they. were in the greatest danger of 
breaking the chariot to pieces; and if they took too 


large a circuit in the turn, they gave their rivals an. 


opportunity of getting within them, besides losing a 
great deal of ground. The boundary of the Grecian 


stadium, or course, was called reyos, tegec, yerepn and | 
ane yecpeun; to which last name Horace probably al- - 


ludes, in calling death “ etama Linea rerum.” 

The mete at Rome were first of wood, 
stone; but the emperor Claudius made them of gold, 
or rather gilded them. In the Roman circus there 


afterwards of - 


were two mete, one at the entrance.of the course, and » 


and the other at the end of it. An egg was placed 


upon the top of the mete. y 

METACARPUS, or Meracarrium, (from sre, 
behind, and xaezes, hand), in Anatomy, that part of the 
hand between the wrist and the fingers. Nee ANATO- 
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"'METAGITNION, the second month of the Athe- 


nian year, answering to the latter part of our July Ae 
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Metagit- the beginning of August, and so called from mmetagutma, 
nion a festival in honour of “Apollo, which was kept in it. 

The Beeotians called this month panemus, and the Sy- 

racusans, carnius. 

METAL, in Nateral History, is a substance which 
‘is distinguished from others by its ductility, malleabili- 
ty, tenacity, opacity, d&c. for an account of which, see 
. CHEMISTRY. * 
Metat, in Heraldry. There are two metals used m. 
heraldry, by way of colours, viz. gold and silver, in 
blazon called or and argent. 
In the common painting of arms these metals are re- 
presented by white and yellow, which are the natural 
colours of these metals. In engraving, gold is express- 
ed by dotting the coat, &c. all over; and silver, by 
leaving it quite blank. — 
It as a general rule in heraldry, never to place metal 

- upon metal, or colour upon colour: so that if the field 

~be of one of the metals, the bearing must be of some 
colour ; and if the field be of any colour, the bearing 
must be one of the mctals. | 

METALEPSIS. See Oratory, N° 59. 
METALLISATION, is defined to be the natural 

, process by which metals are forined in the bowels of the 
earth. 

METALLURGY, in a more general sense, com- 

‘prehends the whole art of working metals, from the 
state of ore to the utensil; and in this sense, essaying, . 
smelting, refining, parting, smithery, gilding, &c. are 
only branches of metallurgy. But in a more limited 
sense it includes only the operations which are followed 
in separating metals from their ores. ‘For an account 
of these processes, see ORES, Reduction of; and for the 

practical branches, see Girp1inc, Partinc, Puriry- 
ING, REFINING, SMITHERY. 

_ METAMORPHOSIS, in general, denotes the 
changing of something into a different form; in which 
sense it includes the transformation of insects, as well 
as the mythological changes related by the ancient 

. pocts. 
Mythological metamorphoses were held to be of two 

‘Kinds, apparent and real: thus, that of Jupiter into a 
bull, was only apparent ; whereas that of Lycaon into 
a wolf, was supposed to be real. : 

Most of the ancient metamorphoses include some al- 

‘legorical meaning, relating either to physics or morali- 
ty; some authors are even of opinion that a great part 
of the ancient philosophy is couched under them; and 
ord Bacon and Dr Hooke have attempted to unriddle 
several of them. 

METAPHOR, in Rhetoric. See Oratory, N° 54, 

_ Merapnor and Allegory, in poetry.—A metaphor 
differs from a simile, in form only, not in substance : in 
-a simile the two subjects are kept distinct in the expres- 
sion, as well as in the thought; in a metaphor, the 
two subjects are kept distinct in the thought only, not 
in the expression. A hero resembles a lion, and upon 
that resemblance many similies have been raised by Ho- 
mer and other poets. But instead of resembling a lion, 
let us take the aid of the imagination, and feign or fi- 
gure the hero to be a lion; by that variation the simile 
1S converted into a metaphor; which is carried on by 
describing all the qualities of a lion that resemble those 
of the hero. The fundamental pleasure here, that of 
resemblance, belongs to the thought. <An additional 
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‘and qualitics of the hero in new terms, which, properly 
speaking, belong not to him, but to the lion. "This will 


with a common parent, resembles a tree, the trunk and 


Figuring glory and honour to be a garland of flowers: 


Me wt 


pleasure arises from the expression : the poet, by fign- Me, 
ring his hero to be a lion, goes on to describe the lion sey 
in appearance, but in reality the hero; and his descrip- 
tion is peculiarly beautiful, by expressing the virtues 


better be understood by examples. A family connected 


branches of which are connected with a common root: 
but let us suppose, that a femily is figured, not barely 
to be like a tree, but to be a tree; and then the simile 
will be converted into a metaphor, in the following 
manner : 


"Edward’s sev’n sons, whereof thyself art one, 
_ Were sev’n fair branches, springing from one root; 
Some of these branches by the dest’nies cut : 
But Thomas, my dear lord, my life, my Glo’ster, 
Qne flourishing branch of his most royal root, 
Us hack’d down, and his summer leaves all faded, 
By Envy’s hand and Murder’s bloody axe. 
3 Richard LI, act i. se. 3. 


Figuring human life to be a voyage at sea. 


Therc is a tide in the affairs of men, 

Wlach, taken at the flood, leads on to Fortune: 
Omitted, all the voyage of their life 

Ts bound in shallows and in miscries. 

On such 4 fuil sea are we now afloat: 

And we must take the current when it serves, 

Or lose our ventures. — Julius Cesar, act iv. se. 5. 


Hotspur. Wou’d to heav’n, 
Thy name in arms were now as great as mine ! 

Pr, Henry. VY'll make it greater ere I part from thee$ 
And all the budding honours on thy crest | 
I'll crop, to make a garland for my head. 

First Part of Henry IV. act v. se. 9. 


Figuring a man who hath acquired great reputation 
and honour to be a tree full of fruit : 


wmm—Oh, boys, this story 

The world may read in me; my body’s mark’d 
With Roman swords; and my report was once 
First with the best of note. Cymbeline lov’d me ; 
And when a soldier was the theme, my name 

Was not far off; then was I as a tree, 

Whose boughs did bend with fruit. But in one night, 
A storm or robbery, call it what you will, 

Shook down my mellow hangings, nay, my leaves ; 
And left me bare to wither. 

Cymbeline, act iil. se. 3. 


‘¢ Blest be thy soul, thou king of shells, said Swaran 
of the dark-brown shield. In peace, thou art the gale 
of spring; in war, the mountain-storm. Take now my 
hand in friendship, thou noble king of Morven.” 

Fingal, 


_ * Thou dwellest in the soul of Malvina, son of mighty 
Ossian. My sighs arise with the beam of the east : my 
tears descend with the drops of night. I was a lovely 
tree in thy presence, Oscar, with all my branches 
round me: but thy death came like a blast from the | 

desert, 
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hor. desert, and laid my green head low; the spring re- 
~— turned with its showers, but no lcaf of mine arose.” 


ee ee 


Fingal, 


Ai allegory differs from a metaphor ; and a figure of 
speech ditters from both. A metaphor is defined above 
to be an act of the imagination, figuring one thing to 
be another. An allegory requires no such operation, 
nor is one thing figured to be another: it consists in 
choosing a subject having properties or circumstances re- 
sembling those of the principal subject: and the former 
is described in snch a manner as to represent the latter: 
the subject tls represented is kept out of view: we 
are left to discover it by reflection; and we are pleased 
with the discovery, because it is our own work. (Sec 
the word ALLEGORY.) | 


Quintilian gives the following instance of-an allegory. 


O navis, referent in mare te novi 
Fluctus. O quid agis ? fortiter occupa portum. 
Florat. lib. ode 14. 


and explains it elegantly in the following words: “ To- 
tusque ille Horatii locus, quo navim pro republica, fluc- 
tuum tempestates pro bellis civilibus, portum pro pace 
atque concordia, dicit.’’ | 

In a figure of speech, there is no fiction of the ima- 
gination employed, as in a metaphor ; nor a represen- 
tative subject introduced, as in an allegory. This 
figure, as its name implies, regards the expression only, 
not the thought ; and it may be defined, the using a 
word in a sense different from what is proper. to it.— 
Thus youth, or the beginning of life, is expressed figu- 
ratively by morning of life: morning is the beginning 
of the day; and in that view it is employed: to signify 
the beginning of any other scries, life especially, the 
progress of which is reckoned by days. See /Yauar 
of Speech. 

Metaphor and allegory are-so much connected, that it 
seemed proper to handle them togcther: the rules par- 
ticularly for distinguishing the good from the bad, are 
common to both. We shall therefore proceed to those 
rules, after adding some examples to illustrate the nature 
of an allegory, which, with a view to this article, was 
but slightly illustrated under its proper name. 


Horace, speaking of his love to Pyrrha, which svas 


now extinguished, expressed himself thus : 


Me tabula sacer 
Votiva paries indicat uvida 

Suspendisse potenti 
Vestimenta maris Deo. | 


Carm. lib. 1. ode 5. 
Again : 


Phoebus volentem prelia me loqui, 
Victas et urbes, increpuit, lyra 
Ne parva Tyrrhenum per zequor 
Vela darem. . Carm. lib. iv. ode 15. 


Queen. Great lords, wise men ne’er sit and wail their 
loss 

But cheerly.seek how to redress their harms. 
What though the mast be now blown overboard, 
The cable broke, the holding anchor lost, - 
And half our sailors swallowed in the flood ! 

fet lives our pilot still. Is’t meet that he 
Should leave the helm, and, like-a fearful lad, 
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With tearful eyes add water to the sea, 

And give more strength to that which hath too much ; 
While in his moan the ship splits on the rock, 
Which industry and courage might have sav’d ? 

Ah, what a shame! ah, what a.fault were this! 


Third Part of Henry VI. act v. se. ¢. 


Oroonoko. Ha! thou has rous’d 
The lion in his deny he stalks abroad, 
And the wide forest trembles at his roar. 
I find the danger now. Oroonoko, act. iil. sc. 2. 


“¢ My well beloved hath a vineyard in a very fruitful 
ill. He fenced it, gathered out the stones thereof, 
planted it with the choicest vine, built a tower in the 
midst of it, and also made a wine press therein ; he 
looked that it should bring forth grapes, and it brought 
forth wild grapes. And now, O inhabitants of Jcru- 
salem, and men of Judah, judge, I pray you, betwixt 
me and: my: vineyard. What could have been done 
more to my vineyard, that I have not done? Where- 
fore, when I looked that it should bring forth grapes, 
brought it forth wild grapes? And now go to, I will 
tell you what I will do to my vineyard: I will take 
away the hedge thereof, and it shal) be eaten up; and 
break down the wall thereof, and it shall be trodden 
dewn. And I will lay it waste: it shall not be pruned, 
nor digged, but there shall come up briars and thorns : 
I will also command the clouds that they rain no rain 
upon it. For the vineyard of the Lord of hosts is the 
house of Israel, and the men of Judah his pleasant 
plant.”” Isazah v. 1. 

The rules that govern metaphors and allegories are 
of two kinds. ‘The construction of these figures comes 
under the first kind: the propriety or impropriety of in- 
troduction comes under the othcr.—-To begin with rules 
of the first kind; some of which coincide with those 
already given for similies ; some are peculiar to meta- 
phors and allegories. 

In the first place, It has been observed, that a simile 
cannot be agreeable where the resemblance is either 
too strong or too faint. This holds equally in meta- 
phor and allegory ; andthe reason is the same in all. 
In the following instances, the resemblance is too faint 
to be agreeable. 


Malcolm. But there’s no bottom, none, - 
In my voluptuousness : your wives, your daughters, 
Your matrons, and your maids, could not fill-up. 

The cistern of my lust. Macbeth, act iv. sc. 4s 


The best way to judge of this metaphor, is to convert 
it into a simile: which would be bad, because there 1s 
scarce any resemblance between lust and a cistern, oF . 
betwixt enormous lust and a large cistern. . 


Again : 
He cannot bucklé his distemper’d cause ° 
Within the belt of rule. - Macbeth, act v. sc. 2. 


There is no resemblance between a distempered cause 
and any body that can: be confined within a belt. 


Again : 
Steep me in poverty to the very lips. 
j : Othello, act av. sc. Qs . 
Poverty | 


. | 
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‘Metaphor. Poverty here must be conceived a fluid, which it re- For the same reason, however agreeable long allegories Metapt 
-sembles not in any manner. may at first be by their novelty, they never afford aly mm 


Spcaking to Bolingbroke banished for six years : 


The sullen passage of thy weary steps 
Estcem a soil, wherein thou art to set 
The precious jewel of thy home return. - 
Richard II, act ii. sc. 6. 
Again: 


Here is a letter, lady, : 
And cvery word in it a gaping wound 
‘Issuing life-blood. 
Merchant of Venice, act, il. se. 3. 


Tantee mols crat Romanam condere gentem. 


nega. 1-37. 


The following metaphor is strained beyond all endu- 
vance: Timur-bec, known to us by the name of Za- 
meriane the Great, writes to Bajazet emperor of the 
Ottomans in the following terms: 

«¢ Where is the monarch who dares resist us? where 
is the potentate who doth not glory in being numbered 
among our attcndants? As for thee, descended from a 
Turcoman sailor, since the vessel of thy unbounded 
ambition hath been wreck’d in the gulf of they self- 
love, it would be proper, that thou shouldst take in 
the sails of thy temerity, and cast the anchor of re- 
pentance in the port of sinccrity and justice, which is 
the port of safcty; lest the tempest of our vengeance 
make thee perish in the sea of the punishment thou de- 
servest.”’ 

Such strained figures, as observed above, are not un- 
frequent in the first dawn of refinement ; the mind in 
a@ new enjoyment knows no bounds, and is generally 
carried to excess, till taste and expcrience discover the 
propcr limits. 

Secondly. Whatever resemblance subjects may have, 
it is wrong to put one for another, where they bear no 
inutual proportion. Upon comparing a very high to a 
very low subject, the simile takes on an air of burlesque : 
and the same will be the cffcct where the one is ima- 
gined to be the other, as in a metaphor; or made to 
represent the other, as in an allegory. 

Thirdly. These figures, a metaphor especially, ought 
not to be crowded with many minute circumstances ; 
for in that case it 1s scarcely possible to avoid obscu- 
rity. A metaphor above all ought to be short : it is 
difficult, for any time, to support a lively image of a 
thing being what we know it is not; and for that rea- 
son, a metaphor drawn out to any length, instead of 
illustrating or enlivening the principal subject, becomes 
disagreeable by overstraining the mind. Here Cow- 
ley is extremely licentious. Take the following in- 
stance. 


Great and wise conqu’ror, who wherc’er 
Thou com’st, dost fortify and settle there ! 
Who canst defend as well as get; 

‘And never hadst one quarter beat up yet ; 
Now thou art in, thou ne’er will part 
With one inch of my vanquish’d heart ; 

For since thou took’st it by assault from me 

"Tis garrison’d so strong with thoughts of thee, 
it fears no beautcous enemy. : | 
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lasting pleasure : witness the Laéry Queen, which with 
great power of expression, variety of images, and me- 
Jody of versification, is scarce ever read a second 
time. 

In the fourth place. The comparison carried on in a 
simile, being in a metaphor sunk by imagining the prin- 
cipal subject to be that very thing which it only re- 
sembles ; an opportunity is furnished to describe it in 
terms taken strictly or literally with respect to its ima- 
gined nature. Tlus suggests another rule, That in con- 
structing a metaphor, the writer ought to make use of 
such words only as are applicable literally to the ima- 
gined nature of his subject : figurative words ought care- 
fully to be avoided ; for such complicated figures, in- 
stead of setting the principal subject in a strong light, 
involyc it in a cloud, and it is well if the reader, with- 
out rejecting by the lump, endeavour patiently to gather 
the plain meaning, regardless of the figures: 


A stubborn and unconquerable flame 
Creeps in his veins, and drinks the streams of life. 
, Lady Jane Gray, act i. se. 1. 


Copied from Ovid : 


Sorbent avidce precordia flamme. 
Metamorph. lib. ix. 172. 


Let us analyze this expression. That a fever may be 
imagined a flame, we admit: though more than one 
step is necessary to come at the resemblance: a fever, 
by heating the body, resembles fire; and it is no stretch 
to imagine a fever to be a fire: again, by a figure of 
speech, flame may be put for fire, because they are com- 
monly conjoined ; and therefore a fever may be termed 
a me But now admitting a fever to be a flame, its 
ellects ought to be explained in words that agree lite- 
rally to a flame. This rule is not observed here; fora 
flame drinks figuratively only, not properly. 


King Henry to his son Prince Henry : 


Thou hid’st a thousand daggers in thy thoughts, 
Which thou hast whetted on thy stony heart 
To stab at-half an hour of my frail life. 

Second Part Henry IV. act iv. se. 11. 


Such faulty metaphors are pleasantly ridiculed in the 
Rehearsal: 


Physician. Sir, to conclude, the place you fill has 
more than amply exacted the talents of a wary pilot; 
and all these threatening storms, which, like impreg- 
nate clouds, hover o’er our heads, will, when they once 
are grasp’d but by the eye of reason, mclt into fruitful 
showers of blessings on the people. 

“* Bayes. Pray mark that allegory. 
good ? 

“ Johnson. Yes, that grasping of a storm with the 
eye 1s admirable, Act ii. se. I 


Fifthly. The jumbling diffcrent metaphors in the 
same sentence, beginning with one metaphor and end- 
ing with another, commonly called a mixt metaphor, 
ought never to be indulged. 


Is not that 


K, Henry. 


| 


| taphor. 
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K. Henry. Will you again nnknit 


This charlish knot of all abhorred war, 

And move in that obedient orb again, 

Where you did give a fair and natnral light ? 
first Part Henry VT. act. v. se. 1. 


Whether ’tis nobler iu the mind, to suffer 
The stings and arrows of outrageous fortune ; 
Or to take arms against a sca of troubles, 
And by opposing end them. 
; Hamlet, act iti. sc. 2. 


Tn the sixth plaec, It is unpleasant to join different 
metaphors in the same period, even where they are 
preserved distinct : for when the subject is imagined to 
be first one thing and then another in the same period 
without interval, the mind is distraeted hy the rapid 
transitiou ; and when the imagination is put on such 


hard duty, its images arc too faint to produce any good 


effeet: 


At regina gravi jamdudnm saucia cura, 
Vulnus alit venis, et ezeco carpitur igni. 


fEneid. iv. Is 


Est mollis flamma medullas 
Interea, et tacitum vivit sub pectore vulnus. 


LEnetd, iv. 66. 


Motum ex Metello consule civieum, 
Bellique eausas, ét vitia, et modos, 
Ludumgue fortune, gsravesque 
Prineipum amieitias, et arma 
Nondum expiatis uneta cruoribus, 
Perieulosz-plenum opus alec, 
Traetas, et incedis per ignes 
Subpositos cineri doloso. 
HHorat. Carm. lib. ii. ode rt. 


Tn the last place, It is still worse to jumble together 
metaphorical and natural expression, so as that the period 
must be understood in part metaphorically, in part lite- 


rally ; for the imagination cannot follow with sufficient 


ease changes so sudden and unprepared: a metaphor 
begun and not earried on, hath no beauty; and in- 
stead of ‘light there is nothing but obscurity and con- 
fusion. Instances of sueh ineorrect composition are 
without number: we shall, for a specimen, select a few 
from different authors. Speaking of Britain, 


“4 


This precious stone sct in the sea, 
Which serves it in the’ office of a wall, 
Or as a moat defensive to a house, 


Against the envy of less happier. lands. 
Richard Lf, act u. se. ¥. 


in the first line Britain is figured to be a precious stone : 
in the following line, Britain, divested of her metapho- 
rical dress, is presented to the reader in her natural ap- 
pearance. 


These growing feathers pluck’d from Czsar’s wing, 
Will make him fly an ordinary pitch, 
Who else would soar above the view of men, 
And keep us all in servile fearfulness. 
Julius Cesar, act i. se. I. 


Vou. XT. Part IT. 


x = : 
j mam 2. 
Rebus angustis animosus atque 
Fortis adpare : sapienter idem 
Contrahes vento nimium secundo | 
Turgida vela. — Hor. Carm. lib. ii. ode 10, 


The following is a miserable jumble of expressions, 
arising from an unsteady view of the subject, between 
its figurative and natural appearance : 


But now from gath’ring clouds destruction pours, 
Whieh ruins with mad rage our haleyon hours: 
Mists from black jealousies the tempest form, 
‘Whilst late divisions reinforce the storm. 
Dispensary, canto iii. 


To thee’ the world its present homage pays, 
The harvest early, but mature the praise. | 
Pope’s Imitation of Horace, book ii. 


Oui, sa pudeur ne’st que franche grimace, 

Qu’une onbre de vertu qui garde mal la plaee, 

Et qui s’evanouit, comme |’on peut savoir, 

Aux rayons du soleil qu’une bourse vait voir. 
Motere, L’ Etourd?, act ili. se. 2. 


Ft son feu, de pourvé de sense et de lecture, 
S’éteint 4 ehaquce pas, faut de nourriture. _ | 
Boileau, L’ Art Poetique, chant. iii. |. 319. 


Dryden, in his dedieation of the translation of Jw- 
venal, says, “‘ When thus, as I may say, before the 
use of the loadstone, or knowledge of the compass, I 
was sailing in a vast ocean, without other help than the 
pole-star of the aneients, and the rules of the French 
stage among the moderns,” &c. 


‘“¢ There is a time when factions, by the vehemence 
of their own fermentation, stun and disable one ano- 
ther.”’ Bolingbroke, 


This fault of jumbling the figure and plain expression 
into one confused mass, is not less common in allegory 
than in metaphor. 


Take the following examples : 


Heu! quoties fidem, 
Mutatosque Deos flebit, et aspera 
Nigris eequora ventis | 
Emirabitur insoleus, | 
Qui nunc te fruitur credulus aurea : 
Qui semper vaecuam, semper amabilem 


Sperat, nescius aure 
Fallacis. 


Pour moi sur cette mer, qu’iei bas hous courons, 

Je souge 4 me pourvoir d’esquif et d’avirons, 

A regler mes desires, 4 prévenir l’orage, | 

Et sauver, s’il se peut, ma Raison du uautrage. 
Botleau, epitre 5. 


Horat. Carm., lib. i. ode 5. 


Lord Halifax, speaking of the ancient fabulists: 
“¢ They (says he) wrote in signs, and spoke in para- 
bles: all their fables carry a double meaning: the story 
is one, and entire ; the charaeters the same throughout ; 
not broken or changed, and always conformable to the 
nature of the creature they introduce. . They never tell 
you, that the dog which snapped at a shadow, lost his 
troop of horse; that would be unintelligible. This is 


4 his 
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Metaphor. his (Dryden’s) new way of telling a story, and confound- 
ing the moral and the fable together.” After instan- 
cing from the Hind and Panther, he goes on thus: 
‘¢ What relation has the hind to cur Saviour? or what 
notion have we of a panther’s bible? If you say he 
means the church, how does the church fecd on lawns, 
or range in the forest ? Let it be always a church, or 
always a cloven-footed beast; for we cannot bear hs 
shifting the scene every linc.” : 

A few words more upon allegory. Nothing gives 
greater pleasure than this figure, when the representa- 
tive subject bears a strong analogy, in allits circum- 
stances, to that which is represented: but the choice is 
seldom so lucky ; the analogy being generally so faint 
and obscure, as to puzzle and not please. Anallegory 
is still more difficult in painting than in poetry: the 
former can show no resemblance but what appears to 
the eye ; the latter hath many other resources for show- 
ing the resemblance. And therefore, with respect to 
what the abbé du Bos terms mxt allegorical compost- 
tions, these may do in poctry; because, in writing, the 
allegory can easily he distinguished from the historical 
part: no person, for example, mistakes Virgil’s Fame 
for a real being. But such a mixture in 2 picture is in- 
tolerable ; because in a picture the objects must appcar 
all of the same kind, wholly real or wholly emblema- 
tical. For this reason, the history of Mary de Medicis, 
in the palace of Luxembourg, painted by Rubens, is 
unpleasant by a perpetual jumble of real and allegori- 
cal personages, which produce a discordance of parts, 
and an obscurity upon the whole: witness, in particu- 
lar, the tablature representing the arrival of Mary de 
Medicis at Marseilles ; where, together with the real 
personages, the Nereids and Tritons appear sounding 
their shells : such a mixture of fiction and reality in the 
same group is strangely absurd. ‘The picture of Alex- 
ander and Roxana, described by Lucian, is gay and 
fanciful; but it suffers by the allegorical figures. It is 
not in the wit of man to invent an allegorical represen- 
tation deviating farther from any shadow of resem- 
blance, than one cxhibited by Louis XIV. anno 1664 ; 
in which an cnormous chariot, intended to represent 
that of the sun, is dragged along, surrounded with men 
and women, representing the four ages of the world, 
the celestial signs, the seasons, the hours, &c. a mon- 
strous composition, and yet scarcely more absurd than 
Guido’s tablature of Aurora. 

In an allegory, as well as in a metaphor, terms ought 
to be chosen that properly and literally are applicable 
to the representative subject: nor ought any circum- 
stance to be added that is not. proper to the representa- 
tive subject, however justly it may be applicable pro- 
perly or figuratively to the principal. The following 
allegory is therefore faulty : 


Ferns et Cupido, 
Semper ardentes acuens sagittas 
Cote cruentd. Horat. Vib. ii. ode 8. 


For though blood may suggest the cruelty of love, it 
iS. an Improper or immatertal cireumstance in the re- 
presentative subject: water, not blood, is proper for a 
whetstone. 


: We proceee to the next head,. which is, to examine 
m what circumstances these figures are proper, in what 
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improper. This inquiry is not altogether superseded by Metan| 
what is said upon the same subject in the article Coy. a 
PARISON ; because, upon trial, it will be found, that a 
short metaphor or allegory may be proper, where a si- 
mile, drawn out to a greater length, and in its nature 
more solemn, would scarcely be relished. 

And, in the first place, A metaphor, like a simile, is 
excluded from common conversation, and from the de- 
scription of ordinary incidents. Secondly, In expressing 
any scvere passion that totally occupies the mind, me- 
taphor is unnatural. 


The following example, of deep despair, beside the 
highly figurative style, has more the air of raving than 
of sense : 


Calista. Is it the voice of thunder, or my father ? 
Madness! confusion! let the storm come on, 
Let the tumultuous roar drive all upon me, 
Dash my devoted bark 3 ye surges, break it : 
"Tis for my ruin that the tempest rises. 
When I am lost, sunk to the bottom low, 
Peace shall return, and all be calm again. 

Fair Penitent, act. v. 


The following metaphor is sweet and lively; but it 
suits not the fiery temper of Chamont, inflamed with 
passion: parables are not the language of wrath vent- 
ing itself without restraint : 


Chamont. You took her up a little tender flow’r, 
Just sprouted on a bank, which the next frost 
Had nipp’d; and with a careful loving hand, 
Transplanted her into your own fair garden, 
Where the sun always shines: there long she flourish’d, 
Grew sweet to sense, and lovely to the eye ; 
Till at the last a cruel spoiler came, 
Cropt this fair rose, and rifled all its sweetness, 
Then cast it like a loathsome weed away. 
Orphan, act. iv. 


The following speech, full of imagery, is not natural 
in grief and dejection of mind. 


Gonsalez. O my son ! from the blind dotage 
Of a father’s fondness these ills arose. 
For thee I’ve been ambitious, base, and bloody : 
For thee I’ve plung’d into this sea of sin; 
Stemming the tide with only one weak hand, 
While t’other bore the crown (to wreathe thy brow), 
Whose weight has sunk me ere I reach’d the shore. 
Mourning Bride, act. v. sc. 6. 


There is an enchanting picture of deep distress in 
Macbeth, where Macduff is represented lamenting his 
wife and children, inhumanly murdered by the tyrant. 
Stung to the heart with the news, he questions the 
messenger over and over: not that he doubted the fact, 
but that his heart revolted against so cruel a misfor- 
tune. After struggling some time with his grief, he 
turns from his wife and children to their savage but- 
cher: and then gives vent to his resentment, but still 
with manliness and dignity ; 


O, I could play the woman with mine eyes, 
And braggart with my tongne. But, gentle Heav’n! 
Cut short all intermission; front to front 
Bring thou this fiend of Scotland and myself ; 
Within 
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is 


. is first to nature, is not first to man.” 


ion of e e e 
* science cording to the objects which it considers, into six prin- 
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Within my sword’s length sct him. If he ’scape, 
Then Heav’n forgive him too, 

Metaphorical expression, indeed, may sometimes be 
used with grace where a regular simile would be in- 
tolerable : but there are situations so severe and dispi- 
riting, as not to admit even the slightcst metaphor. 
It requires great delicacy of taste to determine with 
firmness, whether the present case be of that nature: 
perhaps it is; yet who could wish a single word of this 
admirable scene altered ? 

But metaphorical language is proper when a man 
struggics to bear with dignity or decency a misfor- 
tune however great ; the struggle agitatcs and animates 
the mind: 
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Wypr LARHYSICS has been defined, by a writer 
deeply read in the ancient philosophy, ‘ The sci- 
ence of the principles and causes of all things existing.” 


This definition we think extremely proper: and hence | 


it is, that snd or intelligence, and especially the sw- 
preme intelligence, which is the cause of the universe, 
and of every thing which it contains, is the principal 
subject of this science ; and hence, too, the science it- 
self reccived its name. Aristotle, indced, who, of all 
the ancient metaphysicians whose works have come 
down to us, was unquestionably the greatest, calls this 
science THE FIRST PHILOSOPHY, as being not only su- 
perior, but also prior in the order of nature, to the 
whole circle of the other arts and sciences. But, ‘* what 
Nature begins 
with causes, which produce effects. Man begins with 
effects, and by them ascends to causes. Thus all hu- 
man study and investigation procecd of necessity in the 
reverse of the natural order of things, from senszble to 
intelligible, from body the effect, to mznd, which is both 
the first and the final cause. Now ruysics being the 
name given by the Stagyrite to the philosophy of body, 
some of his interpreters, from this necessary course 
of human studies, called that of mmd METAPHYSICS, 
implying by that term not only that its subject is more 
sublime and difficult, but also that the study of it would 
be most properly and successfully entered upon AFTER 
THAT OF PHysics. To this namc, which, though it 
has sometimes been treated with ridicule, is abundantly 
significant, the followers ef Aristotle were led by their 
master, who, to the books in which he pretends to ele- 
vate the mind above things corporeal to the contcmpla- 
tion of God and things spiritual, prefixed the Greek 
words pila ra Qucie (A). | | 

The science of Metaphysics has been divided, ac- 


cipal parts, which are called, 1. Ontology ; 2. Cosmo- 
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Wolsey. Farewell, a long farewell to all my great- 
Ness 3 
This is the state of man: to-day he puts forth 
The tender leaves of hope ; to-morrow blossoms, 
And bears his blushing honours thick upon lim ; 
The third day comes a frost, a killing frost, 
And when he thinks, good easy man, full surely 
His greatness is a-ripening, uips his root, 


And then he falls asI do. Henry VILL. act iii. sc. 6. 
METAPHRAST, a translator, or person who ren- 


ders an author into another form or another language, 
word for word. 


HYSICS. 


logy ; 3. Anthroposophy; 4. Psychology; 5. Pneumato- 
logy; and, 6. Metaphysical theology. 


1. That part of the science which is named ozto- Onto] 


logy, investigates and explains the nature and essence 
of all beings, as well as the qualities and attributes 
that essentially appertain to them. Hence it has becn 


said that ontology should proceed in its operations 


from the most simple ideas; such as do not admit of 


any other qualities of which they may be compound- 
ed. 


substance, of mode, of existence as well with regard to 


time as place, of a necessary cause of unity ; the idea of 


negation ; the difference between a dcing that 1s sxmple 
or compound, necessary or accidental, finite or infinite ; 


the ideas of essential and abstract properties, such as of 


the greatness, perfection, and goodness of beings, &c. 
The business therefore of ontology, is to make us ac- 
quainted with every kind of being in its nature and 
essential qualities, which distinguish it from all other 
beings. This knowledge being once established on 


simple principles, just consequences may thencebedrawn, 


and those things proved after which the mctaphysician 
inquires, and which is the business of his science to 
prove. 

It is easy to conceive, that even a clear knowledge 
of beings, and their essential properties, would be still 
defective and useless to man, if he did not know how 
to determine and fix his ideas by proper denomina- 
tions, and consequently to communicate his percep- 
tions to those whom he would instruct, or against 
whom he is obliged to dispute. To render our ideas 
therefore intelligible to others, we must have detcr- 
minate words or denominations for each being, and 
the qualitics of each being; and ontology teaches us 
those terms which are so necessary to fix our ideas, 
and to give them the requisite perspicuity and preci- 
sion, that when we endeavour to extend the sphere 
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(A) TQN META TA ®YZIKA. 
theoria posterior est doctrine naturali saltem quoad 


substantiarnm immaterialium atque immortalium contemplationem provehimur. 


Cujus inscriptionis hee ratio est Z juorw 
nos, qui 2 corporum cognitione rerumque caducarum in 


, quod in hoc opere ea tractantur quorum 


Du Vat, Synops. Doctr, Peripat. 


These simple ideas are of being, of essence, of 


Metaphor, 


Meta- 
phrast. 
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Divisions of of our knowledge, we may not waste our time in dis- 
theScience. putes about words. 


4 
Cosmology ; 


5 
Anthro- 
posophy ; 


6 
Psychology; 


Pneuma- 
tology ; 


Metaphy- 
sical theo- 


2. Mctaphysics, having, im as solid a manner as 
possible, explained and established the prineiples above 
mentioned, continues its inquiries to the second part, 
which is called cosmology, and examines into the essence 
of the world and all that it contains; its eternal laws; 
of the nature of matter; of motion; of the nature 
of tangible bodies, their attributes and adjuncts ; and 
of all that can be known by reasoning and experience. 
It is also in cosmology that the metaphysicians 
of this school examine the Leibnitzian system; that 
is, whether God, in ereating the world, must neecs- 
sarily have ereated the best world; and if this world 
be so in fact. In this manner they pursue the argu- 
ment, from consequence to consequence, to its last 
resort, frequently with very little advantage to truth 
and seience. 

3. Anthroposophy, or the knowledge of man, forms 
the third branch of metaphysics. It is subdivided into 
two parts. The first, which consists in the knowledge 
of the exterior parts of the human framc, belongs not 
to this science, but to Anatomy and Physiology. The 
business of the metaphysieian is here to ascertain the 
nature of those powers by which all the motions essential 
to life are produced ; and to discover, if possible, whether 
they be corporeal or spiritual. This inquiry leads at 
the same time to 

4. Psychology ; which consists in the knowledge of 
the intclicctual soul in particular ; concerning which 
the most profound, the most subtle, and most abstract 
rescarches, have been made that human reason is €a- 
pable of: and coneerning the substance of which, in 
spite of all these efforts, it is yct extremely difficult to 
Support any positive opinion with conclusive or probable 
arguments. 

5. The fifth part of metaphysics is called preumatology. 
By this term, which has not been long in use, meta- 

physicians mean the knowledge of all spirits, angels, 
&e. It is easy to conceive what infinite art is neces- 
sary to give an accouut of that, of which nothing po- 
sitive can ever be kuown in the present state of human 
existenee. But the metaphysieian of this school readily 
offers to show us, “what is the idea of a spirit; the 
eflective existence of a spirit; what are its general 
qualitics and properties ; that there are rational spirits, 
and that these rational spirits have qualities that are 
founded in the moral attributes of God” for this js 
in so many words what is attempted to be taught in 
pneumatology. | 
8 6. Metaphysical theology, which Leibnitz and some 
others call theodrcy, is the sixth and last branch of the 
‘science of metaphysics. It teaches us the knowledge 
of the cxistence of God; to make the most rational 
Suppositions coneerning his divine essence, and to form 
a just idea of his attributes and perfcctions, and to 
demonstrate them by abstract reasoning. Theodicy 
diflers from natural theology, in as much as this last 
borrows, in fact, from theodicy proofs and demon- 
strations to confirm the existence of a supreme Being : 
but after having solidly established that great truth, 
by extending its conscquences natural theology teaches 
us what are the relations and connexions that subsist 
between the suprenie Being and men, and what are the 
autics which result from these relations, 


MET O&A Por ¥s'l C5. 


We have briefly mentioned these divisions of the 


Divisions | 


scicnce, because they were once prevalent in the theScienc! 


schools. ‘The greater part of them, however, appears 
to us to be not only superfluous, but sueh as can sery 
no other purpose than to perplex the mind. The on} 
beings of which we know any thing are mind and body 
and we have no reason to think that there are any per. 
other beings in the universe. Of bodies indced there 
are various kinds, endowed with different properties: 
and it is cxtremely probable, that of minds endowed 
with differcnt powers, the variety may be equally great. 
Our own minds we know to be united in onc system 
with bodies by which they perform all their operations ; 
and we can demonstrate that there is another Mind, 
which is independent of all body, and is the cause of 
all things. Between these there may be numberless 
orders of minds ; but their energies are wholly unknown 

to us, and therefore they can never become the objects 
of seienee. 

Mind and bedy therefore, z. ¢. the minds and bodies 
which we know to exist, together with their powers and 
propertics, essential and accidental, can alonc be the 
subjects of rational inquiry. We may ingnire into the 
essence of mind and the essence of body, and endeavour 
to ascertain in what respects they differ. We may ex- 
amine the nature of different bodies, in order to discover 
whether all bodies, however modified, have not some- 
thing in common 3 and we may consider the properties, 
relations, and adjuncts of bodics, and endcavour to 
distinguish these which are accidental from such as ap- 
pear to besonecessary that without them body itself eould 
not exist. Of minds we cannot make the same compari- 
son. In this part of the science we have not sufficient 
data for an accurate and complete induction: we can 
only examine the powers of our own mind ; and by pro- 
bable analogy make some estimate of the powers of 
superior minds, as observation will help us to guess at the 
powers of those which are placed beneath usin the scale 
of existence. , | 

If this be so, Cosmology, as distinguished from On- 
tology, eannot properly be a branch of Metaphysics. 
For if mind and bedy, with thcir several powers, pro- 
perties, and adjuncts, compose the universe, it is ob- 
vious, that when we have ascertained, as well as we 
are able, the essence of mind and the essence of body, 
together with the powers and properties of each, and 
have traced them all to the first cause, we have done 
every thing in the science of the universe, if we may usc 
the expression, which belongs to the province of the 
metaphysician. The particular laws of motion cn the 
earth and in the planetary system belong to the natural 
philosopher and astronomer. 

In hke manner, Anthroposoply, Psychology, or 
Pneumatology, if they be not words expressive of dis- 
tinctions where there is no difference, seem to be at 
Icast very needlessly disjomed from each other. Of the’ 
nature of spirits we can know nothing but from con- 
templating the powers of our own minds; and the body 
of man is in the province, not of the metaphiysician, 
but of the anatomist and physiologist. Anthroposophy, 
psychology, and pheumatology, if they be used to 
denote our knowledge of all minds except the Supreme, 
are words of the same import; for of no created minds 
except our own can we acquire such kuowledge as de- 
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serves the name of science. 


Ontology 


Y sion usele! 
3 and impre! 


WP yionsof Ontology has sometimes been defined the science of 
ence. being im the abstract; but im the course of our inquiries 
—— it will be seen, that being in the abstract is a phrase with- 
out meaning. Considered as the science of real beings 
and their properties, Ontology is a very significant word, 
of the same import with Metaphysics, comprehending 
in itself the knowledge of the nature of all things 
existing. Or if it be thought proper to make a dis- 
tinction betwcen ontology and theology, the former 
branch of the science will teach the knowledge of bo- 
dy and created minds, whilst it is the province of the 
latter to demonstrate the existence and attributes of 
that mind which is uncreated. 
Body and mind, therefore, with their properties, 
adjuncts, and powers, comprehend the whole subject 
_ofthe science of metaphysics ; and as we are earlier 
acquainted with body than with mind, the natural or- 
der of conducting onr inquiries seems to bc, to begin 
with the former, and thence proceed to the latter. It 
is obvious, however, that if we would pursue these in- 
quires with any hopes of success, we must first trace 
human knowledge from its source, ascertain the na- 
ture of truth, and show what kind of evidence on each 
topic to be treated ought to enforce conviction. In 
this view of the science, metaphysics appears to be 
divided into three parts; the first treating 6f Auman 
understending ; the second, of body with ats adjuncts ; 
and the third, of mind with tts powers. 

Previous to the entering npon such inquiries, some 
philosophers of great merit have thouglit it expedient to 
explain the terms which they might have occasion to 
use. Their conduct is judicieus and worthy of imita- 
tion; for the objects of metaphysics being, for the most 
part, such as fall not under the cognizance of the senses, 
are liable to be differently apprehended by different 
men, if the meanings of the words by which they are 
expressed be not ascertained with the utmost precision. 
We intend, however, to usc very few words but in the 
common acceptation; and we therefore hope, that as 
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terms of science are explained under different words in psygons of 
the Dictionary, to which references are made, we have theScience. 
little or no occasion for swelling the article by previows “Vv 
definitions. ‘Phere are indeed two words which have 

given rise to much useless disputation, which yet cannct 

be banished from speculative philosophy, and which it 

will therefore be proper here to define. The words to 

which we allude are zdca and notion, These are ver 

generally considered as synonymous 3 but we think that 

much logomachy might have been avoided by assigning 

to cach a determinate signification. We know not any 
philosopher who made much use of the word 7éca before 

Plato; but with his mysterious doctrine concerning ideas 

we have here nothing to do: our present business is to 

ascertain the precise meaning of the word, which is 
evidently derived from «dw to sce, as the word motion is 

from “ nosco, novi, 20m,” and that from ywaoxw to know 

or understand. In the original sense of the two words, 
therefore, motion is more comprehensive than zidea, 

because we know many things which cannot be seen. 

We have not a doubt, but that at first the word zdca 

was cmployed to denote only thosc forms of external 

objects which men contemplate in their imaginations, 

and which are originally received through the sense of 

sight. Its signification was afterwards cxtended to the 

relicts of every sensation, of tonch, taste, sound, and 
smell, as wellas of sight; and at last it was confounded 

with zotzox, which denotes the mental apprehension of 
whatever may be known. Im our use of the word dea, 

exccpt when we quote from others, we shall employ it 

only to denote that appearance which absent objects of 

seuse make in the memory or imagination (B); and by 

the word notzon we shall denote our apprehension or 
knowledge of spirits, and all such things as, though 

they be the objects of science, cannot be pereeived by 

the cxternal senses. Having said this, we proceed to - 

our inquiries, beginning with that into human under- - 
standing. 


PART I. OF HUMAN UNDERSTANDING. | 


Preliminary Observations on the OriaINn of our IDEAS 
and NOTIONS. 


2 THAT the mind of man has no innate ideas or 


" .- notions, but comes into the world ignorant of every 
tit » the thing, is a truth which since the days of Locke has 
iy = been very little disputed. In the first book of Ins 


mp 


(8) In thus restricting the meaning of the 


Lexicographer.—“* He was particularly indignant against the almost unive 


Essay on the Human Understanding, that acute philoso- 
pher has demonstrated, that the rudiments or first prin: 
ciples of all our knowledge are communicated to us by 
sensation; and he has compared the mind, previous to 
the operation of extcrual objects upon the senses, to a 
tabula rasa or sheet of white paper. To repeat his ar- 
guments would swell the article to no purpose. There 


is not aman capable of attending to his own ideas, 
who 
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word zdea, we have the honour to agree with the great English 


rsal use of the word zdea m the 


sense of notion or opinion, when it is clear that.zdea can only signify something of which an image may be 


formed in the mind. 


surely have an zea or mage of an argument or proposition. é Ce ee | 
and the first speakers in Parliament entirely coinciding im the 


ideas upon the question under consideration ; 


adea, which has been so ably stated by an honourable member ; 
fraught with the most dangerous consequences to a great and frce country. 


Boswell’s Life of Johnson. 


We may have an zdea or tmage of a mountain, a tree, or a building: but we cannot 


Yet we hear the sages of the law delivering their 


or representing au 7dea as unconstitutional, and 
This Johnson called modern cant.’’ 
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Origin of who can entertain a doubt in what manner he reeeived 
Ideas and them. Without the sense of sight, we could never 
Notions. have known colours; nor sound, without hearing 3 nor 

hardness, softness, smoothness, pain, or bodily pleasure, 
without touel; uor odours, without smell, &c. 
Self-evident as these faets are, objeetions have been 
started to the inferenees drawn from them; and Locke 
has been aeeused of advancing prineiples subversive of 
all distinetion between truth and falsehood, and favour- 
able of eourse to universal scepticism.“ The first 
book of his Essay, whieh, with submission, (says Dr 

* Essay on Beattie*) I think the worst, tends to establish this 

the Nature dangerous doctrine, that the human mind, previous to 

pete education and habit, is as susceptible of one impression 

“Truth, © as of another: a doetrine which, if true, would go 

near to prove, that truth and virtne are no better than 
human ecoutrivanees 3 or at least that they have nothing 
permanent in their nature, but may be as changeable 
as the inclinations and eapaeities of men; and that 
there is no sueh thing as common sense in the world. 
‘Surely this is not the doetrine whieh Mr Loeke meant 
to establish.”? We are so thoroughly satisfed that at 
js not, that we cannot help wondering how such in- 
ferences conld, by a man of learning, genius, and ean- 
dour, be drawn from any thing whieh is to be found 
in the Essay on the Human Understanding. 

But the Doetor thinks Mr Loeke’s “ simile of the 
‘mind to white paper one of the most unlueky allusions 
that could have been ehosen; beeause the human soul, 
when it begins to think, is not extended, nor of a 

“ J. Usher, white eolour, nor ineapable of energy, nor wholly 

author of wnfurnished with ideas, nor as susceptible of one im- 

es ' a pression or eharaeter as of any other :’’ and it has been 

sitive ohserved by another objectort, that “ ona sheet of 

Pieces ‘White paper you may write that sugar is bitter ; worm- 

printed for wood sweet; fire and frost in every degree pleasing 

Le don. 20d sufferable : that eompassion and gratitude are base ; 

1774. ‘ treachery, falsehood, and envy, noble ; and that con- 

13 tempt is indifferent to us.” 
Objections —_ All this is true; but we apprehend it is not to the 
answered. purpose. Mr Loeke has no where expressed himself 
in such a manner as to lead us to suppose that he be- 
jieved the soul to be extended or coloured; or, when it 
begins to think, incapable of energy, and wholly un- 
furnished with ideas: but he certainly did believe, that 
it begins not to think the first instant of its existence, 
and that it aeguires all the ideas of whieh it is ever 
possessed. We may undoubtedly write upon a picee 
of white paper that sugar is bitter, and that wormwood 
1s sweet ; but how the capacity of paper to receive 
the symbols of false propositions should make Mr 
Locke’s comparison improper or dangerous, we can- 
not comprehend. My Usher indeed says, that it is im- 
proper on this account, “ that no human art or in- 
dustry 1s able to make those impressions upon the 
mind: in respeet of them, the mind diseovers not a 
passive eapacity, but resists them with the foree of 
fate.”? Does it indeed? does the mind reject the idea 
of sugar or of bitterness, of contempt or of indiffer- 
ence? May not any man have the dea of sugar and at 
the same time the zdea of bitterness, and eompare the 
one with the other in his mind, as well as the word 
sugar may be written beside the word dztter, and eon- 
nected with it on the same pieee of paper? In all this 
we perceive nothing that is impossible or even diffieult. 
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The mind cannot indeed be made to feel that sugar 
has the same taste with wormwood; but who ever 
thought that it could? Not Myr Locke, we shall be 
bold to say; nor does his simile give the smallest coun- 
tenance to sueh an absurdity. ‘The author of the 
“ssay on the Human Understanding understood his 
subject too well to magine that either truth or false- 
hood could be communieated to paper, or that paper 
is eapable of comparing ideas. Paper is capable of 
reeelving nothing but lines or figures ; and it passive- 
ly receives whatever lines or figures we may ehoose to 
iuseribe on it: yet if a pen be carried over it.in a eir- 
eular direetion, the figure impressed will not be a 
square ; just as, to the mind of one eating sugar, the 
taste communicated is not that of wormwood. 

On a piece of paper a eircle may be deseribed, and 
elose beside it a square: in like manner an agreeable 
sensation may be eommunieated to the mind, and im- 
mediately afterwards a sensation that is disagreeable. 
These two sensations, or the ideas which they leave 
behind them, may be eompared together; and it is 
certainly true that no art or industry ean make them 
appear similar in the mind: but is it not equally true, 
that no art or industry can make the circle and the 
square similar on the paper? The paper is susceptible 
of any sort of plain figures, and the mind is equally 
suseeptible of any sort of ideas or sensations; but fi- 
gures dissimilar cannot be made to coineide, neither 
ean diseordant ideas be made to agree. Again, one 
may write upon paper, that ‘a circle 7s a square,” 
and likewise that ‘a eirele zs mot a square ;’? and 
both these propositions may be eommunieated to the 
mind by the organs of sight or of hearing. The paper 
receives the words expressive of the false as well as 
those expressive of the truc proposition ; and the mind 
receives the zdeas and relations signified by the one elus- 
ter of words as well as those signified by the other: 
but m the mind the ¢dea of a square is different from 
that of a cirele, and on the paper the figure of a square 
is different from the figure of a eirele. ‘The great difler- 
ence between the mind and the paper is, that the for- 
mer 1s conscious of its ideas, and perceives their agree- 
ment or disagreement ; whereas the paper is 7ot con- 
scious of. the figures drawn upon it, nor perceives any 
thing about them. But still those figures are what they 
are; they either agree or disagree on the paper, as 
well as the ideas either agree or disagree in the mind. 
It is not in the power of the mind to alter the ¢dcas of 
the square and the circle, nor in the power of the 
paper to alter the forms of these figures. 

It appears then, that the principles of Mr Locke, and 
the comparison by whieh he illnstrates them, have no 
more tendeney to subvert the difference between truth 
and falsehood, right and wrong, than the passiveness of 
paper has to subvert the difference between a straight 
line and a erooked, a cirele and a square: and with a 
view to establish the doctrine of innate ideas and in- 
stinctive principles of knowledge, we might with as 
mueh propriety ask, Whether it be possible to ima- 
gine that any mode of manufacture eould make paper 
of such a nature, as that a pen drawn over it in a cir- 


cular direetion would leave the figure of a square? as ° 


that, “* Whether it be possible to imagine, that any 

course of edueation eould ever bring a rational ercature 
to believe that two and two are equal to three.”’ if 
rye 
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§ Lp. I. 
dinof The mind being thus, as we may say, originally 
j:and white paper, void of all characters, without ideas or 
} ous. notions of any kind, the first question which we have 
to consider is, Whenee and in what manner it derives 
Ii de- the materials of all its knowledge ? To this question the 
yv from only answer which ean be given is, That it derives them 
seq ion from observation and experienee ; from observation, 
an/ eflee- either employed upon external objeets of sense, or turn- 
ed inwardly upon its own operations. 
versant about particular external objeets, convey into 
the mind several distinet perceptions ; such as those of 
colour, fivure, heat, cold, bitterness, sweetness, and all 
those things which are usually ealled sensible qualities. 
) The notions, ideas, or whatever else they may be ealled 
whieh are acquired in this manner, may be ealled sez- 
sible knowledge ; and the souree of that knowledge is 
termed sensation. 
The other fountain from which experience furnishes 
the understanding with knowledge, is that attention 
which we are eapable of giving to the operations of 
our own minds when employed about those ideas 
whieh were originally suggested by objeets of sense. 
| These operations, when the soul eomes to refleet on 
them, furnish us with a set of notions entirely different 
. 
. 


: 


from the ideas of sense ; sueli as the notions of percep- 
tion, thinking, doubting, beheving, reasoning, knowing, 
willing, and all the different energies and passions of our 
own minds. Of these operations we are always con- 
seious when we are awake: but it requires, as shiall be 
shown afterwards, no ineonsiderable effort to set them, 
az it were, at a distanee, to refleet on them and eon- 
sider what they are; but when we have made this 
effort, we aequire notions as distinct, and perhaps more 
important, than those ideas whieh we receive through 
the medium of the senses. | 

Sensation and refleetion then furnish mankind with 
the first materials of all their knowledge. The mind 
seems not to have ideas or notions of any kind whieh 
it did not reeeive by one or other of these ways. By 
means of the senses it perceives external objects; and 
by that power which it has of turning its attention upon 
itself, it discovers the nature and manner of its own 
operations. 

Although the knowledge whieh we aequire from re- 
flection be of equal importance, and perhaps of greater 
certainty than that which we reeeive through the me- 
dium of the senses, it comes into the mind at a mueh 
later period ; both beeause it is impossible that the fa- 
eulties of the mind should operate without materials, 
and because it is much more difficult to attend to these 
Operations even while they are going on, than to the 
objects of sense whieh solicit our attention. It is for 
this reason pretty late before ehildren have any no- 
tions whatever of the operations of their own minds ; 
and of the greater part of these operations the bulk of 
mankind have no clear or aceurate notions during their 
whole lives. On the other hand, every human being 
iS so surrounded with bodies, whieh perpetually and 
variously affeet his senses, that a variety of sensible ideas 
foree an entrance even into the minds of ehildren. In 
order therefore to trace the procedure of the under- 
standing, and to aseertain the extent and limits of hu- 
man knowledge, it should seem that we must begin with 
considering the external senses, that we may discover 
the manner in which we receive knowledge by means of 
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them, the objects of that knowledge, and its certainty. Of 
It is to be observed, however, that though we consider Sensation. 
the mind as possessed of many powers or faculties, and ““V— 
inquire first into the nature of that faeulty which we 
eonecive to be first exerted, this is dene merely for the 
sake of proceeding in our subject with method and per- 
spieuity. The mind is one simple and undivided be- 
ing ; and in every mental energy it is the whole mind, 
and not any part or portion of it, that is energetic. 
On this aceount, it is impossible to explain even the na- 
ture of sensation and perception to him who knows not 
what is meant by we? or understanding ; but to every 
one who is acquainted with the common import of 
these words, and who has read the short system of 
Locic inserted in this Work, we hope that our theory 
of pereeption will be intelligible and convincing. 


Cuap. I. Of SENsATION and PERCEPTION. 


Sect. I. Of Sensation. 
T 


Tue Supreme Being, who made us and. plaeed us Séneaiiore 

in this world, has given us such powers of mind as y five or- 
he saw to be suited to our state and rank in his ereation, 8°"* 
He has given us the power of pereeiving many objects 
around us; but that power is limited in various ways ; 
and particularly in this, that without the organs of the 
several senses we perecive no external objeet. The 
senses, as every one knows, are five in number, and each. 
communicates its proper sensation. It is by the eyes 
alone that we see, by the ears that we hear, by the nose 
that we smell, and by the tongue and palate that we 
taste; the sense of feeling or touch is spread over the 
whole body, for we feel equally by our hands and by 
our feet, &e. ‘To the powers of pereeption by the senses 
it is neeessary not only that we have all the organs ent- 
merated, but that we have them also in a sound and na- 
tural state. There are many disorders of the eye which. 
cause total blindness, as well as others whieh impair 
without destroying the power of vision. The same 
thing is true of the organs of all. the other senses. 

All this is so well known from experienee, that it 
needs no proof; but it may be worth while to observe, 
that it is known from experienee only*. For any thing * Reid's 
that we know to the contrary, our Creator might have Essays on 
endowed us with the power of pereeption by a thousand — 
organs of sense, all different from those which we pos- poyers of 
sess; and it is eertain that he himself pereeives every Man. 
thing more perfeetly than we do without bodily organs. 
For it is to be observed, that the organs of sense are These or- 
different from the being which is sentient.—It is not gans them- 
the eye whieh sees, nor the ear which hears ; these are selves not 
only the organs by whieh we see and hear. A man Sem TCHE 
cannot sce the satellites of Jupiter but by means of 
a telescope, nor hear a low voice but by means of an 
ear trumpet. Does he from this eonelude that it 1s 
the teleseope which sees those satellites, or the trumpet 
which hears that voiee? Such a conelusion would be 
evidently absurd. It is no less absurd to conclude 
that it is the eye which sees, or the ear whieh hears. 

The telescope and the trumpet are artificial organs of 
sight and of hearing, of whieh the eye and the ear are 
natural organs; but the natural organs see and hear as 1 
little as the artifieial. Instru- 


That this is the case with respect to the eye and the ments cf 
ear selsations: 
hai 


Pa 
p50 
Of ear, 1s so obvious, that, as far as we know, it has never 
Sensation. heen denicd. But with respect to the senses of touch, 
= Fle, “taste, and smell, the truth at first view appears not so 
ae i } 
wements ident. A celebrated writer has observed*, that “ af- 


of Criti- ; : 
pi -ter the utmost efforts, we find it beyond our powcr to 


conceive the flavour of a rose to exist in the mind: we- 


_are necessarily led to conceive that pleasure as existing 
in the nostrils, along with the impression made by the 
rosc upon that organ (c) 3 and the same will be tlic re- 
-sult- of experiments with respect to every fecling of 
taste, touch, and smell. ‘Touch (he says), affords the 
most satisfactory evidence, :and plilosophy detects the 
‘delusion.”? To detect this delusion requircs, indeed, 
uo great depth in philesophy ; for it 1s so far from be- 
ing true that we arc reeessarily led otherwise than by 
association, of which the laws shall be explained af- 
terwards, to conceive the pleasure or pain of touch as 
existing at that part of our body upon which the im- 
pression is made, that as every man must have observed, 
children previous to experience cannot distinguish tlic 


precise place of their bodies which is affected by the - 


‘touch of any external object. Nay, we believe it will 
be found upon trial, that if a full grown man, with 
all the experience of age to guide him, be pricked 
with a pin on any part of his body which he has sel- 
dom handled, and never seen, he will not readily nor 
at first put his finger upon the wound, nor even come 
very near to the wound. This, however, he would 
certainly and infallibly do were the sense of touch ne- 
cessarily conceived. as existing at the organ. To these 
observations objections may perhaps be made, which 
we cannot stay to obviate; but the following, we think, 
will admit of none. We appeal to every man who has 
experienced that particular sensation of touch which 
Scaliger dignified with the name of a sixth sense, whe- 
ther, whilst those sensations were new to him, he was 
‘necessarily led to conceive them as existing at any par- 
ticular organ. If he was not, it follows undeniably 
that the organs of sensation are different from the be- 
ing wluch is sentient; that it is not the cye which sees, 
the ear which hears, the nostrils which smell, the tongue 
which tastes, nor any part of the body which feels; and 
that it is by experience that. we learn to associate our 
several sensations with those organs upon-which the im- 
‘pressions are made. 

It is, however, certain that we receive no sensation 
from external objects, unless when some impression is 
niade upon the organ of sense, either ty the immedi- 
ate application of the object itself, or by some medium 

t Rewd’s E: (hich passes between the object and the organ}. In 
- ™” pe? two of our senses, viz. ¢ouch and taste, therc must be 
Powers of 20 immediate application of the object to the organ. 
Man, and In the other three the sensation is occasioned by the 


Hartley's’ impression. of some medium passing from the object to 
Observa- = 
tions on 
Man. 


why, or ffom what cause. 


1 Ps s s e 
;. lave any existence but when it is smelled,” 
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(c) Another eminent wniter thinks on this subject very differ 
66 8 ey F 2ay pra] x ry . ° e . s 
a (says Dr Reid) a person W ho never liad this sense (viz. smell) before, to receive it all at once, and ta 
' a a rose, can he perceive any sumilitude or agreement between the smell and the rose? or indeed between 
it and any other object whatcver ?. Certainly he cannot. 
F the gi; ; He Conor that he is not the cause of it himself ; but he cannot from the nature 
a 1e thing determine whether it -be caused by body or spirit; by sumething near, or by something at a distance. 
e cannot give it a place any more than he can give a place to melancholy or joy ; nor can he conceive it to 
Ingury into the Human Mind, ch. 2, sect. 2. 


Part 
the organ. The effluvia of bodies drawn into the nostrils of 
with the lireath are the medium of smell; the undulations g¢ ul 
of the air are the medium of hearing ; and the rays of —-) 
light passing from visible objects to the cye-are the me- : 
dium of sight. These are facts known from experience 

to hold universally both in men and in brutes. It if. 13 
likewise a law of our nature perfectly known to ail The bry, 


. . and ne 
who know any thing of anatomy, that in order to ae-y..0) 


tual sensation the impressions.made upon the external cid 
organs must be communicated to the nerves, and fromtion. 
them to the brain. First, The object, cither immedi- 
ately, or by some medium, makes an impression upon 
the organ; the organ serves only as a medium, by which 
the impression is communicated to the nerves; and the 
nerves serve aS a medium to carry it on to the brain. 
Tere the corporeal part ends 5 at least we can trace it 

no farther. "The rest is all intellectual. 

The proof of these impressions upon the nerves and 
brain in sensation is this, that from many observations 
and experiments it is found, that when the organ of 
any sense is perfectly sound, and has the impression 
made upon it by. the object ever so strongly, yet if the 
nerve which serves that organ be cut or tied hard, 
there is no sensation 3 and it is svell known that disor- 
ders in the brain deprive us of sensation, while both the | 
organ and its nerve are sound. it 

There is suflicient reason, therefore, to. conclude, proce, 
that in sensation the object produces some change imnaturej! 
the organ; that from the organ the change proceedssensatio 
to the nerve, and from the nerve to the brain. Hence — 
it is that we have positive sensations, from negative ob- 
jects, or mere nonentitics, such as darkness, blackness, 
and vacuity. For, sensation resulting from changes im 
the brain, whatever produces any change must of course 
occasion a new sensation: but it is obvious, that the 
mere absence of any impression, by the removal of the 
object which produced it, must. as neeessarily cause a 
change in tlic organ, nerves, and brain, as the presenee 
of a new-impression from-a new object. To these 
changes, or that which zmedzately produces them, we 
give the name of zmpressions ; because we know not 
how, in a general manner, to cxpress more properly any 
change produced by an external cause without specify- 
ing the nature of that cause. Whether it be pressure, 
or attraction, or repulsion, or vibration, or something 
unknown, for which we have no name, still it may be 
called an impression. 

Sir Isaac Newton was perhaps the first who snppos- 
ed that the rays of light falling upon the bottoin of 
the eye excite vibrations in the tunica retina; and that 
those vibrations being propagated along the solid fibres 
of the optic nerves into the brain, cause the actual 
sensation of seeing. ‘This hypothesis was adopted by 
Dr Hartley, applied to the other senses, and shown to 

, be 
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ently, and in our opinion much more justly.— 


He finds h'meelf affected in a new way, he knows not 
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| 
Cup. I. 
; ¢ beat least as probable as any which has yet been in- 
ption. vented to actount for the perception of external objects 
by means of the organs of sense. Be this as it may, 
expericnce informs us, that whatever be thc nature of 
those impressions and changes which are made by cx- 
ternal objects npon the senses, nerves, and brain, we 
, have without them no actual sensation, and of course 
jpi sation perceive nothing ab eatra. Hence it has been suppos- 
qhéind ed, that the mind is wholly passive in sensation, and 
§ i/4y that sensation is zecessarily produced by those imprcs- 
a» gions. But this we believe to be a mistake. Every 
. man who has been attentive to his own thonghts and 
actions, must know instances of impressions having 
been certainly made upon his organs of sense without 
producing any sensation, or suggesting to his mind the 
perception of the particular objects by which the im- 
pressions were caused. He whosc mind is intenscly 
| employed in any particnlar pursuit, may have his eyes 
open upon an object which he does not see ; or he may 
not hear the sonnd of a clock striking within two yards 
. of him: Nay, we will venture to affirm, that there is 
hardly one reader of this article to whom such absences 
. of sensation have not often occurred. Now, as there 
__- is: no reason to suppose, that in the onc case the un- 
__ dulations of the air, caused by the striking of the clock, 
did not reach his ears, or that in the other the rays of 
| light, reflected from the object, did not fall upon his 
eyes, which were open to receive them; the only 
reason which can be assigned for his not having, in these 
__ instances, had audible and visible scnsations, is, that 
| 


Oe 


his mind was so cngaged in something clse as not to pay 
to the vibrations in his brain that attention, if we may 
So say, without which impressions @ extra can produce 
no sensation. ‘There are, indeed, some impressions on 
the organs of sense so violent and so sudden, as to force 
themsclves npon the mind however employed. Such 
are those madc on the ear by thunder, and on the cye 
by strong light. In these cases, sensation is involun- 
tary and unavoidable ; whence we conclude, not that 
in such instances the mind is passive or destitute of en- 
ergy, but that by the violent agitation given to the 
brain, it is roused from its reverie, and compelled to 
give attention. It appears, therefore, that in sensa- 
tion the mind exerts some kind of cnergy ; for m no- 
thing but in the sentient being itself can we seck for 
the causc why, when all external circumstances arc the 
same, organical impressions somctimes produce sensa- 
tions and sometimes not; and that cause can only be 
the energy of the mind; what kind of cnergy we pre- 
tend not to say. 


Sect. I. Of Perception by the Senses. 


|| Dif 4 . How the correspondence is carried on between the 
|) ec tf thinking principle within us and the material world 
i). cep- without us, has always, as Dr Reid observes, been 
, % found a very difficult. problem to those philosophers 
who consider themselves as obliged to account for 
every phenomenon in nature. It is, indeed, a pro- 
blem of which we expect not to see a complete solu- 
tion. A few steps beyond the vulgar we may certainly 
go; but the nature of that connexion by which the 
mind and body arc united, will probably remain for 
ever unknown. Onc question, however, which has 
employed much of the attention of philosophers, both 
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ancient and modern, appears to be not wholly uuan- of 
swerable. It is, Whether by means of our senses we Perception. 
perceive external objects mediatcly or immediately ; or 

in other words, Whether scnsation and perception be 

one and the same thing, or two things succeeding 

each other? On this subject, till of late, there appears 

to have been in the main a great uniformity in the sen- 

timents of philosophers, notwithstanding their varia- 

tions respecting particular points. Of some of the most 

cminent of thern, we shall give the opinions as we find 

them collected by one * who is well acquainted with * Dr Reid 
their writings, who is thoroughly qualified to estimate! bis Es- 
their respective merits, and who cannct be suspected oe ot 
partiality to that theory which we feel ourselves com- Powers of 
pelled to adopt. Man. 

*¢ Plato illustrates our manner of perceiving exter-, 2? 
nal objects thus: He supposes a cark subterraneous ag 
cave, in which men lie bound in such a manner as that pinto. 
they can direct their eyes only to one part of the cave. 
Far behind there is a light, of which somerays come 
over a wall to that part of the cave which is before the 
eyes of our prisoners. A number of men variously em- 
ployed pass hetween them and the light, whose shadows 
are seen by the prisoners, but not their persons them- 
selves. In this manner did that philosopher conceive 
that by our senses we perecive not things themselves, 
but only the shadows of things; and he seems to have 
borrowed his notions on this subject from the disciples 
of Pythagoras. y, 

“If we make due allowance for Plato’s allegorical of Ariste- 
genius, his sentiments with respect to sensation and tle; 
pereeption correspond very well with those of the Pe- 
ripatetics. Aristotle, the founder of that school, seems 
to have thought, that the soul consists of two or three 
parts, or rather that we have three souls—the vegetable, 
the animal, and the rational. ‘The animal soul is held 
to be a certain form of the body, which is inseparable 
from it, and perishes at death. 'To this soul the senses 
belong; and he defines a sense to be that which is ca- 
pable of receiving the scnsible forms, or species of ob- 
jects, without any of the matter of them; as wax re- 
ceives the form of the seal without any of its matter. 

Of this doctrine it seems to be a necessary consequence, 
that bodics arc constantly sending forth, in all directions, 
as many different kinds of forms without matter as they 
have different sensible qualities. ‘This was according- 
ly maintained by the followers of Aristotle, though not, 
as far as we know, taught by Iimsclf. They disput- 
ed concerning the nature of these forms or species, 
whether they were real beings or nonentitics: but of 
inatter and form we shall have 6ccasion to speak after- 
wards. 24 

“ After Aristotle liad kept posscssicn of the schools of ne; 
for more than a thousand years, his authority, which Cartes ; 
had often supplied the place of argument, was call- 
ed in question by Lord Bacon and others. Des Car- 
tes, however, was the first philosopher who, convin- 
ced of the defects of the prevailing system, attempted 
to form another entirely new: but on the nature of 
perception by means of the senses he differs little or 
nothing from those who had preceded him in that de- 
partment of science. He denies, indeed, and iefutes 
by solid reasoning, the doctrine which maintains that 
mages, Species, OV, forms of external objects, come from 
the objects themselves, and enter ito the mind by the 
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avenues of the senses. But he takes it for granted, as 


Perception. all the old philosophers had done, that what we im- 


25 
Of Male- 
branche. 


26 
Of Locke. 


mediately perceive must be either in the mind itself, 
or in the brain, in which the mind is immediately pre- 
scnt. ‘Ihe impressions made upon our organs, nerves, 
‘and brain, can be nothing, according to his philoso- 
phy, but various modifications of extension, figure, 
and motion. ‘There can be nothing in the brain lke 
sound or colour, taste or smell, heat or cold. ‘There are 
sensations in the mind, which by the laws of the 
union of the soul and body, are raised on occasion 
of certain traces in the brain; and although he some- 
times gives the name of idcas to these traces, he does 
not think it neccessary that they should be perfectly like 
the things which they represent, any more than that 
words and signs should resemble the things which they 
signify. ; 

‘¢ According to this system it would appear, that we 
perceive not external objects direetly by mcans of our 
senses ; but that these objects, operating either mcdiate- 
y or immediatcly upon the organs of sense, and they 
again upon our nerves, and brain, excite in the mind 
certain sensations ; whence we zzfer the existence of ex- 
ternal objects from our sensations of which thcy are the 
cause. Perception of extcrnal objccts, therefore, ac- 
cording to Des Cartes, is not one simple original act of 
the mind, but may be resolved into a process of reason- 
ing from effects to causes.” 

The doctrines of Malebranclie, Locke, and Hartley, 
respecting perception, differ not essentially from that 
of Des Cartes. 
external objects are not themselves the causes of per- 
ceptions ; but that the Deity, being always present to 
our minds more intimately than any other being, does, 
upon occasion of the: impressions made upon our or- 
gans of sense, discover to.us, as far as he thinks pro- 
per, and according to fixed laws, his own ideas of. the 


‘object: and thus, according to him, we see all things 


in- God, or in the divine ideas. He agrees, however, 
with Des Cartes and the ancient philosophers, in. con- 
sidering it as 2 truth which it is impossible to refute, 
uiat we perceive not the objects without us, the 
st, moon, and stars, &c. because it is not likely that 
the soul sallies out of the body, and takes a walk, as it 
were, through the heavens to contemplate these ob- 
jects. She sces them. not therefore by. themselves ; 
and the immediate object of the mind, when it sces 
the sun, is not the sun itsclf, but something which is 
intimately united to the mind, and is that which he 
ealls an zdea. ) | 
Luocke, speaking of the reality of our knowledge, 
says: ** It is evident the mind knows not things imme- 
diately, but only by the intervention of the zdeas it lias 
of them. Our knowledge, therefore, according to 
him, is real only so far as there is a conformity be- 
tween our ideas and the things which they represent.” 
‘he manner of our percciving cxternal objects he il- 
lustrates by the following similitude : ‘* Methinks the 
understanding is not much unlike a closet wholly shut 
from light, with only some little opening left, to Ict 


in external visible resemblances or ideas of things with- 


out. Would the pictures coming into such a dark 
ropm but stay there, and lie so orderly as to be 
Aetind upon occasion, it would very much resemble the 


understanding of a man in reference to all objects of 


Malebranche, indeed, supposes, that — 


matcrial part of the process of perception. 
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sight, and the ideas of them’ He has elsewhere + — gp, 
defined an zdea thus : “ Whatsoever the mind perceives Percepi,, 
in itself, or is the immediate object of perception, ——7-) 
thought, or understanding, that I call an zdea ; and esas 


} 
e e e th 
the power to produce any idca in our mind, I call he 


quality of the subjcet wherein the power is.” He like- book i ] 
wise thinks it ‘‘ easy to draw this observation, that chap 1 
the ideas of what he calls primary qualities of bodies, aa j 
viz. extension, solidity, figure, mobility, &c. are resem-- aa 
blances of these qualities as they really exist in the | 
bodies themselves. i 
This unguarded expression, which affirms that ideas 
in the mind are the resemblances of external things, has 
brought upon Mr Locke much undeserved ridicule. 
That on this and other occasions he uses the werd zdea 
with too great latitude, and that he often confounds 
ideas with sensations, and cven with the causcs.of sen- 
sation, must be admitted by his warmest admirers : but 
we believe, that by an attentive readcr, who peruges 
his whole work, and compares such passages as are ob- 
scure with those which are clearer, his meaning may 
always be discovered, and with respect to sensation and 
perception will generally be found just. ‘That by call- 
ing the idcas of primary qualities resemblances of the 
qualities themselves, hc meant nothing morc than that 
bodies in all possible states impress the senses, nerves, 
and brain, in such a manner as to produce in the mind 
certain sensations, between which and those impressions 
there is an inseparable, though unknown, connection, is 
evident from the account which he gives of the manner 
of perception. ‘* Our senses (says he), conversant about ' 
particular sensible objects, do convey into the mind 
| 


several distinct perceptions of things according to those 
various ways in which these objects affect them: and 
thus we come by those ideas we have of yellow, white, . 
heat, cold, soft, hard, bitter, sweet, and all those which ‘ 
we call sensible qualities ; which when I say the senses ' 
convey into the mind, I mean, thcy from external ob- 

jects convey into the mind what produces those percep- 
tions.” And as bodies can act only by impulse, he | 
adds, that ** those perceptions can be produced only by 

an impression madc upon the senses, and some motion 
thence continued by our nerves to the brain or seat of 
perception.” 

Dr Hartley was the pupil of Locke and Newton; 0f 
and has, in a more satisfactory manner than all who had 
preceded or have since followed him, cxplaincd the 
His prin- 
ciples we shall have occasion, during the course of the 
article, to develope pretty fully. For our present pur- 
pose it is sufficient to say, that all his observations and 
arguments cvidently suppose, that nothing distant from 
the mind can be perceived in the immediate act of 
sensation ; but that the apparently immediate perception 
of external objects is an instaycc of early and deep- | 
rooted association. 28 F 

In this sentiment Mr Hume agrees with his prede- Of Hun 
cessors 5 but he obscures his philosoplry, and misleads l 
his reader, by confounding sensations with the impres- 
sions from which they proceed. ‘‘ Every one (says | 
het) will allow, that there is a considerable difference + Inqui 
between the perceptions of the mind, when a man concern | 
feels the pain of excessive licat, or the pleasure of mo- il 
derate warmth, and when he afterwards recals to his mg ing, se0' 
mory this sensation, or anticipates it by his imagina-. 

tion. 
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ye tion.” The less forcible and lively of these percep- 
ption. tions he with great propriety calls zdeas ; but it is ei- 
- -— ther through wilful perverseness, or confusion of intel- 
lect, that he chooses to call the others ¢mpressions. 
Sensation and perception are caused by zmpressions ; but 
they are no more impressions themsclves, than the pain 
occasioned by the stroke of a bludgeon is the stroke it- 
self, or the bludgeou with which it was struek. But 

9 more of this afterwards. 
wen Thus far, then, that we perceive not external objects 
of loso- directly, but infer their existence from certain sensations 
py, am’ excited in our minds by the operation of these objects 
on upon our senses, nerves, and brain, secms to have been 
+; Mo- the opinion of every philosopher from Pythagoras + to 
sh,'sedt-My Hume. For an opinion so universal, and at the 
4 Ans same time so contrary to the persuasion of the multitude, 
‘tual Some cogent reason must have been assigned. That 
mm, reason has been given by many plulosophers, but by none 
>the with greater perspicuity than Dr Porterfield, in his 
4 en Essay concerning the Motion of the Iyes. ‘ How 
ot of an-POdy acts npan the mind, or mind upon body (says he), 
tid y are I know not 5 but this I am very certain of, that nothing 
m faith- gan act, or be acted upon, where it is not : and therefore 
l «* our mind can never perceive any thing but its own pro- 
+, -other Pet modifications, and the various states of the sensorium 
yw with to which it is present. So that it is not the external 
w.twe sun and moon, which are in the heavens, that our mind 
1 ed perceives, but only their image or representation im- 

"pressed on the sensorium. How the soul of a seeing man 
sees those images, or how it reccives those ideas from 
such agitations in the sensorium, I knew not ; but 
Jam sure it can never perceive the external bodies 
themselves to which it is not present.” 

This reasoning appears to have force ; and, perhaps, 
the unanimous agreement of thinking men in all ages 
has still greater force ; yet the doctrine which prevailed 
so long, and which ‘to Locke appeared so evident as to 
need no proof, has been since called in question by some 
éminent philosophers in our own cottatry ; who, though 
they allow that we cannot perceive external objects but 
by means of the senses, yet affirm that they are the 
objects themselves which we perceive dircetly ; and that 
m perception there is no-association which can be resolv- 
éd into a process of reasoning from sensations the efleets, 
to external objects the causes. Dr Reid, who was per- 
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haps the first, and is unquestionably the ablest of this of 

class of philosophers, had expressed hiniself an the subject Perception. 

as follows : ——, 
‘¢ If we attend to the acr of our mind, whieli we 

call the perception of an external objeet of sense, we 

shall find in it these three things: First, Some concep- 

tion or notion of the object perceived. Secondly, A 

strong and irresistible convietion and belief of its pre- 

sent existence. And, Yhirdly, That this conviction 

and belief are immediate, and not the effeet of reason- 

ing ¢.”” To the first and seeond of these propositions, { Essays on 

we are persuaded that Des Cartes and Loeke would &¢ Intel- 

readily have assented; nor do we imagine that they ee of 

would have denied the third, had the author allowed yran, Ks. 

that this strong and irresistible convietion is the con-sayii.ch. 5, 

sequence of an early and deep-rooted association resol- 

vable into a process of reasonitg. ‘This, however, 

the learned professor does not allow; for he repeated- 

ly afhrms, that it is instinctive aud original, and that 

‘the constitution of our power of pereeption deter- 

mines us to hold the existenee of what we distinetly 

perceive as a first prineiple, from which other truths 

may be deduced, but it is deduced from none.” With 

this view of the matter, he could with no propriety at- 


‘tempt to support his own opinion by argument; but to 


the reasonings of Dr Porterfield and others in defence 

of the Cartesian theory, he replies in the following 

words: “That nothing can aet immediately where it 

is not, I think must be admitted (D) ; for I agree with 

Sir Isaac Newton, that power without substanee is in- 
coneeivable. It is a consequenee of this, that nothing 

can be acted upon immediately where the agent is not 

present ; let this, therefore, be granted. ‘l’o make the 
reasoning conclusive, it is farther neeessary, that when 

we perceive objeets, either they aet upon us, or we act 

upon them. This does net appear self-evident, nor 

have I ever met with any proof of it 7.” : oo - 

; ais : ve. Intel. 
Of the profundity of Dr Reid’s understanding, we jecgyq 

have the most firm conviction ; nor 1s there any meta- Powers of 
physieian, ancient or modern, from whom we differ Man, Essay 
with greater reluctanee: but we cannot help thinking™ chap. 14- 
this a very rash assertion, as his own works appear 

to us to afford complete proof that, in pereeption, 

the mind both aets and is acted upon. Let us attend, 
however, to the reasons whieh, on this occasion, indu- 


4B 2 ced 


(D) One of the most celebrated of Dr Reid’s followers thinks otherwise. r it St can 
7 s Lord Kames) which undoubtedly requires evidence’; for it 1s not instine- 


upon the mind, is a proposition (say 


tively certain: And, therefore, till the proposition be demonstrated, every 


the conviction of his senses, that he hears and secs things at a distance.” t 
the two philosophers whom lie was combating, 


known, that Loeke and Berkeley, 


question the conviction of their senses. They do not, indeed, admit, that the 
immediately pereeive distant « 
nd comes to the knowledge of external existence. And 


percipient, or that by means of them the mind can 


* 


where denied, that through the medium of them the m 


the reasons which they assign for this twofold opinion are, that in perce 
s not their own; and that it is an intuitive trut 
“ But admitting (says his Lordship) that no being can act 
than the acting upon subjeets at a dist 
» It certainly does, | 
Berkeley would have contended, had any man in their days 
on of their system 5 

‘mmediate object of perception. 


not present. 
more simple or more common, 
in fact with respect both to seeing and hearing. 


eflects of action, which 1 
} 
wise ; but it is the very thing for which Locke and 


rents of Criticism. 


presumed to call it in question. “It is the very foundati 
more evident, than that external existence 1s not the 7 


“That no distant subjeet can act 


man may without scruple rely upor 
But his Lordship ought to have 
have nowhere called in 
external organs are themselves 
ant objeets; but they have no 


ption they experience aetion or the 
th, that nothing can aet where it is 
but where it is, is there any thing 
ance by intermediate means? This holds 
and with respeet to the other senses like- 


and if it be granted, nothing ean be 


See Appendix to Ele- 
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of 
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ced him to think, that in perception there is no action 


Perception. either of the object on the mind or of the mind on 
w= the-ohject. 


@) 
We think 
unsuccess- 
fully ; and 


‘¢ When we say, that one being acts upon another, we 
mean, that some power or force is exerted by the agent. 
which produees, or has a tendency to produce, a ehange 
in the thing acted upon. If this be the meaning of the 
phrase, as I conceive it is, there appears no reason for 
asserting, that in perception, cither the object aets upon 
the mind or the mind upon the object. An object, in 
being perceived, does not act at all. I perceive the 
walls of the room where I sit; but they are perfectly 
inactive, and therefore act not upon the mind. .To be 
perceived, is what logieians call an external denomina- 
tion, which implies neither aetion nor quality in the ob- 
ject perceived.” 

This last sentence we pretend not to understand. 
Substance without qualities is to us inconceivable, and 
certainly is no objeet of perception; for Dr Reid 
himself has told us, and told us truly, that ‘ the ob- 
jeets of pereeption are the various qualitics of bodies.” 
‘That an objeet in being perceived does not aet at all, 
is directly contrary to what the ingenious author has 
taught us, both in his Lageiry and in his Essays, viz. 
that “it is a law of our nature that we pereeive not 
external objeets, nnless certain impressions be made by 
the object upon the organ, and by means of the or- 
gan upon the nerve and brain ;” for if the external 
object in being perceived make impressions, it is cer- 
tainly not true that it aets not at all. It is indeed 
readily aeknowledged, that when one perceives the 
walls of the room where he sits, these walls do not 
act immediately upon the organs of sight ; but it does 
not, therefore, follow, that they are perfectly inac- 
tive; for it is known to all mankind, that from every 


point of the wall whieh is seen, rays of light are re- . 


flected to the eye ; that those rays make upon the re- 
tina tuntea an impression, whieh is conveyed by the 
optic nerve to the brain; and that this impression on 
the brain is one of the immediate causes of vision. 
in what parteeular manner it causes vision, we shall ne- 
ver be able to discover, till we know more of the laws 
which unite mind and body, and by whieh one of 
these is qualified to aet upon the other; but because 
we know not the manner of this operation, to aftirm 
that there is no operation at all seems to be as absurd 
as it would be to affirm, because we peréeive no ncees- 
sary connexion between a stroke and the sensation of 
sound, that the sound of a musical string is not caus- 
ed by the stroke of a plectrum. That God might 
have given us powers of pereeption of a different kind 
from those whieh we possess, there ean be no doubt ; 
but with what we might have been, we have no con- 
cern, As we are, we know perfectly that the eye is 
an instrument of vision, because without it nothing can 
be seen: we know also that the retina and optic nerves 
are equally necessary ; because if they he disordered, 
vision 1s still wanting ; we know likewise, that the brain 
as necessary to all perception : because, when it is disor- 
dered, thinking either entirely ceases, or is proportion- 
ably disturbed. And, lastly, We are not more certain 


of our own existence, than that actwal perception takes 
not place but when the object makes an impression upon: 


some organ of sense; for when no rays of hght fall up- 
on the eye, we see nothing; when no sapid body is ap- 


4 


plied to the tongue and palate, we taste nothing; and 


if we eould be removed from every thing solid, we Pereeptio 
would feel nothing. These are conclusions which can- “7 


not be controverted. They are admitted equally by 
the philosopher and by the plain nnlettered man of eom- 
mon sense ; nor are they rendered one whit less certain 
by our not being able to go a step farther, so as to dis- 
cover in what zza2mer the brain or the affections of it 
can be the immediate instrument of sensation and per- 
ception. For (as Dr Reid, in the spirit of true philo- 


sophy, observes t), in the operation of mind, as well t Inquiry 
as in those of bodies, we must often be satisfied with othe Hi 
man Min 
4th edit. i 


knowing that certain things are connected and invari- 
ably follow one another, without being able to discover 
the ehain that goes between them. It is to such con- 
nexions that we give the name of laws of nature ; and 
when we say that one thing produces another by a law of 
nature, this signifies no more than that one thing which 
we call in popular language the cause, 1s constantly 
and invariably followed by another which we call the 
effect; and that we know not ow they are eonnect- 
ed. 

In the preceding seetion we have observed, that in 
sensation the mind exerts some energy ; and therefore, 
as on every hypothesis perception is a consequence of 
sensation, it follows, that in perception the mind 
cannot be wholly inactive. Dr Reid, in his Essays on 
the Intelleetual Powers of Man, scems to affirm that it 
is. ‘* I see no rcason (says he) to believe, that in per- 
ception ,the mind acts upon the object. To perceive 
an object is one thing, to act upon it is another: Nor 
is the last at all included in the first. ‘T’o say that I 
act upon the wall by looking at it, is an abuse of lan- 
guage, and has no micaning.” ‘This is indeed true; 
it would be a great abuse of language to say, that by 
looking at the wall a man acts upon it: but we do not 
believe that any man ever said or supposed such a 
thing. The philosophers, whose opinion he is com- 
hating, might argue in this manner. We are consci- 
ous that in perception the mind is active; nothing can 
act immediately where it is not; the mind cannot act 
immediately upon external existence: external exist- 
ence therefore is not the immediate object of that 
energy which is exerted in perception. As Dr Red 
affirms that external existence is the immediate object 
of perception, he must deny the first proposition in 
this argument; for zf zt be granted, as we have just 
seen that in his reply to Dr Porterfield he admits the 
second, the laws of reasoning will compel him to ad- 
mit the third. To say, that in perception the mind 
aets not upon external objects, is a truth in which all 
mankind are agreed; and it is the very principle from 
which his antagonists infer, that the conviction of the 
prescnt existence of external objects is not an original 
and instinctive consequence of sensation, but an early 
and deep-rooted assoeiation which may be resolved 
into a process of reasoning. His meaning, therefore, 
must be, that in perception the mind acts not at all: 
but this is directly contrary to his definition of per- 
ception, which he ealls an act of the mind: it is hke- 
wise contrary to his theory of pereeption, as it 1s de- 
tailed in the Inquiry into the Human Mind on the prin- 
ciples of Common Sense. We are there tau ght, with equal 
elegance and perspicuity, ‘that an impression made by 
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an external object upon the organ, nerves, and bram, 
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y¢ 18 followed by a sensation, and that this sensation is 
pj ption followed by the perception of the object.” We are 
Eu -—likewise taught, that ‘“ althovgh the Peripatetics had 
| no good reason to suppose an active and passive intel- 
| Ject, they yet came neaycr the truth, in holding the 
. mind to be, in sensation, partly passive and partly ac- 
| tive, than the moderns in affirming it to be purely pas- 
sive. Sensation, imagination, memory, and judgment, 
have by the vulgar, in all ages, been considered as acts 
| of the mind. The manner in which they are expres- 
sed in all languages shows this: for when the mind 1s 
| | much employed in them, we say, it is very active ; 
| whereas, if they were impressions only, we ought to 
say that the mind is very passive.” All this is unde- 
niable ; but if sensation necessarily precede perception, 
and if in sensation the mind be active, what becomes 
of the assertion, that in perception it acts not at all? 
: Indced we may appeal to the common sense of man- 
kind, whether any thing can be perceived without some 
| mental energy of the percipient. For when the impres- 
| sions made on the external senses are faint, in order to 
be conscious of them an evident exertion is requisite, 
| not of the organ only, but also of the mind, as in per- 
| ceiving very remote objects and sounds; but when the 
impressions are stronger, the pereeption is involuntary 
and unavoidable, as has been already explamed in the 

1 preceding section. 
) ‘fore 


produce them. In this opinion we are still more con- 

firmed by the well-known fact, that particular pressures 
. upon the organ, nerves, and brain, excite not only 

sensations, but even perceptions of objects apparently 

external, when no sueh objects are within the reach of 
i tley’s our senses. Thus §, if a man in the dark press either 
vl- corner of his eye with his finger, he will sce a circle 
of colours like those in the feather of a peacoek’s tai’, 
though no such external object be before him, and 
though the room be so dark that nothing external 
could possibly be seen. Again, if a burning coal be 
nimbly moved round in a circle, with gyrations conti- 
nually repeated, the whole circumference of the circle 
will at once appear on fire, though it is certain that 
there can really be no fire but one portion of that cir- 
cumference, equal in length to the diameter of the 
coal. These are facts known to all mankind; and 
they are perfcetly irreconcileable with the supposition, 


that the pereeption of external objects by the sense of. 


sight is original and instinctive ; but they arc at onee 
| accounted for, if it be true that rays of ght falling 
| from external objects upon the retina tunica agitate the 

. optic nerves and brain, and that such agitations excite 

sensations in the mind which experience has taught us 

to refer to external objects, as, under God, their ulti- 

. mate cause. 

But although we have declared ourselves to be jn this 
instance Cartesians, we do not admit all the absurdi- 
ties which have sometimes bcen imputed to that -sy- 
stem of perception. We do not. believe that external 


MEP A Pw Y SIs. 


| 505 

objects are perceived by means of images of them in of 

the mind or the brain; nor do we think that Des Perception. 

Cartes‘or Locke has any where affirmed that they are, 

otherwise than by an expression obviously figurative, 

denoting, not that the actual shapes of things are de- 

lineated in the brain or upon the mind, but only that. 

impressions of some kind or other are conveyed to the 

brain by means of the organs of sense and their cor-. 

responding nerves ; and that between these impressions- 

and the sensations excited in the mind, there is a real, 

and in our present state a necessary, though unknown, 

connexion. a 32 
Upon the whole, we think that there is good cyi- That theo- 

dence for believing, that in pereeption the process of ry fairly 

nature is as follows: Furst, If the object be not in con- *t#ted, and. 

tact with the organ of sense, there must be some me- 

dium which passes between them; as, in vision, the 

rays of light; in hearing, the vibrations of elastic air ; 

and in smelling, the effluvia of the body. smelled 5 other- 

wise we have neither sensation nor perception. Se- 

condly, ‘There must be some action or-impression upon 

the organ of sense, either by the immediate application 

of the object, as in the two senses of touch and taste; or 

by the medium that goes between them, as in the other 

three senses. Zhirdly, 'The nerves which go from the 


brain to the organ, must receive some impression by 


means of that which was made upon the organ; and. 
by means of these nerves that impression must be car- 
ried to the brain. Fourthly, Vhe impression made 
upon the organs, nerves, and brain, rouses the dormant 
energy of the mind; and this deubie action of the 
mind and the object produces a sensation. And, dasé- 
ly, As we know by experience that the mind alone 
cannot, by any exertion of its own, produce one sensa- 
tion, and are intuitively certain that nothing can be- 
gin to exist without a cause, we infer from the exist- 
ence of any new sensation the existence of some other 
cause than the internal energy of the mind from 
which that sensation procecds ; and this cause cxperi- 
ence teaches us to be the external object. This process 
is carried on so rapidly, and the several parts of it, by 
being continually repeated, are so closcly associated, that 
except by a reflex act of the mind we distinguish them 
not from one another, and therefore we denominate the 
whole perception. 33 

It is with extreme diffidence that we advance a doc- Shown to 
trine which Dr Reid has controverted.; but he differs fer little 
from us only in the last stage} of the process, where ag | 
he supposes sensation and perception to be two simple § Sicouillie- 
and independent acts of the mind. Yet he sometimes quiry into 
expresses himself, as if he thought, as we do, that un the Haman 
perception the belief of the present existence of cxter- som ath 
nal objects is rather the result of experiencc, thau an ~ — 
instinctive persuasion. ‘Thus, speaking of the percep- 
tion which we have in smelling a rose, he says 4, { Essays on. 
‘‘ Perception has always an external object, and thee Intet- 
object of my pereeption in this case is that quality in eae of 
the rose which I discern by the sense of smell. Obser- Man, 
ving that the agreeable .sensation 1s raised when the Essay ii. 
rose is near, and ceases when it is removed, I am led chap. 15, 
by my nature [we think by experience would have been and 21. 
more proper] to conelude some quality to be in the 
rose, which is the cause of this sensation. This qua- 
lity in the rose is the objcet perceived ; and that act 
of my mind, by which I have the conviction and se 
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Objects of lief of this quality, is what in this case I call percep- 
the respec-tion. Apain (he says) that * three of our Senses, VIZ. 
tive Senses. sinell, taste, and liearing, originally gives us only certain 
sensations, and a conviction that these sensations are oc- 
casioned by some external object. We give a uame to 
that quality of the object by which: it is fitted to pro- 
Zace such a seusation, and connect that quality with the 
object and with its other qualitics. ‘Thus we learn, 
that a certain sensation of smell is produced’ by a rose 5 
and that quality in the rose by which it is fitted to pro- 
duce this sensation we call the s:ell of the rose. Here 
it is evident that the sensation is original. The percep- 
tion that the rose has that quality which'we call its 
smell, is acquired.” | 
To this doctrine no Cartesian could possibly ob- 
ject; for it is the very account which Des Cartes 
himself would have given of perception by the organ 
of smell, as it resolves such a perception into an early 
association between a certain sensation and that exter- 
nal quality from which we know by ‘experience that 
the sensation proceeds. Jiideed' this éxcellent author 
repeatedly affirms, that every different ‘perception’ is 
conjoined with a sensation ‘which is proper to it; arid 
that the one is the sign, and the other the thing sig- 
* Essays onnified. He likewise doubts *, whether children, from 


the Intel- the time ‘that they begin to nsc their senses, make a 

heed of distinction bétween things which are orlly conceived 

Whee: or imagined, and ‘things which really exist. But ‘if 
the conviction of the present existence ‘of cxternal 
objects were in perception z/stenctive, “we cannot see 
how there could be room for such ‘a doubt; for the 
tere senses of children ‘are 48 perfect as those of full 
grown meh ;“ aud they know well the difkerence be- 
tween actually sucking their hurses and only thinking 
of that operation, though they be not capable of ex- 

34 ~+~pressing that difference in language. 

Both theo- But if in perception’ our conviction of the present 

nies afford evisterice of external objects be not instinctive, what, 

intuitive ase ~—- ai i i La ee ° 

evidence it thay'be asked, is the evidence that such objects real- 


that some- ly exist? This’ question we shall partly answer in the 

thing exists following section, and more completely“when we come 

i Mi te examine Berkelcy’s theory of the non-existence of 

Lai the. matter: but from ‘what has been said already, it is suf- 

sensation. ficiently evident, ‘that every sensation compels us to 
believe in the present existence of something different 
from ourselves, as well as from our sensations. 


Secr. III. Of the Objects of each Sense respectively. 


on 
Touch, the HITHERTO we have considered sensation aud _per- 


tact , ception in general, and shown that it is not by instinct 
pérueive that we perceive the existence of external objects. 
heat and ‘This will appear more clearly, if we can asccrtain the 


cold, &c. precise naturé of that information which each sense 
affords us: and in order to this, we shall begin with 
the sense of towch, uot only because ‘it is that which is 

certainly first cxercised, but also because there is a 
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meaning in which ‘all the others may be resolved in- 
to it. 


which the chief are, héat and cold, hardness and soft- 


ness, roughness and ‘sthoothness, extension, figure, $0- Phe nas, | 
Of these perceptions, some areof heat, | 
immediate ; and others, as we are persuaded, early as-eold, wh, || 


sociations, which may be resolved into a process ‘of @¢ Per-, 
ceived } 
mediate 


lidity, and motion. 


teasoning. ‘The perceptious of heat and cold are im- 
mediate. When a person for the first time im his life 
approaches the fire, he feels heat; and when lie is first 
exposed to the frost, he feels cold. What are heat 
and cold, and ‘where do they reside ? ‘They are obvi- 
ously the reverse of each other ; but are they external 
objects, or mere sensations in the mind? They are un- 
doubtedly sensations which have no cxistence but when 
they are felt. ‘lo every man not altogether’a stranger 
to these speculations, this proposition is self-evident ; 
but to the bulk of the people it appears an-extravagant 
paradox. To make it plain, héwever, to the meanest 
capacity, it is sufficient to observe, that at a certain 
distance the fire has né:perceptible influence upon any 
person; if that distance be lessened, we feel an agree- 
able warmth ; approach a little nearer, and the warmth 
becomes disagreeable ; and still nearer, it wall rise to 
pain. No man supposes the pain inflicted by a sword 
to exist in the sword, or anywhere else but in a sen- 
tient being. It is equally absurd to suppose pain to 
exist in fire, or anywhere else but in a sentient being. 
But that which at one distance is pain, at another is 
only agreeable warmth; and since warmth and pain 
ire only’ different degrees of the same feeling, it 1s 
equally absnrd to suppose the one as the other in the 
fire. What then is the object of sense when we feel 
heat ? There is obviously no object beyond the present 
sensation. 

But has the sensation of heat no cause independent 


| 
Th 
of us ? Undoubtedly it has, and experience teaches ustemal ¢ 


that the cause is in the fire. We know that we can- 
not produce tlie sensation of heat in ourselves by any 
mental energy of our otvn; and we are intuitively cer- 
tain, that nothing can begin to exist without some 
canse. A mau ou the top of a mountain covered with 
snow, may imagine ‘or remember what he felt when in 
the neighbourhood of fire, and thus have in his mind 
What is’called an dea of heat 3 but that idea will not 
warm him (£) like the actual sensation, which no cx- 
értion of kis own can in such circumstances produce. 
When he leaves the mountain, however, and approaches 
the fire, ‘he feels the sensation actually produced, and 
produced as often as he makes the experiment. He 1s, 
therefore, under the nccessity of inferring, that in the 
fire there is some power or quality which, acting either 
niediately or immcdiately upon his sense of touch, ex- 
cites the feeling which is called heat. What that power 
is, we shall perliaps never be able to discover ; but it 1s 


self-evident, that it is neither heat nor the resemblance 
of 
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(E) ——Who can hold a fire in his hand, 
By thinking on the frosty Caucasus ? 
Or cloy the hungry edge of appetite, 
By bare imagination of a feast ? 


Or wallow naked in December’s snow, 
By thinking on fantastic summer’s heat ? 
Oh no! the apprehension of the good 
Gives but the greater feeling to the worse. 
K, Richard Lh. 


the resp 
‘By means of touch we perceive many things, of tive Sen; 
Y ; 
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. ts of of heat, though in vulgar langnage it is known by that 
jhe sspee- name. 

ir enses The same reasoning holds good with respect to 
4 cold. There is at eertain times, and in eertain coun-, 
tries, some power in the air which eongeals water and 
eauses cold; but. that power is as diflerent from the 
sensation of eold, as the power of fire is different from 
the sensation of heat, or the point of a sword from a 

flesh wound. 

. ; t By the sense of toueh we pereeive extension, figure, 
] ns of Solidity, &e. but we do not pereeive them zme- 
« sion diately as we pereeive heat and cold ; for extension, fi- 
ay sure, oure, and solidity, are not sensations. ‘Those percep- 
sha "tions then must be aequired ; and more clearly to as- 
nit certain the manner in whieh we aequire them, let us 
suppose a man from his birth destitute of the sense of 
sight and the power of loeal motion, but possessed of 
intelleet and every other faeulty whieh we enjoy.— 
Sueh a person, it is obvious, would be capable of every 
sensation and perception whieli is orzgza/ to us, exeept 
the pereeption of colours; but we doubt whether it 
would be possible to give him perceptions of extension, 
figure, and solidity. Let us try; and as he eannot 
move a single limb or member of himself, let us sup- 
pose a solid substanec of small dimensions to be gently 
. pressed against any part of his body ;. what would sueh 
pressure communicate to him? We think it eould com: 
munieate nothing but a new sensation, to whieh, as it 
is neither pleasing nor painful, no name has hitherto 
been given, except the general one of feeling. ‘This 
sensation he would not know whiether to refer to an 
external or internal eause ; or rather he eould have na 
notion whatever of an external eause, though he would 
at the same time be eonseious that the new sensation 
was not cxeited by any energy of his own will. Were 
the pressure to be gradually inereased till it rose ta 
pain, our blind man wonld still be conscious of nothing 
bat a sensation, whieli eould not lead him to the no- 
tion of cxtension,. figure, or solidity, beeause mere 
sensations eannot. be eonecived as either solid or ex- 
tended. Let us next suppose the pressure to be ap- 
plied successively to different parts of his body; he 
would now indeed be eonseious of suceessive sensations, 
but he could not assign to them either extension or 
place: for it has been already shown that the external 
parts of the body are not themselves sentient 5 and it 
shall be shown aftcrwards, that to a man who las never 
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pereeived motion, plaee is absolutely ineonceivable. 
Lastly, Let us suppose the dimensions of the pressing 
substanee to be greatly enlarged : what would then fol- 
low? nothing, we appreliend, but an increase of pain: 
for though his whole body were pressed ab extra, the 
pressure eould affeet the individual being wluch is 
sentient, not more extensively, but only more vio- 
lently. Jt appears, therefore, that a man blind from 
lis birth, and destitute of the power of loeal motion, 
eould never be made to perceive extension, figure, or 
9 solidity. 
acy Let us now suppose this man to receive by a miraele 
, duit- the use of his limbs, and to be suddenly prompted, by 
_--- Some instinetive impulse, to arise and walk. So long 
as he met with no obstaele in his way, he would not, 
We appreliend, aequire by this exercise any correet. no- 
tions of extension or figure 3 but were a stene or log 
of woad. of considerable dimensions to be laid across 
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his usnal walk, the ease would soon be altered. He Objects of 
would feel himself interrupted in his eourse, and he the respec- 
would at the same instant recognize his wonted sensa- tive Senses. 
tions of touch. After being twice or thrice thus in- 
terrupted, he would learn from experienee that the in- 
terruption or resistanee proceeded from the same eause 

whieh in this instanee communicated to him the sen- 

sation of feeling; and were he to run his hand along 

the surface of the log or stone, he would perceive the 
resistanee and the sensation continued. As every eflect 

must lave an adequate cause, this continued resistanee 

would compel him to believe the continuity of some- 

thing external in every direetion in whieh he felt his 

hand resisted ; but such continuity of being is all tha 

is meant by the word extension. At the very same. 

time, and by the very same means, he would gradual 

ly aequire the perception of figure; for by runnin 

his hand in every direetion over the surface of the ob- 

staele which opposed him, he would soon perecive it 

on all sides limited;.but the limits of extension is a 

phrase of preeisely the same import with figure. It 

appears, therefore, that without the power of loeal 

motion, men could never, by the sense of touch, acquire 

the notions of extension and figure ; and the same will 

be found to be.the ease with respect to hardness and 


softness. . 


° 
When: we. press our. hand- gently.against a stock or —— 


a stone, we feel a sensation which is neither. painful and soft- 

nor pleasing.. When we press it more violently, the ™¢s how 

sensation becomes painful, and we experienee in —— 

objeet a resistanee which we have not power to over- 

come. When we press butter or pomatum very gently, 

we have a sensation in all respeets similar to that which 

we felt when we gently touched the stoek or the stone. 

But when we. press the butter with violence, we fecl no 

pain, and experience little resistance ; for the parts of 

which it is composed give way before the hand, though 

the parts of the stock or the stone remained fixed and 

immoveable. ‘That the parts of one body should thus 

resist a pressure to which the parts of another so readi- 

ly yield, must proeeed from some differcnee in the 

texture of the two bodies: for by the sense of touch 

we perceive the effects to be different; and are there- 

fore certain that they must proeced either from differ: 

ent eauses, or from the same eause operating with - 

different degrees of foree. That particular texture 

whieli makes the parts of a stone resist the pressure of 

toueli, we eall hardness ; and the texture whieli makes 

the parts of butter or pomatum give way to touch, we 

call softness. But what hardness and softness are in 

themselves, toueh cannot inform us ; for they are nci- 

ther sensations, nor similar tosensations. We aequire, - 

however, by experienee, so complete notions of hard- 

ness and softness, that cvery one who understands the 

English language perfeetly knows the meaning of these 

words as soon as he hears them; and when he is told 

that one body is hard and another soft, he knows with 

absolute certainty that the meaning of the assertion is, 

that the parts of the body which is said to be hard are 

held together by some unknown cause operating for- 

eibly, and that the parts of the other are held toge- 

ther by the same or a similar cause operating with less 

force. I 
We acquire the notions of roughness and smoothness Roughness 


} t 
in the very same,way and by the very same means that s smoot he 
we 
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Objects of We acquire ideas of extension and figure. ‘To deseribe 
the respec- the process at large would certainly be superfluous ; for 
tive Senses. it what we have said concerning our perceptions of ex- 


? 


42 
“Solidity, 
what; and 
how per- 
-celved, 


tension and figure be just and intelligible, every one 


will, without farther assistance, discover for himself how 


he perceives roughness and smoothness. Aotzon shall 
be considered amoug the adjuncts of body; but iu or- 
der to understand what body itself is, it will be neces- 
sary, before we dismiss the sense of touch, to inquire 
how we come by the notion of solidity. 

Solidity is onc of those notions, or, in the language 
of Locke, one of those ideas, which are commonly 
said to be acquired by the sense of touch. That touch 
gives the first hint towards our notion of solidity, 18 
certainly true; but that hint must be afterwards im- 
proved by the intellect, or we never could have an adc- 
quate knowledge of what is meant when any thing 1s 
said to be abeolutely solid. We know by experience, 
that we can at pleasure open and shut our empty hand 
without meeting with any resistance. We know like- 
wise, that when we grasp an ivory ball of three or four 
inches diameter, no force which we ean exert will bring 
together the several parts of the hand, which werc ea- 
sily brought together when we grasped nothing. In 
this way do we acquire our first notion of solidity ; for 
the word denotes nothing more in this instance than 
the power or property of the ball, by which our 
fingers are excluded from the place which it occupies, 
Solidity differs from hardness in this respect, that 


‘hardness results from tlic strong cohesion of the parts 


_ 43 
Nothing 
but mere 
sensations 
the object 
of smell, 
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“Taste, and 


of a hard body, which renders it difficult to change 
the places of those parts, as they respect one another ; 
whereas solidity respects the whole mass, and is as es- 
sential a quality of water as of adamant. <A drop of 
water, indeed, placed between two plane surfaces of 
marble, will not like adamant preclude their contact ; 
because the parts of a drop of water, coliering but 
loosely to one another, give way to the pressure, and 
escape in every lateral direction. But if a drop of wa- 
ter be confined on all sides, as ina globe of gold, we 
know from experience that no force will bring the sides 
of the globe together without forcing the water through 
the pores of the metal; and hence we infer solidity to 
be essential to every corporcal substance. 

Thus then it appears that of the objects perceived 
by touch not one is zmmediately perceived except heat 
cold, and other sensations. ‘The sensations, as they art 
net excited by any internal energy of ovr own, lead us 
indeed to something external as their cause ; and by 
comparing the different sensations with cach other, and 


observing what effects their external causes have upon 


our own motions, we are naturally led to conccive these 
canses as extended, figured, solid, hard or soft, rough 
or smooth, &c. 5 but it is obvious that this conception 
is the result of experience, and a process of mental rea- 
soning. 

Qn the senses of taste, smell, and hearing, it is need- 
less to say much. ‘The immediate objects of thesc are 
confessedly sensations which have no existence but when 
they are perceived; though expericnce teaches us to 
refer them all to external objects as their respective 
causes, With respect to smell, this has been made suf- 
ficiently evident in the preceding section, and it is not 
less evident with respect to taste and hearing, 

Certain bodies applied to -the ‘tongue and palate, 


cc 
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and moistened with the saliva, cxcite certain sensations Object: 
which we call tastes. These sensations, however, are the Fp 
not in the bodies ; nor can they have any existence but tive Sen} 

ein a Sentient being. ‘They are produced in consequence 
of impulses on the nerves of the tongue and palate, 
exciting ccrtain agitations in the brain; but the sen- | 
sation itself is neither impulse nor agitation. Some i 
substances cxcite tastes which are agreeable, and others 
such as are disagrecable ; and there arc not a few which ] 
excite no taste at all. Bodics, which applied to the 

tongue and palate of one man produce tastes that are | 
agreeable, applied to the same organs of another man | 
give him tastes which are disagreeable ; and we have all | 
expericnced, that the same substance, which, when the 
organs arc sound, excites a sweet or pleasant taste, 
has, when the organs were disordcted, exeited a taste 
which was hitter or unpleasant. These facts, which 
cannot be controverted, afford the fullest evidence, if 
evidence were wanted, that taste, as we feel it, is no 
quality of bodics, nor has any existence out of the 
mind. 45 | | 

The organ of hearing is the ear, and its object~is Hearn: 
sound. It is well known, that sound is produced by | 
certain vibrations of the air striking the tympanum of 
the ear, and that these vibrations are caused by the 
sonorous body. Sound, however, is not vibration, nor 
the idea of sound the idea of vibration. Sound consi- 
dered by itself is a mere sensation, which can have no 
existence but in a senticnt being. We know by ex- 
perience, that it is caused by something external ; but 
we know likewise that the effect has no resemblance 
to the cause. Previous to experience we could not 
refer sound to any external cause; far less could we 
discern whether it proceeded from an object above us 
or below us, on our right hand or on our left. It ap- 
pears to us self-evident, that if a man boru deaf were 
suddenly made to hear, he would consider his first sen- 
sation of sound as originating wholly within himself. 

Between that sensation and the sensations of touch, 
tastc, smell, and sight, there is no resemblance 3 nor 
are there any relations among them, which, previous 
to experience, could induce him to trace them all to 
external objects as their several causes. Our deaf man 
might have learned to refer all his other sensations to 
their true causes, in some such way as we have describ- 
ed under the scnse of touch 5 but sound would be 
something so new to him, and so totally different from 
touch, taste, and smell, that he could attribute it to 
nothing external. 46 

Experience, however, would soon teach him thatlIt is byt 
the ear isits organ, and the sonorous body its cause 5 perienc 

and he would in time Icarn to distinguish one sound, i) 
that of a trumpet for instance, from another, suppose aifferell 

the sound of a bell; and to attribute each to its pro-sonoro 

per cause, even when neither the trumpet nor the bell bodies 
was perceived by his other senses. With respect to their! 
sounds which we have been aceustomed to hear, this 
is done so instantancously, that some philosophers have 
imagined it to be the effect of an instinctive principle in 
our nature, totally different from experience, and inde- 
pendent of reason. But the fact isnot so. Long before 
we are capable of making sensation and perception ob- 
jects of reflection, we have heard the sound produced by 
the ringing of ‘a bell, and scen the object which pro- 
duced the sound so often, that, when we hear a si: 
. sonn 
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» again, we instantly refer it to a de//, though we 
spect-see not the bell from which it proceeds: but this is the 
; senses: effect of habit, and not of instinct. Lad we never per- 
v— ceived a bell while ringing by either of our senses of 
sight or touch, we could not by the sense of hearing 
acquire any notion of the figure or texture of the body 
from which the cause of the sound proceeds, though 
we had heard that sound every day of our lives. It is, 
indeed, by experience only that we learn to distinguish 
by the ear whether a sonorous body be before or be- 
hind us, on our right hand or on our left; for we find 
it always dificult to say from what precise quarter a 
strange sound proceeds; and this difiiculty would be 
heightened to impossibility, had not all sounds some- 
thing: in common. Dry Sparrman relates, that when he 
first heard the roaring of a lion, he did not Know on 
what side of lim to apprehend danger, as the sound 
seemed to proceed from the ground and to enclose a 
circle of which he and his companions stood in the cen- 
. tre. The same thing has happened to every man, when 
the sound was such as he had never heard before ; even 
though it was neither so loud nor so terrifie as the 
. roaring of a lion in a desert wilderness: but with re- 
| spect to sounds which we are daily hearing on cach 
side of us, we soon learn to distinguish with tolerable 
accuracy whether they be before or behind us, above 
or below, on our right hand or on our left. All this, 
however, is the cflect, not of instinct, but of experience 
improved into habit. 
i Sight is justly considered as the noblest and most 
ly per- Comprehensive of all our senses. The reason is obvi- 
sno- OUS: for when a full grown man opens his cyes, he 
sbut perceives houses, trees, rivers, the earth, sun, and moon, 
®, 8c. and to each of these objects belong figure, exten- 
hare “sion, colour, &e. which are all perceived instantly by 
means of this sense. Yet it 1s certain, that the sense 
of sight does not originally communicate to us so many 
perceptions; and there is abundant evidenee, that 
an infant cannot at first, or for some weeks after its 
birth, distinguish by vision one object from another. 
Colour is the proper object of sight, and for some time 
its only object ; but colour as perceived by us is a mere 
sensation, which can have no existence but in a sentient 
being. If this proposition stood in need of proof, 
we might observe that there are men, and even whole 
families, who possess the sense of sight in a degree of 
perfection sufficient for all the purposes of life, and yet 
cannot distinguish certain colours from each other ; 
bluc, for instance, from green, or perhaps from red : 
and there is no man who can distinguish between some 
particular shades of blue and green by the feeble light 
of a candle. Were colours the real qualitics of body, 
this mistake of one for another could never. be experi- 
enced. No man who possesses the sense of touch ever 
confounded hardness with softness, a sphere with a 
cube, or an ell with an inch. ‘The reason 1s, that 
hardness and softness, figure and extension, arc the 
qualities of things external; whereas colour being a 
mere sensation, is nothing but an affection or modifi- 
cation of the senticnt bemg. But it is obvious, that 
sentient beings, aecording as they difler from onc an- 
other, may be diflerently affeeted by the same exter- 
nal cause; so that one man may perceive that to be 
grecn which all other men perceive to be blue. The 
ammediate external canse of the sensation of colour, 1s 
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without him, would distinguish neither the distance, 
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the rays of light reflected from the bedy, which im Opjcets of 
common language is said to be coloured. ‘These rays the respec- 
falling upon the pupil of the eye, are refracted difler- Uve Senses. 
ently, according as their incidence is more or less 
oblique, into points on the retina, where they form 
a picture of the external object ; and from the pic- 
ture, by means of the optic nerve, is communicated to 
the brain some impulse or agitation, which produces 
vision or the perception of colour. As rays of light 
are corporcal substanees, it 1s obvious that they can act 
upon body only by impulse 5 but between impulse and 
the various sensations of red, green, blue, &c. there is 
no resemblance. For the laws of reflection and refrac- 
tion, and for the structure of the eye, see Optics and 
Anatomy. That which we have to imquire into at 
preseut is, how we learn, by means of the sense of sight, 
to perceive the figure, magnitude, motion, and distance 
of external objects, or indeed to distinguish one object 
from another. 

A ray of light proceeding, as all rays do, in a straight 
line, must, however great its length, affect the eye, 
retina, and optic nerve, as if it were a single point. 

From this obvious and undeniable fact, Bishop Berkelcy 
predicted *, that a man born blind, who should be sud- 


denly made to see, would at first pereeive nothing * as toa 
WATAS A 
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size, Nhgure, nor situation, of cxternal objects; that IC of Vision. 


would only see in his eycs themselves, or, to spcak 
more properly, would only expericnce new modifica- 
tions in his mind, until joining towch to sight, he form- 
ed thus a communication with the external world, 
and learned, by the simultancous exercise of the two 
senses, that natural language in which the wzszble is the 
sign of the ¢angible. ‘This truth, which was discover- 
ed by the bishop merely hy contemplating in his own 
mind the naturc of sensation, and the known laws of 
optics, aftcr having been laughed at for more than 20 
years as one of the many dreams of a visionary genius, 
was completcly confirmed hy the case of the famous 
patient whom Chesclden cured of a cataract 5 and that 
too, though the cataract docs not produce total blind- 
ness: which makes it evident, that the first visual per- 
cejitions of the patient after his recovery could not he 
wholly new and unmixed. It may indeed be confrm- 
cd at any time by a simple experiment made upon an 
infant. For several weeks after birth, a child shuts 
not its eyes upon the sudden approach of an object 
to them, nor shows the least symptom of distinguish- 
ing one distance from another; and it is casy by a 
little attention to observe, how it gradually learns to, 
distinguish objects at greater and greater distances. 
Indeed colour, or the immediate object of sight, be- 
ing a mere sensation or affection of the mind, can 
lave no natural relation whatever to any thing ex- 


ternal. a 43 
It is plain, therefore, that distance is in its own na- Perception 
? of distance 


ture imperceptible to the cye, and yet it 18 often per- by sight, 
ceived by sight. How 1s thus done ? We think, injow ac. 
the following manner. Distance is one mode of cx- quired. 
tension, which, we have already scen, 1s perceived by 

means of touch. Of short distances, our first ideas are 
doubtless acquired by the stretching out and drawing 

back of our arms ; and those idcas are soon so connect- 

ed with certain sensations which we have in actual 
vision, that the latter instantly suggests the former. 


4 C Thus, 
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Thus, it is a fact known by experience, that when 
we look at a near object with both eyes, according as 


tive Senses. it approaches or recedes from us, we alter the disposi- 


tion of our eyes, by lessening or widening the interval 


between the pupils. ‘This disposition or turn of the: 


eye, is attended with a sensation of whieh every man 
is eonseious at the time of vision; and this sensation 
seems to us to be that whielt in this case suggests 
the idea of greater or less distance to the mind. Not 
that there is any natural or necessary connexion be- 
tween the sensation of whieh we are conscious, and 
greater or less distance : for the sensation is wholly in- 
ternal, and the distance is external. But because the 


mind has, by constant experience, found the different _ 


sensations oceasioned by different dispositions of the 
eyes to correspond to different degrees of distance in 
the object, there has grown a habitual or eustomary 
connexion between those sensations and the notions 
of greater or less distance. So that the mind no soon- 
er perceives the sensation arising from the different 
turn it gives the eyes in order to bring the pupels 
nearer or farther asunder, than it is instantly impressed 
with a certain notion of the distance which was wont 
to be connected with that sensation, Again, An object 
placed at a certain distance from the eye, to whieh the 
breadth of the pupil bears a sensible proportion, be- 
ing made to approach nearer, is seen more contused- 
lv; and the nearer it is brought, the confusion 1s al- 
ways the greater. ‘The reason of all this is known 
to every optician: but it being constantly expericneed 
by those who never dipt into optics, there arises im the 
mind of every man a habitual eonnexion between the 
several degrees of confusion and distance, the greater 
confusion still implying the less distauce, and the less 
confusion the greater distanee. It is of no avail to 
say, that betwecn confused vision and distance, great 
or small, there is no neeessary conneetion: for there 


is as little eonnexion between a blush in the faee and 


the mental feeling of shame ; and yet no sooner does a 
man of observation perceive that particular colour in 
the faee of another, than it suggests to him the notion 
ef that feeling or passion with which he has constantly 
observed it accompanied. 

In these ways, however, we perceive only small di- 


stances. Of distances more remote our judgment 1s: 


formed from other data; and happily these data are 


not far to seek. It is a faet known to every mau who 
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is not totally ignorant of the science of optics, that a 
greater number of rays fall upon the eye when reflect- 
ed from a body near at hand, than can fall from the 
same body at a distancc; and as those rays operate by 
impulse, it is self-evident that the impression must be 
stronger, and of course the sensation or colour more 
vivid, when the body is near than when it is distant. 
Now having aequired the notion of the true distance 
of objects by motion and the sense of toueh, and find- 
ing by uniform experience, that as they are near or far 


off, the sensation or colour which they excite m the 


mind through the organ of vision is more or less vivid, 
those degrees of sensation eome to be so closely associa- 
ted with the respective distanecs of the object, that the 
one instantly suggests the other. 

_Itis just so that we perceive figure by sight. Ha- 


is perceived Ving experienced by the sense of touch that one snr- 


by sight. 


face 1s a square and another a circle, that one body is 


figures of the respective bodies, that long before we 
are eapable of reasoning on the subject the one is never 
present to us without suggesting the other. Nay, so 
complete ia this case is the connexion or association, 
that we cannot cven in idea abstract the colour from 
the figure 5 though it is certain that colour is a mere 
sensation, and figure an external quality ; that colour 
nlone is immediately perceivable by the eye, and the no- 
tion of figure suggested by the colour. We are aware 
that it has been allirmed, and affirmed with great vehe- 
mence, that figures of two dimensions are immediately 
perceived by the eye, and perceived with greater ac- 
euracy than by the sense of touch. But they who m- 
sist upon this doctrine affirm likewise, contrary to ex- 
perience and the clearest reasoning, that the immediate 
objects of sight are extcrnal, and that colour is a qua- 
lity of bodies. In the arguments too by which they 
support their hypothesis, they seem to confound sight 
as an affection of the mind, with the picture on the 
bottom of the eye, as if the retina were the sentient be- 
ing ; whercas the retina and picture are no more than 
instruments of scnsation. It is indecd a fact, that the 
picture has the same figure nearly with the plane of 
the object which is presented to the eye 5 as when the 
objeet 1s a sphere, the picture is a circle variously shad- 
ed in eolour. It is likewise a fact, that the picture 
is enlarged in proportion as the object 1s brought near, 
and diminished as it is carried to a distance. But 
these facts are known ouly to persons skilled in optics 5 
and therefore it is evident, that though calculations 
may be raised from them by mathematicians to deter- 
mine the distanee and figure of external objects, they 
eannot possibly be the data from which distance and 
fieure arc inferred by the vulgar, who know not that 
sueh pictures on the retina exist. Besides all this, it 
is universally known, that a painter, by laying on his 
colours properly, ean make a plain square surface ap- 
pear to the eye in certain positions as an oblong or as 


Part] 
a cube and another a sphere; and finding our sense of Opjects 5 
sight differently affected by the square and the circle, the respec. 
by the eube and the sphere ; these different affections tive Sense 
eome to be so closely connected in our minds with the ~V~ 


a eube, and a plain circular surface as a concave or a. 


convex hemisphere. But not one of these things could 
possibly be done, were figure, or indeed any thing clse 
than eolour, the immediate objeet of vision. 


> M * oJ " ° iy 
As we see distance and figure, so we see magnitude 5 ygagnit), 


and we see botli in the samc way that we see shame or 
anger in the looks of a man. The impression made 
upon the bottom of the eye by rays reflected from a 
large magnitude, must necessarily be different from the 


impression made by rays reflected from 2 magnitude. 


that is less. ‘This is self-evident ; and sinec the im- 
pression ab extra is in some way or other the cause of 
that sensation, whieh is all ef which we are originally 
conscious in vision, it is obvieus that the sensation, 
like every other cffect, must eorrespond to the cause 
from which it proceeds. Being thercfore eonscious of 
different sensations ; and having, at an earlier period 
than we distinctly remember, learned by experience to 
refer them to diflerent magnitudes 5 no sooner is each 
sensation excited than it suggests the notion, or, if you 
please, the perception, of that magnitude with which 
it is connected. So completely is this association fixed 
in the-mind, that when we look at a known_object, He 
rea 
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ets of real magnitude appears to be as instantly observed as 
«J respec- its colour, whilst we hardly attend at all to the par- 
Semses- ticularity of the sensation by which the magnitude is 
sugeested. It is, indeed, custemary with writers oa 
optics to distinguish between tangible and visible mag- 
nitude, as if.any kind of magnitude were the immedt- 
ate object of vision: but this is not so: for magnitude 
is something external, whereas the immediate ohject of 
vision is a mere sensation. What has introduced into 
science this moile of speaking is the following fact, 
that as we approach a distant object it appears to the 
eye larger and larger every step, und less and less as we 
recede from it; whereas the tangible magnitude of an 
object is always the same. ‘The reason of this apparent 
change of magnitude to the cye, according to the dis- 
tance at which any particular objcct is viewed, is, that 
from a near object rays of light fall in greater numbers 
and more diverging than from the same object viewed 
at a distance. This of course alters the nature of the 
visible sensation: each common sensation is in the mind 
‘closely linked with a particular notion of magnitude ; 
and by the exercise of sight and touch we havc learned 
from expericnce, that the particular sensation caused by 
diverging rays must be referred to a larger magnitude 
than that which is caused hy parallel rays proceeding 
¢ trom the same distance. 
48 ble sen- 
Jf sa to conelude, that the proper and original objects of 
lofta- vision constitute an universal laneuage of the Author 
|) 12" of Nature, by which w instructed how to regu- 
IP io of Nature, by which we are instructed how to regu 
7 late our actions, in order to attain those things that 
-are necessary to the preservation and well-being of: our 
bodies, as also to avoid whatever may be hurtful or 
destructive to them. It is principally by the informa- 
tion of this language that we are guided in all the trans- 
actions and concerns of life: And the manner in which 
it signifies and marks to us the objects which are at a 
«listance, is similar to that of languages and signs of hu- 
man appointment, which do not suggest the things 
signihed by any likeness or identity of nature, but 
only by a habitual connection, which experience has 
madc us to observe, between them. ‘This language 
of the eye, like the language of the tongue, suggests 
by one sensation what may be resolved into a variety 
of perceptions. A tree is composed of a trunk, 
branches, leaves ; it has colour, figure, size; and all 
these things are at once suggested to the mind by the 
two words spreading oak. Just so it is with respect to 
vision: the sensation received by the eye suggests at 
once the tewnk, branches, leaves, colour, figure, and size 
of the oak, and suggests them all as the qualitics of one 
object. 
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Cuap. Il. Of RETENTION and IDEAs. 
>= , T'rom the experiment with the burning coal men- 
| pereep-tioned in N® 31, it is apparent, the sensations excited 
sre- through the eye, together with their corresponding 
mfora perceptions, remain in the mind for a short time after 
=. the external exciting cause is removed. The samc 
‘remo. tuing appears from another experiment which was first 
of their made by Sir Isaac Newton, and which every man may 


ects repeat for his own satisfaction. Jt is universally known*, 
“riley that a proper mixture of the seven original colours, red 
Man. _— 


yellow, green, blue, &c. constitutes that uniform appear- 


m W SIL @. 


Upon the whole, then, we think ourselves entitled 
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ance which we call whzic. But when these colours Retention 
are made to pass in a rapid consecution before the cye,and Ideas. 
they excite the very same perception as when they are 
properly mixed, which is a satisfactory proof that tlie 
impression made by cach separate colour remains in the 

brain until a revolution of all the cclours be com- 

pleted; for nothing but the impression of all the co- 

lours at ovce can produce the sensation and perception 

of white. Indeed no person capable of paying the 

proper attention to these things, can keep his eye fixed 

upon a luminous object, and afterwards shut it, withont 
experiencing that the sensation and perception remain 

for some time after the external object is shut ont, and 

that they go off gradually till they leave behind them 

the mental appearance, which 1s properly called an zea 

of the object. 

‘The same continuance of the sensation aftcr the re- 
moval of its cause is equally observable in the sense cf | 
hearing; for every sound’ which we hear is reflected 
by the neghbouring bodies 3 and therefore consists in 
reality of a varicty ef sounds succeeding each other at 
different distances of time, according to the distances of 
the several reflecting bodies. Yet this causes no con- 
fusion or apparent complexity of sound, unless when the 
distance of the reflecting bodics is very considerable, as 
in spacious buildings. 

With respect to the continuance of the sensation of 
touch, doubts have been started: but for these there 
is as little room as for doubting the continuance of the 
sensations of secing and hearing. ‘The continuance of 
heat after the heating body is removed, and of the 
smart of a wound after the instant of infliction, arc 
proofs that every sensation of touch does not vanish 
with its cause. A man unused to the motion of a 
ship or coach, after having been a day at sea or on 
the road, feels or imagines he feels the rolling of the 
ship or the jolting of the coach aftcr he is in bed and 
actually at rest. Of these facts we know not what 
other account can be given, than that the agitation in 
the brain, which is the immediate cause of the sensa- 
tion of touch, remains for some time after the external 
cause of the agitation is removed. 

As to the senses of taste and smell, Dr Hartley 
seems to think that there is no clear and direct evi- 
dence for the continuance of their sensations after their 
proper objects are removed : but in this instance the in- 
genious author does not do justice to his own theory. 


Let any man cat onions, garlic, or any other thing of 


a very pungent taste, and immediatcly wash his mouth 
with fresh water, so that he may be sure no part of 
the sapid body remains on his tongue or palate. Ac- 
cording to this doctrine, the taste of the onion or garlic 
should instantly vanish with its object; but the fact is 
otherwise. Whoever shall make the experiment, will 
find the sensation to remain a considerable time: not 
indeed in its original force, but weakened no more 
than what it must necessarily be by the introduction of 
@ new sensation excited by the water. It is more difhi- 
cult to ascertain the permancncy of smell: but analogy 
inclines us to believe, that in this particular it resembles 
the other senses, though we know not how to direct the 
reader to an experiment which will give him absolute 
conviction. 

Whether the cause of these continued sensations, af- 
ter the removal of their objects, be in the brain alone, 
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Retention in the mind alone considered as an immaterial being, 
and Ideas. or in both together, is of very little importanee ; be- 
cause, taking the mind and its internal organs as one 
Hen an we metaphysical whole*, it matters not to our present m- 
have that quiry, where this retentive power resides, as long as 
power or it can be proved to exist within us: for it seems evi- 
faculty cal- dent, that what has the faculty of retaining a sensa- 
led me- tion when no longer aeted upon by the object which 
sat An exeited it, must also have a power to preserve the 
Essay on vestiges of that sensation even after the sensation itseli 
the Redwe- shall be entirely obliterated. [his is im fact the ease 
tion of the with the mind. When an object which we have once 
we perceived is most remote from our thoughts, we are 
Mind, by certain that there is within us a capacity, disposition, 
AL. Schwab. tendency, or power, by which a representation of that 
object may be at any time revived and presented to the 
intellect. Thus the same inherent power of the mind 
and its internal organs, which retains a sensation and 
perception in the absence of the object by which they 
were excited, can also reproduce that pereeption, or 
bring into the view of the intelleet something exactly 
similar to it. The reproduction will not indeed be so 
lively as the original perception when accompanied 
with its corresponding sensation, because sensation and 
actual perception are affected by a double cause, the 
action of the external object upon the organ, nerves, 
and brain, and the corresponding energy of the mind 
or sentient principle ; whereas, in the reproduction, 
the mind seems to act solely by its otwn power, and 
certainly without the assistanee of external objects. 
This reproduetive power is commonly called memory. 
By many of the ancient philosophers, and by Ad. 
Schwab, with one or two others among the moderns, 
it is called z#agination. 
revive antiquated modes of expression, or to introduce 
imnovations of our own 5 but as we cannot disapprove 
of the ancient phraseology, after the definitions which 
the reader will by and by find of zmagination, memory, 
and recollection, as given by Mr Harris, we have pre- 
fixed to this chapter the general title of retentzon, winch 
- comprehends them all. 
The opi- When one recals an object of sight by the power of 
nions of phi- memory, it appears to him: precisely the same as in the 


losophers original survey, only less distinct, and with a convic- 
4 hg tion (which is perhaps the result of experience) that 
“the real objeet is not immediately before him. How 
is an object recalled by the power of memory? Does 
the man endeavour to form in his mind a picture or 
representative image of the object? Let-us listen to 
the answers given by diflerent philosophers ‘to this 

question. 
The Pari. _ Lhe sentiments of the Peripateties, as expressed by 
patetics Alexander Aphrodisiensis, one of the earliest commenta- 


and Platon- tors on Arzstot/e, are thus translated by Mr Harris in 
_— his Hermes.“ Now, ‘what fancy or imagination is, 
we may explam as follows: We may conceive to be 
formed within ‘us, from the operation of the senses 
abont sensible objeets, some impression (as it were), 


(®) The original is as follows : Tereruy écJiy y Pevlncice woe ey wraiooipery Oe vor ty NpLLY LO THY EvEoryesay Toy Tees 
vx arbnre, o1oy Tumoy Tive avec anyenQrpece €y Ta we tsler wrrbnr ig so, SYROTARI A Th TNS VITO vou asobylov a/bVO PENNS HIVNTEAS, ¢ 
‘Kol yneTs Tov aiobyrov mecporlos, VTOMEVES Tt nets Caceres, oy armte tina Tis avlov, OV KHL TNS LINAS Hees oa opevoy cilsoy yiveraes 
To Toovloy erynciloNeeepen, ras TOY TOLUTOY wonte Fun ev, Pavlaciny sorhover. Alex. Aphrod. de- Anima, p. 135. Edit. Ald. 
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We do not choose either to 


or picture in our origina) sensorium, being a relict of Retensj 
that motion eaused within us by the external object; and Ide 
a relict which, when the external object is no longer >>) 
present, remains, and is still preserved, being as it were 
its image; and which, by being thus preserved, be- 
comes the cause of our having memory. Now such 
a sort of relict, (and as it were) impression, they call 
fancy or imagination (%).” A passage from ALcI- 
nous of the doctrines of Plato, as rendered into Eng- | 
lish by Dr Reidt, shows that, in this theory, as in that + Fesays) 
of perception, the Platonists agreed with the Peri-the Inte 


patetics. ‘‘ When the form or type of things is im- “ectual 
printed on the mind by the organs of the senses, | 


and so imprinted as not to be deleted by time, but 
preserved firm and lasting, its preservation is called 
memory.” 

Mr Harris, who was deeply read in the ancient 
philosophy, and who considered the authority of An- 
stotle and Plato as superseding all reasoning and all 
inquiry, after justly observing, that if the soul had no 
other faculties than the senses, it could never acquire 
the least idea of ¢zme, thns expresses lnmself on the 
subject before us: ‘ But, happily for us, we are not 
deserted here. We have, in the first place, a faculty 
ealled smagination or fancy ; which, however as to its 
energics it may be subsequent to sense, yet is truly prior 
to it both in dignity and use. This it 1s which retazns 
the fleeting forms of things, when things themselves are 
gone, and ail sensation is at an end. ‘That this faculty, 
however connected with sense, is still perfectly ditfer- 
ent, may be seen from henee. We have an zmagznation 
of things that are gone and extinct; but no such things 
ean be made objects of sensation. We have an easy 
eommand over the objects of our zmagznation, and can 
eall them forth in almost what manner we please ; but 
our sensations are necessary when their objects are pre- 
sent, nor can we controul them but by removing either 
the objects or ourselves. As wax would not be ade- 
quate to its business of signature, had it not a power 
to retain, as well as receive; the same holds of the 
SOUL, with respect to sense and imagination. SENSE is 
its receptive power: IMAGINATION its retentive. Had 
it sense without imagination, it would not be as wax 
but as water; where, though all impressions may be in- 
stantly made, yet as‘soon as made they are entirely lost. 
Thus then, from a view of the two powers taken toge- 
ther, we may ¢all sENSE (if we please), a kind of tran- 
sient imagination ; and IMAGINATION, on the contrary, 
a kind of permanent sense.” 56 

Great part of the office which is here given to ima- 
gmation, is in common English attributed to me- 


tween them and recollection, the author accuratelytion 
distinguishes thus ~~“ When we view ‘some relzet of mem 
sensation reposed within us, without thinking of its rise,” " 
or referring it to any sensible object, this is FANCY or IMA- 
GINATION. ‘When we view some such reéet, and re- 
feritt withel to that sensible objeet which in time past was 
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its cause and original, this is MEMORY. Lastly, the 
road which leads to memory through a series of ideas 
however connected, whether rationally or casually, this 
is recollection.”’ 

Of this theory we shall only remark, that if we could 
understand the words picture and form in a metaphori- 
cal sense, as candour obliges us to understand Locke’s 
zmages in the mind, the doctrine of Alewander dphro- 
disiensis would be very little wide of the truth, Ex- 
nerience teaches us that memory as well as perception 
depends upon the state of the brain; and as it is unde- 
niable, that when a man to-day contemplates an object 
which he perceived yesterday, or at any former period, 


‘he has a view of it in all respects similar to the original 


perception, only fainter and less distinct, it is extremely 
probable, that an impression ad eatra, which produces 
a sensation and perception, leaves behind it some ¢ez- 
dency in the brain, to vibrate as in the actual sensa- 
tion, and that this ¢exdency is carried into effect by the 
internal energy of the mind itself. But in the Peri- 
patetic philosophy, pzctwres and forms in the sensorium 
were considered as real things, and by no means as me- 
taphorical expressions. _ This is evident from their be- 
ing constantly compared to the impression of a seal up- 
on wax, and from their converting the materia prima 
from something, which can neither be seen nor felt, 
into visible and tangible body, of which we shall treat 
afterwards. Now it being certain that on a being im- 
material, no corporeal form can be impressed, and re- 
peated dissections having shown that no such forms are 
in fact impressed on the braim, this whole theory is at 
once overturned. 

Modern philosophers having denied that there are 
real xmages or forms im the mind durmg the imme- 
diate act of perception, cannot consistently with them- 
selves admit such images in the act of retention, or 
when those things which were formerly objects of 
perception are recalled to the mind by the power of 
memory. Mr Locke’s doctrine is, “ that the mind 
retains these simple ideas which it first received from 
sensation or reflection, two ways: first, by keeping the 
idea, which is brought into it, for some time actually 
in view, which is called CONTEMPLATION: and second- 
ly, by the power which we have to revive again in 
our minds those ideas, which, after imprinting, have 
disappeared, or have been, as it were, laid out of 
sight ; as when we conceive heat or hght, yellow or 
sweet, the object being removed. This (he says) is 
MEMORY; which is, as it were, the storehouse of our 
ideas *. 

To explain this morc fully, he immediately adds the 
following observation :—‘‘ But our ideas being no- 
thing but actual perceptions in the mind, which cease 
to be any thing where there is no perception of them, 
this laying up of our ideas in the repository of the 
memory, signifies no more than this, that the mind 
has a power in many cases, to revive perceptions 
which it has once had, with this additional percep- 
tion annexed to them, that it has had them before. 
And in this sense it is, that our ideas are said to be 
in our memories, when indeed they are actually no- 
where; but only there is an ability, im the nnd, when 
it will, to revive them again, and, as it were, pamt 
them anew on itself, though somc with more some 
with less difficulty, some mere lively and otheis more 
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obscurely. 
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And thus it is, by the assistance of this Retention 


faculty, that we arc said to have all those ideas in our and Ideas. 


understandings, which, though we do not actually con- 
template them, yet we’can bring in sight, and make 
appear again, and be the objects of our thoughts, with- 
out the help of those sensible qualities which first im- 
printed them there.’” 

To attempt a defence of the accuracy of this lan- 
guage would be vain; but as the anthor’s mcaning is 
sufficiently obvious, his expressions may be easily and 
certainly corrected. Had Locke said—* But our 
ideas being nothing but scenes or appearances in the 
mind, which cease to ke any thing when there is no 
perception of them, thus laying up of our ideas in the 
repository ef the memory signifies no more but this, 
that the mind has a power, in many cases, to revive 
scenes which it has oneec viewed, witli this additional 
perception annexed to them, that it has viewed them 
before ;”? there would have been no room for the many 
petulant remarks which have been made upon the pas- 
sage. 


charge has been brought than that which regards the 
propriety of the language. It has been said, that the 
additional perception, which according to Locke, at- 
tends the revival of our ideas by the power of me- 


~mory, ‘ would be a fallacions ‘perception, if it led 


us to believe that we had them before, since they can- 
not have two beginnings of existence: nor can we 
believe them to have two beginnings of existence; we 
can only believe that we had formerly ideas or perecp- 
tions very hke to them, though not identrcally the 
same.’’? et us examine this question somewhat nar- 
rowly: for if it be really true, that in the sense in 
which the word same is here used, we cannot twice con- 
template the same idea, all confidence in memory would 
seem to be at an end. 


: : _ 59 
But against this account of memory, a much heavier objected to. 


,. 60 
Suppose a man to stand on some of the rising The objee- 
grounds about Edinburgh, the Caltonhill for instance, tion obvi- 


and from that eminence to view the glorious prospect 2te¢ 


of the coast of Fife, the ocean, the frith of Forth, 
and the little islands scattered in the frith. Let him 
go away, and return next day to the same place and 
look the same way: we would ask whether he has 
the same vzezu or perception which he had the day be- 
fore ?* The man must surely be very captious who 
would say that he has not: and yet it iscertain that the 
energy of mind by which he perceives on one day can- 
not be identically the same with that by which he 
perceived on another; nor are the rays of light which 
fall upon his eyes on the second day, identically the 
same with those which fell upon his eyes and occa- 
sioned vision on the first day. Let the same man now 
shut his eyes, and contemplate the various objects at. 
which he had been just looking. They will appear 
to him in all respects the same as when viewed by 
means of his organs of sight, only fainter and less di- 
stinct, with this additional conviction, that the imme- 
diate objects of his present contemplation are not real 


external things, but cdeas or mental representations of 


those things which had so lately been the objects of his 
sight. Let him think no more about the matter for 
some days, and then exert his powers of memory. We 
have no hesitation to say, that in the sense of the word 
same, as used by Mr Locke, the very same ideas will 
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Lt Sat alkooramhelowel — 2 7. zon repeated by mentors idea Retend 
Retention recur and be present to is intellect whieh were pre- ‘cannot be az anpression rep y meniory, our idea Retenj 


and Ideasgent to it at the former contemplation. The second of the monster is much more lively and. distinct than #md Id 
, “energy of memory or imagination, or whatever it may that of the philosopher. oN 
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he called, is not indeed identically the same with the Dr Reid having observed of memory * athaterters by of Ds 


first; nor is that agitation or motion, or whatever it we have .an immediate knowledge of things past ; Reid. 


other aflection of the brain is necessary to memory, that it must have an object ; that in this respect it a- * Essay, 


identically the same at the second time as at the first: grees with perecption, but differs from sensation, whieh “¢ Je 


chu | | 


but the mind exerting itself in the very same manner has no object but the feeling itself; and that EVETY Power, 
at the one time as at the other, produces the same man can distinguish the thing remembered from the Afqn, 
kind of agitation in thie brain, and is itself affected in remembrance of it—-proceeds to inquire what memory 
the very same way at the second -as at. the hirst exer- 15. And, “ First (says he), 1 think it appears that 
tion. Whence it follows, that the second zdeal scene memory 18 an original faculty given us by the Author 
will be as much the same with the first, as the second of our being, of which we can give no account but 
actual perception is the same with the first, and the two that we .are sO made. The knowledge, (continues he) 
ideal scenes, and the two actual perceptions, are re- whieh I have of things past by my memory, secms to 
spectively said to be the same with caeh other, only meas unaccountable as an immediate knowledge would 
because they impress the mind with a conviction that — be of things to come (F); and I can give no reasan 
they were oecasioned by the same external objects. why I should have the one and not the other, but that 
But though we think Locke’s doctrine, with re- sich is tlic will of my Maker. a find in my mind 2 
spect to memory, may be thus casily vindicated from distinct coneeption and a firm belief of a series of past 
the charge of fallaciousness, we must acknowledge that cvents ; but how this is produced I know not. I call 
to us it appears not to be of much value. It teaches it memory ; but this 1s only giving a name to it; it 1s 
nothing, but that the mind has a power to retain idezs not an account of its cause. I belicve most firmly what 
of those objects which it formerly perceived, and in I distinetly remember ; but I can give no reason of this 
many instances to recal them as eecasion may require. belief. It is the inspiration of the Almighty which 
But these are truths known to all mankind, to the gives mc this understanding. When I believe the truth 


clown as well as to the philosopher. -of a mathematical axiom or ef a mathematical propo- 

61 . a e ee ° 
The opi- Philosophers in general have paid less regard to the -sition, I sce.that 1t-must be so: every man who has the 
niou of retentive faculties of the mind than to its original -same conception. of it sees the same. There is a ne- 
1ume. powers of perception. Perliaps they imagined, that -cessary and an evident connection between the subjeet 


as memory depends upon perception, and in some re- ..and the predicate of the proposition; and I have all 
spects appears to resemble it, a competent knowledge the evidence to support my belief which I can possibly 
of the nature of the former faculty would lead to that s conceive. When'I believe that I washed my hands and 
of the second. Be this as it may, Mr Hume, who was face this morning, there appears no necessity in the 
at some pains to detail his notions of pereeption, has -truth of the preposition. It might be or it might not 
_in his Philosophical Essays. only dropt concerning me- » be. A man may distinctly conceive it without be- 
mory and.imagination a few hints, so loosely thrown —lieving it at all. How then do I come to belieye it? 
together, that, if he had not elsewhere expresscd him- I remember it distinctly. This is all 1 can say. This 
_ self with more precision, it-.would have been difficult . remembrance is an act of my mind. Is it impossible 
to discover his real meaning. According to him, that | that this act should be, if the event had not happened ? 
which is commonly called the perccption of an eaternal I confess I do. net see any necessary connexion, be- 
ohject, is nothing but-a-strong ampression upon the tween the one and the other. If any man can show 
mind 3 and that which is.called the remcmbrance of a such a necessary connexion, then I think that belicf 
past object, is nothing but a present-impression or idea - which we have of what: we remember. will be fairly ae- 
weaker than the formcr. Jmagination is an idea weak- counted for: but if this cannot be done, that belief is 
er than the idea or impression which he calls memory. .unaccountable ; and we can say no more than, that it 1s 
This .seems to be a wonderful abuse of language. Im-_ the result of our. constitution, Our original. faculties 
pressions are.not perceptions ; and, if possible, they can are all unaccountable: Of these memory. is-onc. He 
still less be called zdcas, which are but secondary per- . only who made them comprehends fully how they are 
ceptions. It is likewise far from being true, that an made, and how they produce in us not only a concep- 
idea of imagination..has necessarily less vivacity than tion, but a firm belief and assurance,.of things which 

un idea of memory. - We have seen Mr Hume, and _. it concerns us to know.” 
liave at the present moment an idea of lis form and On this account of. memory we shall make no re- 
dress : we can likewise imagine to ourselves a centaur; marks. ‘There isa certain sense of the words, in which 
/and though a centaur was never secn, and therefore every thing which the author has said on the subject is 
| undoubtedly 


(F) If memory depends upon the state of the brain as it has been affected in past perceptions, this appears 

to us a strange position. Perhaps the excellent auther means nothing more, than that it is as unaccount- 

~able to us, that impressions on the brain should cause perception, and the vestiges of those impressions should 
~cause remembrance, as how the mind might not. perceive things to come without the intervention of impres- 
‘Sions on the brain. ‘If this be the meaning, no man will controvert it: for it is impossible to discover the nature 
‘of that relation which subsists between an impression and-perception ; but that there is such a relation, we know 
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undoubtedly just; and it would be very uncandid to 
take his wards in any other sense. But though me- 


= —— mory, as it is the result of that constitution which was 


given us by God, and not the offspring of habit or 
human contrivance, is unquestionably an original fa- 
culty; and though it is therefore impossible to account 
for it so fully as to silence every inquiry which may be 
made, yet we could wish that Dr Reid had bestowed 
a little more pains upon it, in order to discover if pos- 
sible in what respects it rescmbles or differs from per- 
ception. [le has well observed, that there are laws of 
nature by which the operations of the mind are regu- 
lated, as well as laws of nature which govern the ina- 
terial system. As the latter are the ultimate eonelu- 
sions which the human faeultics can reach in the phi- 
losophy of bodies, so the former are the ultimate con- 
clusions which we can reach in the philosophy of 
minds. The more general that these laws are in both 
cases, the more useful they arc and the more satisfae- 
tory: for as they are themselves inexplicable, the 
fewer they are in number, and the more comprehensive 
each, the fewer will those phenomena be for which we 
van give no account. ‘Thus, as we know uot what 
makes the planets tend to the centre of the sun, or 


heavy bodics tend to the eentre of the earth, we can’ 


give no other account of these phenomena, but that, as 
they appcur to be of the same kind, it 1s reasonable to 
conclude that they proceed from similar causes. What 
the cause is of this tendency of bodies towards each 
other, we know not. ‘We call it gravitation, and em- 
ploy it to account for all phenomena of the same kind. 
In like manner it is universally allowed, that as we 
know not how mind and mattcr operate upon each 
other, there is something in perception wholly unac- 
countable. That perccption follows sensation; and 
that there is no sensation which is not occasioned by 
some affection of the brain, proceeding from some im- 
pression ab extra; we have the evidence of experience : 
but how a particular affection of the brain should ex- 
cite a scnsation in the mind, we know not; though we 
may here, as in the corporeal system, attribute similar 
effects to the same or similar causes. Thus, if when 
we exert an act of memory we lave the same appear- 
ance of things as in the original act of perception, the 
rules of philosophizimg authorize us to refer both phe- 
nomena to the same general law ; just as they autho- 
yize us to refer the motion of the plancts and of pro- 
jectiles to the same gencral law. On the other hand, 
if we perceive no similarity between memory and _per- 
ception, we have made no progress in the philosophy 
of mind; for in that case we have discovered two phe- 
nomena procecding from two causes totally different 
from cach other, and both mexpheable. Although we 
scarcely hope to throw any light upon a subject which 
Dr Reid has not attemptcd to illustrate, we shall state 
a few facts respecting the memory, and submit to the 
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in the original perception. 


heal 
Ses 
reader the conclusions to which we think these facts Retention 
lead. and Ideas. 

1. Objects once perecived by the senses, when re- “~V~ 
called to the mind by the power of memory, appear rye sy. 
preeiscly the same as in the original perception, only pearance of 
less distinct *. For example, having seen yesterday asensible ob- 
spreading oak growing on the bank of a river, andJects when 
having heard a shepherd play, and handled a aquame conte bY 
stone, we endeavour to reeal to our mind these objects or cme 
which are now absent. How is this operation per-* Appendix 
formed ? Do we endeavour to form in our minds yic-to El- 
tures of them or representative images? or, does our™"ts of 
intellect survey the types or forms which, according 7“ “*"" 
to Aristotle, those objects left in the imagination when 
originally perceived ? Neither of these things is donc. 

We conceive ourselves as standing in the same place 
where we stood yesterday; upon which we have per- 
eeptions of the objects similar in all respects to the 
pereeptions which we had when we employed our eyes,. 
our ears, and ourhands. The trce appears, as it werc, 
before us; faint indeed, but attended with all the ob- 
jects which we observed around it yesterday: we seem 
to hear the sound of the pipe eonfusedly, and at a dis- 
tance 3 to move our hands over the stone, and to feel 
the same surfaces and the same angles whieh we felt 
In this recollection we are. 
not conscious of picttres or images more than in the 
original survey. ‘The perceptions seem to be of the 
tree and river theniselves, of the sound itself, and of 
the stone itself, exactly as at the first ; and yet we are. 
satisfied that in the act of remembrance we perceive no 
such object as a real tree, pipe, or stone. That these 
are facts, every man must be eonvinced who attends to. 
the energies of his own mind when exerting the powers 
of retention: and therefore it is, in our opinion, with 
no impropriety that Mr Harris says, we may call SENSE, 
if we please, a kind of transient imagination ; and IMA- 
GINATION, on the contrary, @ kindof permanent sense ; 
for if these two faculties, as far as the mind or intellect: 
is concerned, be not the samc, they seem to resemble 
each other much. 

2. The primary perception of a visible object is morc maiey i 
complete, lively, and distinct, and remains longer mremain 
the sensoriwm than that of any other object. We longest in 
know likewise by experience, that an zdea or secondary the me- 
perception of a visible object 1s as mach more complete,” 
lively, and distinct, than the idea of any other objcet, 
as was the primary perception ; and that we remember 
things which we have seen for a longer time than 
sounds whieh we have heard, or than tangible objeets 
which we have only handled. Yet there seems to be. 

a constant decay of all our ideas, even of those which 
are struck (G) deepest and in minds the most retentive ; 
so that if they be not frequently renewed by repeated 
exercise of the senses, or by reflection on those objects 


which at first oceasioned them, the print (G) wears 
out, . 


a oe ee me eee 6 FhLULLUm®lLULLULLCLCUme OO ee eee 


(G) These expressions, whieh mention ideas as things which are deep struck, and as prints which wear 


out, are the expressions of Locke. 
us, as they were by him, in a metaphorical sense. 


taphor; which, while the meaning is obvious, no man will co ) s t 
and are for the most part /tera/ly significant only of sensible 


guage were not invented by metaphysicians, 
objects, 


We hope it is needless to warn our readers, that they are used by 
On these subjects it 1s impossible to write without me- 


ndemn, who reflects that the words of lan- 
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Retention out, and at last there remains nothing to be seen. 
and Ideas. Concerning ideas, it is easy to remark, that those re- 
‘y= main longest and clearest in the memory which are 
derived from two or more senses, especially if the sense 
of sight be onc of the number, or which are oftenest 
refreshed by a return of the objects which produced 
them. lence a man has a longer and more distinct 
remembrance of what he has seen than of what he has 
only heard, of what he has both seen and felt than of 
what he has only seen; and the ideas which we have 
of heat and cold, of hunger and thirst, and of all those 
things which most frequently affect our senses, are ex- 
tremely clear, and are never quite lost whilst the mind 
65 retains any ideas at all. 
ca. _ 3, Memory appears to be a kind of habit, which is 
i. OF De at always in exercise with regard to things we re- 
member, but is ready to: suggest them when there 1s 
occasion. The most perfect degrce of this habit 1s, 
when the thing presents itsclf to our remembrance 
spontaneously, ard without labour, as often as there 
is occasion. A second degree is, when the thing 1s 
forgotten for a longer or shorter time, even when there 
is occasion to remember it, and yet at last some inci 
% Reid's dent, such as a violent passion *, which agitates the 
Essays on whole mind and sensorinm, tumbles the idea, as it 
the Intel- were, out of its dark corner, and brings it into view 
fectual ° . ; 
Powers of without any search. A third degree is, when we cast 
Man, about and scarch for what we would remember, and 
Locke's Es-after some labour find it out. This searching faculty 


say, &c. of the soul is by Aristotle ealled cvepernois, by Dr Reid 
and Har- ° Ld , q ° ° 

ris’s Her, 2nd others reminiscence, and by Mr Harris recollection. 
ames. Should it be said, that what we aw// to remember we 


must already conceive, as we can will nothing of which 
we have not a conception; and that, therefore, a a7// 
to remember a thing, seems to imply that we remember 
it already—we answer, with Dr Reid, that when we 
will to remember a thing, we must indecd rememher 
something relating to it; but we may have no positive 
idea or conception of the thing itself, but only of the 
relation which it bears to that other thing which we do 
remember. ‘Thus, onc remembers that a fricnd char- 
ged him with a commission to be cxecuted at such a 
place, but he has forgotten what the commission was. 
Ile applies himself to discover it; and recollects that it 
was given by such a person, upon such an occasion, n 
eonsequence of such a conversation : and thus by a train 
of thought he is led to the very thing which he had 
forgotten and wished to rememher. ‘To this operation 
it 1s not always necessary that the relations between the 


various ideas which the mind turns over be very close,. 


or have their foundation in nature; for a casual con- 
nexion is often sufficicnt. Thus, from secing a garment, 
we think of its owner; thence of his habitation ; thence 
of woods; thence of timber; thence of ships; thence 
of admirals ; thence of cannons, iron, furnaces, and for- 
66 ~=— ges,” &e. | 
In reeollec- That, in the process of recollection, onc idca should 
aah bee suggest another, may be easily accounted for. ; When, 
cests an 21 perception, our minds are cxposcd to the influence 
other, and Of external ohjects, all the parts and properties, and 
why even the accidental variable adjuncts of these objects, 
are perceived by full-grown men at the same timc 3 so 
that the whole group makes hut one impression upon 
eur organs of. sense, and consequently npon the mind. 
I 
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By these means all the parts of the simultaneous im- Roten:! I 
pression *, and consequently of the perception occa- and laes i 
sioned by that impression, are so intimately associated $ el 
or linked together, that the idea of any ene of them * Hartic | 
recurring at any future period, generally introduces” 4.) |}, 
the ideas of all the rest. But as the neecssary parts 
and propertics of any thing are more closcly linked 
together, and occur more frequently than any parti- 
cular variable adjuncts, it is obvious, that by the idea 
of any one of thcsc properties, the idea of the rest, 
and of the object itself, will be more readily introdu- 
ced than by the idca of any variable adjunct. It 
seems, however, to be certain, that we have no power 
of calling up any idea at pleasure, but only such as 
have a connexion, either in nature or by means of 
former associations, with those that are at any time 
present to the mind. Thus the sight, or the idea, of 
any particular person, generally enables us to recol- 
lect his name, because his name and his person have 
heen constantly associated together. If that fail to 
introduce the name, we are at a loss and cannot re- 
collect it at all till some othcr associated circumstance 
help us. In naming a number of words in a sentence, 
or lines in a poem, the end of each preceding word or 
line being connected with the beginning of the word 
or line which succeeds it, we can easily repeat them 
in that order; but we are not able to repeat them 
backwards with any ease, nor at all till after many 
fruitless efforts. By frequent trials, however, we ac- 
quire at last a facility in doing it, as may be found by 
making the experiment on the names of number from 
one to twenty. Jt is indeed, probable, that in the 
wildest flights of fancy, no single idea occurs to us. 
bnt such as had a connexion with some other idea, 
perecption, or -notion, previously existing in the 
mind, as shall be shown more fully in a subsequent 
chapter. : , 

4. ‘* Memory appears to depend entirely or chiefly memo 
upon the state of the brant. or diseases, concussions depends) 
of the brain, spirituous liquors, and some poisons, im-the stajigt 
pair or destroy it; and it generally returns again with re 
the return of health, from the use of proper medicines,» afar, 
and methods. It is observable, too, that in recovering 
from concussions and other disorders of the brain, it is 
usual for the person to recover the power of remem- 
bering the then present common incidents for minutes, 
hours, and days, by degrees; also the powcr of recal- 
ling the events of his life preceding his illness. At 
length he recovers this last power perfectly ; and at 
the samc time forgets almost all that past in his illness, 
cven thosc things which at first he remembered for a 
day or two. Now the reason of this seems to be, that 
upon a perfect recovery the brain recovers its natural 
state, and all its former affections and tendencics ; but 
that such affections or tendencics as took place during 
the pretcrnatural state, i.c. during the patient’s illness, 
are obliterated by the return of the natural state.” 
All this we are induced to believe; because, though 
it is a fact incontrovertible, that im certain diseases the 
memory is impaired, and recovers its vigour with the 
return of health, it is not conceivable that the mind 
itself should sufler any change by discases, concussions, 
or spirituous liquors, &c. 

From these facts we are strongly inclined to con- 
7 eludes. 


( ape {I. 


|... clude, that the power of the snd, or immaterial (H 
j ention ’ p 9 


, Ideas. principle, by which it remembers past events, differs not 
Uy—— from that by which it perceives present objects. In 
| 63 perception, impressions are made upon the organs of 
‘ e% sense, whick are communicated to the brain; and, by 
4 gon some unknown means, occasion sensations which are 
jienses followed by the pereeption of the external object. 
ic? tome When by the power of memory we recal past objects 
P ef of sense, the mind has the same view of them as in the 
4 original perception, exeept that they appear fainter, 
less distinct, and generally more distant. We have, 
therefore, reason to conelude, that m the act of re- 
membranee the brain is affeeted in the same way, 
though not so foreibly, as in pereeption. ‘That me- 
mory depends as much as perception upon the state of 
the brain, is confirmed by daily experience ; and 
therefore there cannot be a doubt but that external 
objects, operating upon the senses, nerves, and brain, 
leave some permanent effeet behind them. What that 
effect precisely is we eannot know, and we need not 
desire to know; but that they leave some effect we 
have as good evidence as that the planets are moved 
round the sun by forees of the same kind with those 
by whieh projectiles are moved on the earth. Could 
we suppose that they leave real prints or zmpresstons be- 


memory would seem to be nothing but the pereeptive 
power of the mind turned to those impressions. If the 
permanent effect of impressions by external objects be, 
as Dr Hartley supposes, only a tendeney in the brain 
to vibrate as in the original perception, remembrance 
will result from the mind’s operating upon the brain 
as in actual pereeption ; and the reason that ideas of 
memory are fainter than perceptions of sensc, is, that 
the former are produced bya single, and the latter by a 
double, operation. | 

_ This theory appears to be greatly confirmed by the 
| following well known facts, that children soon com- 
@ucestomit to their memory any thing which they under- 
ing stand, and as soon forget it; that the powers of me- 
iually ™mory gradually advance to perfection, and then gra- 
ys dually deeay; and that old men remember more di- 
stinetly what they perceived in their youth, than what 
they perceived a year ago. For if the memory be- 
longed wholly to the pure intelleet, and had no de- 
pendenee upon the brain, it is not easy to conceive 
how it should advanee towards a state of perfection 
and afterwards decay. A being which is unextended 
and indivisible, ean suffer no change cither in its es- 
sence or in its faculties: the ideas which it had once 
| retained, it would retain for ever. But if memory be 
occasioned by some relict of sense left in the brain, it 
is easy to see how all those changes should take place: 
| and therefore, though we have the weight of Dr 
| Reid’s authority against us, we cannot help thinking 
that Aristotle was in the right, when he imputed the 
shortness of memory in children to this eause, that 
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hind them, which we confess to be very little probable, » 
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their brain is too moist and soft to retain impressions Retention 
made upon it ; and that he was likewise in the right, and Ideas. 
when lic imputed the defeet of memory in old men to 
the hardness and rigidity of the brain, which hinders 
it from receiving any durable impression. 
Another argument to prove, that in remembrance. 
the mind acts upon something left in the brain by 
the impressions of sense, is this, that nothing ean act 
but where it is present. The truth of this axiom is 
acknowledged by Dr Reid, and we believe by all man- 
kind except Dr Priestley and one or two others, 
whose paradoxes we shall consider afterwards. Now 
it is confessed, that in recolleetion at least the mind is 
active ; and therefore it must act, zof upon an object 
which has now perhaps no existence, and certainly no 
immediate existence, but upon something left by that 
objeet in the brain or Sensorium, to which the mind ts 
intimately present. me 
But if this be so, we may be asked how it comes By what 
to pass that men never confound memory with percep- means we 
tion, nor fancy that they perceive things which tac or 
they only remember? If perception be an inferenee . en 
drawn from certain sensations exeited by an impres- perception. 
sion on the brain, and if remembrance result from the 
mind’s operating upon relicts of those impressions, one 
would think it natural to suppose, that im both cases 
we have aetual pereeptions, though in the one ease 
the pereeption must be more vivid and distinet than in 
the other. ‘To this we answer, ‘That previous to all 
experience, pereeption and memory are very probably 
confounded ; and that we believe a man brought into 
the world with all his faeulties in their full natz- 
val perfection, would not instantly be able to distin- 
guish what he remembered from what he perceived. 
This we know to be the ease with respeet to imagi- 
nation, a faculty which strongly resembles memory ; 
for in dreams, and sometimes even in waking reverics, 
we fancy actually that we perceive things which it is 
certain we can only imagine, A very short experi- 
ence, however, would enable this newly ereated man 
to make the proper distinetion between remembrance 
and pereeption. For let us suppose lum to be brought 
into a dark room, and soon afterwards a eandle to be 
introduecd. ‘The eandle would give him a visible sen- 
sation, though not at first the pereeption of an exter- 
nal object. Let the candle after some time be car- 
ried out: the man would retain a visible zdea, which 
he might confound with the actual sensation. But if, 
whilst this idea remained in his mind, the eandle were 
brought baek, he would instantly feel a difference be- 
tween the real sensation and the idea, when both were 
together present in his mind. And having, in some 
such manner as we have already described, acquired the 
power of perceiving external objects by means of his 
senses, he would soon discover, without any effort of his 
own, the difference between aetual perceptions and the 
ideas treasured up in his memory. 


5 4D The 


(H) Through the whole of this and the preceding chapters, we have taken it for granted, that the sentient 


prineiple in man is not material. 


material world. 


This is the common, and, as shall be shown afterwards, the most probable opi- 
nion: but whether it be absolutely certain or not, makes no differenee on the theories of sensation and percep- 
tion. These are obviously neither figure nor motion, and the refore not subject to the laws which govern the 
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= The only remaining difficulty which seems to en- 
und Ideas. cumber this theory of remembrance, is, to aecount for 
‘—v—=~ the order of succession in which objects recur to the 
: memory, and to which we give the name of tme.— 
But this difficulty will vanish when we have ascertai- 
cd what tzive is. At present it is sufficient to observe, 
that our perceptions of external objeets remain a cer- 
tain space of time in the mind ; that ths time is difler- 
ent, according to the strength and other circumstan- 
ces of the impression which occasioned the perception ; 
and that traces of those perceptions, i. e. zdeas, may be 
recalled after the intervention of other trains of ideas, 
and at very different intervals. If one look upon a 
honse, and then shut his eyes, the impression which it 
made upon his mind will not instantly vanish: he can 
contemplate the house almost as long as he pleases ; and, 
by the help of various associated circumstanccs, he may 
recal the idea several ycars afterwards, and refer it to 
2 the original perception. 


‘ne order 
of succes- 
sion I 
which ob- 
jeets recur 
to the me- 
miory. 
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Bruteshave Before we dismiss the subject of retention, it may 
me not be impropcr to take notiee of the retentive powers 
2n 


of inferior animals. Aristotle, Locke, Dr Reid, and 
almost every philosopher of cminence both among the 
ancients and moderns, have maintained, that inferior 
animals have memory as well as men; and indced we 
do not perceive how the fact can be denied of the more 
perfect animals, and those with whose operations we 
are best acquainted. A dog knows his master again 
after a long absence; a horse will trace baek a road 
which he has but ouce travelled, often with. more ac- 
curacy than his rider; and it is well known that many 
species of singing birds have a capacity to learn tunes 
from tle human voice, and that they repeat the notes 
again and again, approaehing nearer and: nearer to 
perfection, till at last they sing the tune correctly. 
‘These phenomena can be accounted for only by sup- 
posing, that in. the brains of the several. animals traces 
are left by perception, of the same kind with those 
which perception leaves in the brain of man, and which 
are the cause or occasion of his remembrance. With 
respect to this pot, the learned author of Ancient 
Metaphysics differs from his master Aristotle. He al- 
lows that brutes have imagination, but denies that 
they have memory: for (says he) “ memory. necessa- 
vily implies a sense of time, and what is first and ast ; 
but brutes have no idea of time, or of first and last 5 
and it is certain that they have not consciousness or 
reflection, by which only they could review their own 
operations. At the same time he admits, that inlagir 
nation in the brute serves the purpose: of memory in 
us ; for whenever he sees the object that is painted on 
his phantasia, he knows it again, but without any per- 
ception of the time when he first saw it.” But that 
a brute, when. he sees the objeet which is painted on 
lus phantasia, should. know it again without referring 
it to a former perception, is plamly impossible. The 
recognisance of any thing consists in a consciousness 
of its having been pereeived before ; and nothing more. 
than such recognisance is essential to memory. The 
authors mistake seems to lie in supposing that me- 
mory necessarily implies. a sense of. some determinate 
portion of past time; but we surely remember many 
things. of which we can only say that. we. have former- 
lv perceived them, without being able to ascertain 
the precise period at which we had such perceptions.. 
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A child has the usc of memory sooner than he ac- Retent; 
quires the faculty of speech ; but he must have spoken and Ide! 
and cven reasoned before he ean have an accurate no- “~~ 
tion of time, which, as shall be shown afterwards, 
arises from comparing the fleeting succession of our 
own ideas with the permanence of ourselves and other | 
objects. The author’s distinction between memory 17 
and imagination seenis to be on all accounts impro- 
per. Aristotle has said, and said truly, that there is 
memory of zdeas as well as of scnsible objects; mean-_ 
ing by ideas general conceptions or propositions: but pG 
this reviver of his philosophy is inclined to say, “ that 7 
memory is only of ideas, consequently belongs only to if 
man: and that smagznation is only of sensible objects, 
and consequently belongs both to man and brute.”— 
But surely man remembers what he has seen and felt as 
well as what he has concezved or thought ; and if ima- 
gination and memory be properly distinguished by Mr 
Harris, the reverse of this writer’s doetrine nuwst be 
true, viz. that imagination belongs only to man, and 
memory of sensible objects both to man and brute.— 
We can contemplate in imagination the idea of a cen- 
taur or of a golden mountain ; but we cannot be said to 
remember them, for they were never perceived. That 
a dog can contemplate in his imagination the idea of a 
centaur or of a golden mountain, we have not the least 
reason to suppose ; but were he not capable of viewin 
relicts of sense reposed with him, and referring them to 
their original causes, he could not possibly recognise his 
master after a day’s absence. 7 
Dr Reid and the same author agree with Aristotle, the pow) 9}, 
in thinking it probable that brutes have not reminis-°! Tell 9 | 
cence, or the power of recollection; but there arc”  /§} 
many well-attcsted faets which scem to prove the con- | 
trary. We shall mention one which fell under our 
own observation. One of the pcrsons concerned in 
this work was, when a young man, absent for five 
months from the house of his father. Upon his re- 
turn, a dog of that specics which is commonly called 
the shepherd’s cur, and which had been in the possession 
of his father only a few months before his departure, 
gazed at him for a few minutes as at any other stran- 
ger. ‘The animal then began to walk round him with 
looks which soon attracted his notice. ‘This made him 
call the dog by the name which he bore in the family, 
and stretch out his hand to caress him, when the crea- 
ture instantly leaped upon him with all that appearance 
of attachment which these animals so commonly exhibit 
upon the return. of their master after a few days absence. 
if this was not recollection, we should be glad to know 
what it was, for we cannot distinguish it from recollec- 
tion in men. Indced, if dogs and some other animals 
possess, as Aristotle, Locke, and others, allow tlicm to 
possess, the power of memory, and something of ratioci- 
nation ; and if, as Dr Reid cxpressly. says*, ‘“ they ex- a 
pect events in the.same order and succession in whieh eo 
they happened hefore ; it is net conceivable that they powers 
ean be wholly destitute of reminiscence, or the power of Man 
of recollection. . 4 | 
That memory is a faculty of the first importance, Memor ' 
cannot be denied ; since it is obvious, that, without the capa tl 
power of retaining the ideas and notions which we re-s ont. | 
ceive by the senses and other faculties, we never could i 
make any progress in the acquisition of knowledge, 
but should begin every day, nay every hour, in the 
' same: 


| 
{| 


i 
i 


I) {3imple same state of ignorance in which we are born. That 
i) srehen- it is a faculty capable of improvement by exercise, and 
,and that there are some methods of exercise better adapted 
1ceP- for this purpose than others, has been shown elsewhere. 


ee See Memory. 
Cuar. LT. Of StmpLte Apprenension and Con- 
CEPTION. 
| "4 THE ideas received into the mind by the senses, 


tio and treasured up in the memory and imagination, are 
rtma-the original materials of human knowledge. It is by 
sof comparing those ideas with one another, or by analyz- 
ing them into thei first principles, that we acquire 
all our knowledge in mathematics and philosophy, 
and indeed all the knowledge which regulates our 
conduct throngh lite. It must, therefore, be of im- 
portance to trace the progress of the mind in her vari- 
ous operations upon these materials; beginning, as she 
eertainly begins, with that which is most simple, and 
proceeding regularly to those which are more complex 
76 and difficult. 

Now the first operation of the mind about her 


m 
ledge. 


i ‘sion jdeas appears plainly to be that which logicians term 
1S simple apprehension. Waving yesterday observed a tree 
i or any other object, if we contemplate the idea of that - 


tree to-day as it remains in the imagination, without 
comparing it with any other idea, or referring it to 
any external object, we perform the operation which 
is called sxmple apprehension. We consider simple ap- 
prehension as an operation, becausc the mind in the ap- 
prehension of her own ideas is certainly active ; she 
turns them, as it were, round and round, and views 
them on every side. 

Sumple apprehension is a phrase whieh is commonly 
taken to be of the samc import with the word concep- 
%  tvon 3 and in the ordinary affairs of life no confusion can 

avisc from an indiseriminate use of the two words: but 
in this article we think it expedient to employ the 
phrase sample apprehension, to denote the view or con- 
templation of those ideas only which the mind by sen- 
sation has actually received from external objects 3 and 
the word conception to denote the view, not only of 
those ideas, but also of such as the mind fabricates to 
herself. ‘Phus, a man may covectve a centaur, but we 
would not choose to say that he may apprehend a cen- 
taur: not that there is any impropriety, perhaps, in this 
last expression ; but as there 1s certainly a difference 
between apprehending the idea of what has been seen or 
felt, and coneetving that which never existed, perspi- 
cnity requires that these diflerent operations be ex- 
pressed by diflerent names. 

We have said, that the mind may eoneeive what 
never existed : and every man may easily satisfy him- 
self that what we have said is true: but though this has 
been frequently called the creative power of the mind, 
it has in fact no resemblance to creation. ‘The mate- 
vials of al] our most complex and fantastic conceptions 

. are furnished to our hands by sensation and reilection ; 
nor can we form onc simple idea whieli was not origi- 
nally received by some of our senses from external ob- 
jects, or, as shall be shown afterwards, one intelleetnal 
notion which was not acquired by reflecting on the 
operations of our own minds. ‘Yo explain the pro- 
wess of fantastic conception, it 1s to be observed, that 
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in every sensible object we perceive at once seve- Of Simple 
ral things, such as eolour, figure, extension and mo- Apprehei- 
tion or rest, &c. These are the objects of different S!ou and 
senses: but they are not, at least by full-grown men, a 
pereeived in suceession, but all at onee; whence it Ge~—w 
comes to pass that the memory, or the imagination, re- 
tains not several distinct and disjointed ideas, but the 
idea of one coloured, figured, and extended objcet. But 
when we compare various objects, or the ideas of va- 
rious objects, together, we find that in some respeets 
they agree and in others disagree 5 i. e. that several ob- 
jects afleet some of our senses in the same way, and 
other senses differently. Thus one globe is black, and 
another white; onc black substanee is circular and 
hard, and another square and soft. In the ‘first in. 
stance, the two globes aflect our sense of touch in the 
same way, and our sense of seeing differently; in the 
second, the two blaek substances affect our sense of 
sight in the same way, and onr sense of touch differ- 
ently. 

l'rom observing this difference among objects by 
means pf the different sensations received from them, 
the mind learns to analyze its original ideas, which are 
copics of those sensatious, into their first principles, 
and to combine those principles in such a manner as to 
form complex ideas of objects which were never ae- 
tually perceived by the senses. Of the simple and un- 
mixcd principles which compose those complex ideas, 
there is not indeed one which was not originally re- 
ceived by some sense 3 so that the whole difference be- 
tween complex ideas fabrieated by the mind, and 
those which are the relicts of sensation, consists in the 
order in which the constituent simple ideas of each are 
put together. ‘Thus, no man ever saw a mountain of 
pure gold; and therefore the idea of such a mountain 
ean be in no human mind as a relict of sensation 3 but 
we have all seen pieces of gold of different sizes, and 
we have all seen mountains ; and nothing is more easy 
than to concerve a piece of gold extended on all sides 
to the size of a mountain, end rising out of the-earth. 
Again, though no person ever saw a centaur, yet it 
is easy to conce7ve the upper parts of a man joined to 
the breast and shoulders of a horse. In these instances, 
the complex conceptions are of things which it is in the 
highest degree probable never had a real existence, and 
which it is certain we never percetucd as existing: but 
the simple ideas of which they are composed are the 
relicts of actual sensaticns; for cvery one has per-. 
ceived as really existing the bedy of a horse and the 
upper parts of a man, and when conceiving a centaur 
he only perceives them to exist united. That we have 
not in the imagination one simple and unmixed idea 
which was not left there as a relict of sense, every man 
will be convineed who shall try to conceive a simple 
colour or taste which is totally diflerent from all the 
colours and tastes, and all the shades and varieties of. 
them, which he has reeeived by sensation; but his 
simple ideas, though all received from without, he may 
put together in numberless manners, differing from 
any order in whieli he has ever actually perceived the 
qualities of external objects existing. a9 

Yet even this power of the mind ts limited. It is This power 
impossible to put together a number of contrary and of conccp- 
gneonsistent ideas, in such a manner as to form of them ‘ — 
one complex conception. No man, for instance, ean ee 
aD2 conceive ence. 


80 

2) 
Of Simple Conceive a thing to be at once white and black, round 
Apprehen- and square, hard and soft, 1n motion and at rest.— 
sion and §Ef{ence it is a maxim among philosophers almost um- 
Gate versally received, that though we ean eonceive many 

tion. " . _ -_ r- ‘ 
bene peew things which uever actually existed, yet we can form 
no ideas but of sueh things as might possibly exist. A 
centaur never cxisted, but it may be coneeived; for it 
is by no means impossible that the head ofa man might 
he joined to the body of a horse: but black snow ean- 
not be conecrved; for im the complex idea denoted by 
the word szow whiteness is an essential part, and no- 
thing ean be eonceived to be both black and white at 
the same time. From this nndoubted fact, that we 
cannot conceive impossible existence, the power of con- 
ception has by some writers in certain instances been 
inade a test of truth. ‘ In every idea is implied (says 
* Review Dr Price *) the possibilityof the existence of its object ; 
of the prin-nothing being clearer, than that there can be no idea 
¢ pal Qués- of ay impossibility, or conception of what cannot exist.” 
ame ‘‘ {t is an established maxim in metaphysies (says 
in Morais. XAume), that whatever the mind conceives, includes 
the idea of possible existence ; or in other words, that 
+ Essays, nothing we imagine is absolutely impossible t.” Ina 
word, it has been admitted by all philosophers, from 
Pythagoras to Dr Reid, to be an axiom as evident and 
undeniable as any in Euclid, that whatever we can 
distinctly conceive is possible, though many things may 
be possible, nay may really exist, of which we can form 
So no conception. 

The singu- ‘Chis axiom has been denied by the author of the 
Jar opinion Essays on the Intellectual Powers of Man ; who af- 
ae — firms, that any two sides of a triangle may be con- 
; ceived to be equal to the third,’’ as distinctly as “ any 


eur power , 
of concep- two sides of a triangle may be eonceived to be greater 
tion than the third.’? This assertion from sueh a man sur- 


prised us as much as any paradox which we ever read : 
for nothing is more certain, than that we ourselves can 
form no eonception of a triangle of which two of the 
sides are only equal to the third. We can, indeed, re- 
solve the proposition into its different parts, and form 
the distinct and independent ideas of a triangle, two 
stdes, and one side ; and we can likewise form the general 
notion of equadty : but to combine these ideas and this 
notion into one individual complex conception, we find 
to be absolutely impossible. A man who knows no- 
thing of triangles, if such a man there be, might be- 
fieve Dr Reid that it is a figure of which one of its 
sides is equal to the other two; but such a person 
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(x) Dr Price may be thought by some to have contradieted in this passage what he had asserted in a for- 
mer. He is a strenuous advocate for abstract and general ideas even of material objects ; hut those among the 
moderns who contend the most zealously for these, contend for them only as conceptions of the mind which 
can have no possible existence out of it. Were this likewise the opinion of Dr Price, he would certainly have 
fallen into a direct contradiction ; but this is not his opinion. His notion of abstraet ideas seems to be the 
same with that of Plato, who considers idcas not only as the possibilities of existence, but as things aetually 
existing from eternity, uncreated and independent even of the Supreme Mind. That Dr Price earries the 
but he certainly considers general idcas as real existenccs indepen- 
though the immediate objects of our understanding. That in this notion he is mistaken, 
It is enough for our present purpose to have shown that he 
utré ; and that he might with great propriety affirm on his own principles, as well as 
upon the principles of those who admit uct of universal ideas, that in every idea is implied the possibility of its 


matter thus far, we are unwilling to believe ; 
dent of ovr minds, 


we shall endeavour to prove in the next chapter. 
dees not contradict himself ; 


ob} ect. 4 
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Part 
would have no conception of the Jigure atself, but only 2 Of Simple 
confidence in the doctor’s veracity. Append 
What is it to concetve a eorporeal thing to exist ? Is sion and 
it not to fancy that we view it on all sides, as what Coneep- | 
may be seen, or felt, or smelt, or tasted ? The doctor, © 
indeed, repeatedly reprobates :as the souree of much 5, 
error the notion of ideas as images in the mind ; and ifcontrovery 
ideas be taken as real material figures, he is certainly ¢¢- 
in the right: Bnt we appeal to the common sense of | 
mankind, whether every person who distinctly con- 
cetves a triangle, is not at the time conscious that his | 
mind is affected in a similar mauner, though not so for- : 
cibly, as when he actually views a triangle with his 

eyes? What other men may feel they know best : but we 

are as certain that this is the case with respect to our- 

selves, as we are certain of our own existence. That this 
affeetion of the mind is occasioned by some agitation in 

the brain, of the same kind with that which oecasions 

actual pereeption, is highly probable ; but whatever be 

the cause, the fact is undeniable. 

The doctor’s words, indeed, taken by themselves, . 
would lead one to think, that by conceptzon he means in . 
this case nothing more than the understanding of the | 
terms of a proposition; but if that be his meaming, 
there was no room for controversy ; as the great philo- | 
sophers Cudworth, Clarke, Price, and Hume, whose opi- 
nion he is combating, would have been as ready as 
himself to allow, that when a man is thoroughly master | 
of any language, he will find no difficulty in under- | 
standing the meaning of any particular words in that [ 
language, however absurdly these words may be put 
together. When Dr Price says, that * in every idea | 


is implicd the possibility of the existence of its object, 
nothing being clearer than that there can be no idea of 
impossibility or conception of what cannot exist,”’ his 
meaning evidently is, that we cannot mentally contem- _ : 
plate or fancy oursclyves viewing any thing corporeal, —~ | 
which we might not actually view with our eyes, or 
perceive by some other sense (K). This is the true | 
meaning of conception, which is something very different 

from understanding the separate meaning of each word | 
in a proposition. 

The learned professor, however, appeals to the | 
praetice of mathematicians for the truth of his opi- 
nion: and if they be on his side, we must give up the 
cause ; for in no science have we such clear ideas, or 
such absolute certainty, as in mathematical reasonings. 
But it is to be observed, that the word conception is 

with 


ap. Tl. M#IeA PY SIC 6. 
«apie With no propriety applied to abstract truth, but to real 
hen or possvdde existence 5 nor can we be said to conceive 
rand distinctly a real or posszdle object, unless we be able to 
( eplO® turn it round and round, and view it on all sides.— 
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docs ; it is only admitting, for the sake of argument, Of Simple 
a position, of the truth or falsehood of which the Apprehen- 
person who makes the supposition knows nothing. — S10 and 
Hc is only talking of ratios as a blind man may talk 


he 


The faculties which are eonversant about abstract truth 
are the judgment and the reason 3 and truth itself eon- 
sists in the agrcement, as falsehood does in the disa- 
grcement, of two or more ideas or terms eompared to- 
gether. If those ideas about which the judgment is to 
be made can be immediately brought together, without 
the intervention of a third idea, it is impossible that we 
should judge, or, if Dr Reid will have it so, concerve 
that to be true which is really false. Uf the two ideas 
cannot be immediately brought together, it is impos- 
sible that we should form any judgment or conception at 
all about their agreement or disagreement : but we may 
suppose or admit, for the sake of argument, that they 
agree or disagrec; and if that supposition conduct to 
a manifest absurdity, we then know that the supposition 
was false. It is, therefore, perfectly agreeable to the 
maxim of Price and Hume, that mathematicians should 
in many cases prove some things to be possible and 
others impossible, which without demonstration would 
not have been believed ; becausc if the ideas compared 
cannot be immediately brought together, no judgment 
previous to the demonstration can be formed of the 
truth or falsehood of the proposition ; and if it conecrn 
not real or possible existence, it 1s a proposition with 
whieh conception has nothing to do. 

“‘ But (says Dr Reid) it is easy to concezve, that, 
in the infinite series of numbers and intermediate frac- 
tions, some one numbcr, integral or fraetional, may 
bear the same ratio to another as the side of a square 
bears to its diagonal.”’ We are so far from thinking 
this an easy matter, that if the word concezve be taken 
in the sense in which it is used by the philosophers 
whose opinion he is combating, we must confess that 
we ean form no adequate eonception at all of an in- 
finite scries. When we make the trial, we can only 
bring ourselves to conceive the real numerical figures 
¥, 2, 3, &c. or the fractional parts 3, 5, 4, &c.; 
and even here our conception reaches but a small way. 
We have reason to belicve, that minds of a larger grasp 
can conceive at once more of the series than we can ; 
and that the Supreme Mind conceives the whole of it, 
ifthe whole of a mathematical infinity be not a eontra- 
diction in terms: but surely no man will say that he 


ean conceive an infinite series as he conceives a centaur, 


and have an adequate and distinct view of it at oncc. 
if, by conceiving that in an infinite series some one 
number may bear the same ratio to another that the 
side of a square bears to its diagonal, the doctor only 
meaus that such a supposition may be made, his obscr- 
vation is not to the purpose for which it is brought ; 
for the question is not about our powcr to make sup- 
positions of this kind, but about our power to raise in 
eur imaginations an adequate and distinct mental view 
of possible or impossible existence. “ ‘To suppose 


‘(says Johnson), is to advance by way of argument or 


ulustration, without maintaining the truth of the po- 
sition.” In this sense a man may suppose that in an 
infinite series there may be some one number whieh 
bears the same ratio to another that the side of a square 
bears to its diagonal: but such a supposition contains 
in it nothing that is positive, which conception always 


of eolours. “A man born blind may be made to com- 
prebend many of the laws of optics, and may make 
Suppositions about colours, and reason from sueh sup- 
positions to a certain extent, as clearly and justly as 
one who sees; but will any person say that a man blind 
from his birth can eonceive red or green ? It is much 
the same with respect to an infinite series. We can 
follow such a series so far, and may know the ratio by 
whieh it increases or decreases, and reason from what 
we know with the utmost eertainty: but no man ever 
conceived the whole of an infinite series as he eonccives 
an individual objeet ; nor can any reasonings upon the 
nature of it be applied to the question of eonceiving 
impossible existence. 

But “ mathematicians often require us (says Dr 
Reid) to conceive things that are impossible, in order 
to prove them to be so. This is the case in all their 
demonstrations aed absurdum. Conceive (says Euclid) 
a right line drawn from one point of the circumference 
of a enele to another, to fall without the circle. I 
conceive this, 1 reason from it, until I come to a con- 


“sequence that is manifestly absurd, and from thence 


conclude that the thing whieh I eonceived is impose- 
sible.” If it be indeed true, that Euclid desires his 
readers to coneeive a mathematical circle with a line 
drawn from one point of its eireumference to another, 
and that line lying without the eirelce—if he really de- 
sires them to form such a complex coneeption as this, 
we have no hesitation to affirm, that he rcquircs them 
to do what 1s manifestly impossible. The writer of this 
article has not in his custody any copy of the Elements 
in the origmal Greek, and therefore cannot say with 
certainty what are Euclid’s words, nor is it of much. 
importance what they be; for on a question whieh 
cvery mau may deeide for himself, by looking into his 
own nund, the authority of Euclid is nothing.—The 
proposition to which the doetor refers, is the second 
of the third book; and, in the edition of Simpson, is 
expressed thus :. “ If any two points be taken in the: 
circumference of a eircle, the straight linc which — 
joins them shall fall within. the cirele.”’ Every ma- 
thematician who can form an adequate conception of 
a circle and a straight linc, perceives the truth of 
this proposition instantly, for it results necessarily 
from his conception; but he who has not an adcquate 
conception of a circle, may stand in need of a demon-. 
stration to show him the truth: for it is to be ob- 
served, that demonstration docs not make truth ; it on-. 
ly points it out to those who cannot perceive it intui- 
tively, just as a microscope does not make the hairs on 


. a mite’s back, but only brings them within the field of 


vision. 
Were a. man who nevcr examined a mite through 
a microscope, and who has no adequate ideas of the 
insect kingdom, to be asked whether there be hairs on, 
a mite’s back ? he would probably answer that he did. 
not know, but he could concetve no such hairs. In like 
manner, were a man who has no adequate conception of 
a mathematical cirele, to be asked whcther astraight line, 
whieh joins any two contiguous points in the circum- 
ference, -could lie wrthout the circle? he would pre- 
hably. 


Conception 
oem cece! 
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OF Simple bably answer that he did not know. Now it is to be 
Apprehen- remembered, that the reader of the Elements can have 
sion and no very adequate conception of a circle when he comes 
Conception. +4 the second proposition of the third book. The de- 
finition of a circle was indeed given him in the intro- 
duction to the first book; but of that definition he has 
hitherto had occasion to make very little use, so that 
his idea of a circle will be little more accurate than 
that of an illiterate clown, who has no other idea of 
the figure than what he takes from a_halfpenny or a 
shilling. Dr Reid himself has clsewhere + well ob- 
served, that “‘ when a youth of moderate parts begins 
to study Euclid, every thing at first is new to lim. 
is apprehension is unsteady; his judgment is feeble, 
and rests partly upon the evidence of the thing, and 
partly upon the authority of his teacher : but every 
time he goes over the definitions, the axioms, the 
elementary propositions, more light breaks in upon 
him; the language becomes familiar, and conveys 
clear and steady conceptions.” In this state he cer- 
tainly is when lie reads for the first time the second 
proposition of the third book: Ins conception of a 
circle can then be neither clear nor steady. Our young 
geometrician, however, must allow, that the proposition 
is either true or false 5 and if he has read the preced- 
ing books with any advantage, he must have clear and 
steady conceptions of angles and triangles, and be able 
te demonstrate many of their properties. ‘* Well (says 
Suclid), though you have no adequate conception of 
a circle, you are well acquainted with plane angles 
and triangles, and many of their properties: let us 
suppose, if that be possible, that my proposition is 
false, and I will show you that the supposition is abso- 
lutely inconsistent with what you know to be demon- 
strable or self-evident truth.’’? This is all which Euclid 
can be supposed to require, when, in the words of his 
excellent translator, he says, “ If it (viz. the straight 
line) do not fall within (the circle), let it fall, if pos- 
sible, without”? He could not possibly desire a man 
who has an adequate idea of a circle, te form the posi- 
tive and complex conception of that figure, with a 
straight line touching two points of the circumference, 
and yet lying on the outside of the circumference ; be- 
cause all his figures and lines are mere conceptions, 
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and not real material things ; and such a request would gp 
have been the same thing as 1f he had said, Conceive ti 


what cannot be conceived (L). 

We have insisted the longer on this point because 
we think it of the highest importance: for were it in- 
deed true, that we could conceive impossible existence, 
the consequences would be very melancholy. These 
consequences it is needless to enumerate. Our read- 
ers will perceive, that if we could put together incon- 
sistent ideas of sensible objects, and view them so united 
as one consistent whole, nothing is clearer than that 


our faculties would be contrived to deceive us, and we | 


would be doomed to cheerless and universal scepti- 
cism. | 


Cuap. IV. Of AssTRACTION and GENERAL 
IDEAS. 


general 
Ideas, 


Abstrac. 
On and 


. 
| 
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Every sensible object is an individual, and differs Every sen. 


in many respects from every other object. 


As such it sible object 
is pereeived by the senses; and ideas being nothing 24 every 


; . ; . © idea are in- 
more than relicts of sensation preserved in the imagi-g: ia.) 


nation or memory, every idea must of course be an 
individual, as much as the objcct to which it refers, 
But all science, whether mathematical, moral, or me- 
tapliysical, is conversant about general truths 5 and if 
truth consist, as we have already observed, and shall 
more fully evince afterwards, in the agreement or co- 
incidence of ideas, how, it may be asked, can gene- 
ral truth result from the comparison of particular ideas? 
To get rid of this difficulty, many philosophers, both 
ancient and modern, pretend that the niind is furnished 
with general ideas, from a comparison of which result 
general propositions applicable to many individuals. 
Philosophers, indeed, have differed in opinion respeet- 
ing the source of those ideas, some of the ancients 
deriving them immediately from the Supreme Mind 
to the human, whilst almost all the moderns say that 
they are framed by abstraction, and therefore call them 
abstract ideas. 


The doctrine of abstract ideas has been so fairly phe doc. 
stated, and, in our opinion, so completely overturned,trine of a 
by Bishop Berkeley, that we shall content ourselvesstract id 
with abridging what he has said on the subject, and&™ 


obviatin g 
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(L) Principal Campbell, treating of the commonly received doctrine of abstraction, and having shown, 
that though Locke has in one passage of his immortal work expressed himself on the subject in terms unintel- 


ligible, his sentiments on the whole differed little from those of Berkeley and Hume, adds 
ereatest admirers of that eminent philosopher seem to have ov 
sentiments on this subject; and, through I know not what 
unpossible and unintelligible), have shown an amazing zeal 


which appear in the passages formerly referred to. 


bining its ideas. 
forms indeed of which there is 


‘ Some of the 


trlooked entirely the preceding account ef Ins 
passion for the paradoxical (I should rather say the 
for defending the propriety of the hasty éxpressions 


Has not the mind of man (say they) an unlimited power in 
tmoulding and combiming its ideas ? The mind, it must be ow (say they) 


It often produces wonderful forms of its oy 


ned, hath an unlimited power in moulding and com- 
vn out of the materials originally supplied by sense 5 


no exemplar to be found in nature :—ceutaurs and griffins, 


Gorgons and hydras, and chimeras dire. 


But still it must not attempt absolute impossibilities, by givin 
not attempt to conceive the same thing to be black and w 
long, and yet no less than three thousand; to conceive tw 
augle to be at once acute, obtuse, and right 5”? or, we ma 


the third. See Philosophy of Rhetoric, vol. ii. p. 108, & 


ving to its creature contradictory qualities. It must 
hite at the samc time ; to be no more than three inches 


0 or more lines to be both equal and unequal ; the same 
y add, the two sides of a triangle to be not greater than 


C. 
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against his reasoning. ‘It is agreed on all hauds 
(says that learned and ingenious prelate *), that the 
qualities or modes of things do never really exist each 


roduc-0f them apart by itself and separated from all others ; 


ciples 


of LIMA 


Da 


le ‘ 
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j othe but are mixed, as it were, and blended together, seve- 


ral in the same object. But, we are told the mind be- 
ing able to consider each quality singly, or abstracted 
from those other qualitics with which it is united, docs 
by that means frame to itself abstract ideas. For ex- 
ample: There is perceived by sight an object extended, 
coloured, and moved: this mixed or compound idea, 
the mind resolving into its simple constituent parts, and 
viewiig each by itself exclusive of the rest, docs frame 
the abstract ideas of extension, colour, and motion. Not 
that it is possible for colour or motion to exist without 
extension; but only that the mind can frame to itself 
by abstraction the idea of colour exclusive of extension, 


and of motion exclusive of both colour and extension. 


Again, The mind having observed, that in the partieu- 
lar extensions perceived’ by sense, there is something 
common and alike in all, and some other things pecu- 
liar, as this or that figure or magnitude, which distin- 
guish them from one another; it eonsiders apart, or 
singles out by itself, that which is common, making 
thereof a most abstract idea of extension, whichis neither 
line, surfaec, nor solid, nor has any figure or magnitude, 
bat is an idea entircly prescinded from all these. So 
likewise the mind, by leaving out of the particular co- 
jours perceived by sense that which distingnishes them 
one from another, and retaining that only which is eom- 
mon to all, makes an idea of colony in abstract, which 
is neither red, nor blue, uor-white, nor any other deter- 
minate colour. Aud as the mind frames to itself abstract 
ideas of qualities or modes, so docs it by the same preci- 
sion or mental separation attain ahstract ideas of the 
more compounded beings, which ineludé several coex- 
istent qualities. For example: The mind‘ having ob- 
served that Peter, James, and John, resemble each other 
in certain common agreements of shape and other qua 
lities, leaves out of the complex or compounded idea 
it has of Peter, James, and any otlier particular man, 
that which is peculiar to each, retaining only what 
15 common to all, and so makes an abstract idea 
Wherein all the particulars equally partake, abstracting 
entirely from and cutting off all those cireumstances 
and differences which might determine it to any par- 
ticular existence. After this manner, it is said, we 
come by the abstraet idea of man, or, if you please, 
huimauity or human nature, in which; it is true, there 
is included colour, because there is no man but has 
some colour; but then it can be neither black, nor 
white, nor any particular colour, because there is no 
one particular colour whercin all men partake. So 
likewise there is included stature ; but then it is nei- 
ther tall stature, nor low staturc, nor middle stature, 
but something abstracted from all these; and so of the 
rest. Moreover, there being a great varicty of other 
creatures that partake in some parts, but not all, of 


the complex idea of man ; the mind, leaving out those © 


parts whicli are peculiar to man, and retaining those 
only which are common to all the living creatures, 
irameth the idea of andmal; which abstracts not onl 
from all particular men, but also from all lnrds, beasts, 
Ls) id inse Th stituent s of that ab- 
“shes, and insects, Lhe constituent parts of that a 
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Q bstrae- obviating some cavils which have lately been urged 
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stract idea of animal, are body, life, sense, and spon- Of Abstrac- 
taneous motion. By body, is meant body without any tiou and 


particular shape or figure, there being no one shape er general 

figure common to all animals, without covering cither — 

of hair or feathers or scales, &c. and yet not naked ; 

hair, feathers, scales, and nakedness, being the distin- 

guishing properties of particular animals, and for that 

reason left out of the abstract idca. Upon the same 

account, the spontancous motion must be neither 

walking, nor flying, nor creeping: it is nevertheless 

notion; but what that motion is, it is not easy to 

conceive. 84 
“Whether others have this wonderful faculty of controvert- 


abstracting their tdeas (continues the bishop), they best °°? 7” 


can tell; for myself, I find indeed that I have a facul- 
ty of imagining or representing to myself the idcas 
of those particular things which I have perceived, and 
of variously compounding and dividing them. I can 
imagine a man with two heads, or the upper parts of 
a man joined to the body of a horse. I can consider 
the hand, the eye, the nose, each by itself abstracted 
or separated from the rest of the body. But then, 
whatever hand or eye I imagine, it must have some 
particular shape, and some particular colour.—Like- 
wise the idca of man that I frame to myself, must 


be either of a white, or a black, or a tawney, a 


straight or a crooked, a tall or alow, or a middle- 
sized man. I cannot by any eflort of thought con- 
ceive the abstraet idea above described. To be plain, 
Town myself able to abstract in one sense, as when I 
consider some particular parts or qualities separated 


from others with which, though they are united in. 


some objects, yet it is possible they may really exist 
without them. But I deny that I can abstract one 
from another, or conceive separately those qualities 
Which it is impossible should exist so separated ; or that 
I can frame a general uotion by abstracting from par- 
ticulars in the manner aforesaid ; and there are grounds 
to think most. men will acknowledge themselves to be 
im my case.”?’ 


85 


To think this, there arc indeed such good grounds, shown to. 
that it is probable some of our readers, little conver- be 2bsurd. 


sant with the writings of modern mctaphysicians, are 
by this time d&sposed to suspeet, that the bishop in 
his zeal may have misrepresented the doctrine. of ad: 
straction ; as no man in his senses, who is not perverted 
by some darling hypothesis, can suppose himself ca- 
pable of tagging together such monstrous inconsisten- 
cics, as magnitude which is neither large wor small, 
and colour which is neither white, red, green, nor 
black, &c. But that the ingenious prelate, in his 
account of this process of looping aud pruning, as Mr 
Harris contcmptuously, but most properly, terms it, 
has not cxaggerated in the smallest degree, is apparent 
from the following account of abstraction given by Mr 
Loeke. “ Abstract tdceas (says that writer) are not so 
obvious or easy to children, or the yet unexercised 
mind, as particular ones. If they seem so to grown 
men, it is only because by constant and familiar use 
they are made so; for when we nicely reflect upon 
them, we shall find that general ideas are fictions and 
eontrivances of tlhe mind that carry difficulty with 
them, and do not so easily ofler themselves as we are. 
apt to imagine. For example, docs it not require 
some pains and. skill to form the general idea of a 

triangle. 
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Of Abstrac- triangle (which 1s yet none of the most abstraet, com- 
tion and prehensive, and difficult)? for 1t must be neither obligue 
general nor rectangle, neither equilateral, equicrural, nor sca- 
fdeas. lenon, but all and none of these at onee. In effect, it 13 
something imperfeet that cannot exist, an idea wherein 

some parts of several different and inconsistent ideas are 

‘put together.’ ‘ Surely (to use the words of Prin- 

% Philoso-. cipal Campbell *) the bare mention of this hypothesis 
phy of Rhe- is equivalent to a confutation of it, sinee it really 
scat eonfutes itself? But if any man has the faeulty of 
framing in his mind such an idea of a triangle as is 

here deseribed, it would be vain in us to dispute 

vith him; for we are possessed of no such faeultv, 

and therefore would fight on unequal terms. All 

we have to desire is, that the reader would fully and 

certainly inform himself whether he has such an idea 

or not; and this ean be no hard task to perform. 

What is more easy for any one than to look a Iit- 

tle into his own thoughts, and there try whether he 

has, or ean attain to have, an idea of colour separated 

from all extension 3 of extension, whieh is neither greaé 

mor small; of taste, which is neither sweet nor dztter, 

nor acd, nor agreeable, nor disagreeable; or the general 

idea of a triangle, which is neither ob@que nor rectan- 

gle, equicrural, equilaterat, nor scalenon, but all and 


86 none of these at once (M)? 
‘Abstract Dr Reid having denied that there are or can be 
the cence an the mind any 7deas of sensible objects, rejects of 
with ab-| course the doctrine of abstract general ideas, whilst he 
stract maintains in faet the same thing, only substituting the 
ideas. word conception for the word zdea. “ What hinders 


me (says he) from attending to the whiteness of the 
paper before me, without applying that colour to 
any other object??? We know nothing indeed which 
‘can hinder any man from performing this operation, 
whieh is daily and hourly performed by infants ; but 
will the doctor say, that he can attend to colour, or 
coneeive it, abstracted from the paper and every other 
surface ? We are persuaded he will not, though hie 
immediately adds, the “ whiteness of this individual 
object is an abstract conception.» Now we should ra- 
ther have thought, that, consistent with his own no- 
tions of colour, he would have called the whiteness of 
‘the paper a conerete quality, and his own coneeption of 
it a particular and concrete conception. If he eonceives 
the whiteness as separated from the paper, it is no 
longer the whiteness of that individual object : and he 
inust either eonccive it as abstracted from a// objects, 
whieh is plainly impossible: or he must eonceive it as 
inhering in some other object, and then neither the 
quality of whitcness, nor his eonception of it, is ab- 
stract in general, but econerete and particular. He 
affirms, however, ‘ that in abstraction, strietly so eall- 
ed, he can perceive nothing that is difficult cither to 
be understood or praetised.”” This is goimg much 
farther into the doetrine than Mr Loeke went; for 


_ (x) “Tf sueh an extraordinary faculty (abstraetion) were possible, I eannot for my part conceive what purpose 
it could serve, An idea hath been defined by some logicians, the form or resemblance of a thing in the mind 5 
and the whole of its power and use in thinking is supposed to arise from an exact eonformity to its archetype. 
What then is the use or power of that idea, to whieh there neither is nor ean be any arehetype in nature, which 


is merely a creature of the brain, a monster that bears not the likeness of any in the universe ?”? Philosophy of 
Whetoric, vol. ii. p. r10. 
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he owned that there was much difficulty in it. Let of abstrac, 
us see how it becomes so easy to Dr Reid. “ What tion ang 
can be more easy (says he) than to distinguish the £eneral 
different attributes which we knew to belong to asub-_“*%* 
ject? Jn aman, for instance, to distinguish his size, 
his complexion, his age, his fortune, his birth, his pro- 
fession, and twenty other things that belong to hm.” 
All this indeed, and much more, we can do with the 
utmost ease; but this is not abstraetion, strictly so 
called, nor any thing like abstraction. We distinguish 
the size, the complexion, the age, &c. of the man, from 
ene another: but still we conceive them all as Azs qua- 
lities ; nor is it possible, at least for us, to abstract them 
from him, without coneeiving them as the qualities of 
some other man; so that ow7 conceptions are all con- 
crete and particular. ‘¢ It ought likewise to be ob- 
served (says the professor), that attributes may with 
perfect ease be distinguished and dzszoined in our con- 
ception, which eannot be actwally separated in the sub- 
ject.”?> They may be so in his conception, but cer- 
tainly not in ours 3 for we can coneeive nothing which 
may not actually exist. ‘ Thus (continues he) 1 ean 
in a body distinguish its solidity from its extension, 
and its weight from both. In extension, I can di- 
stinguish length, breadth, and thickness; yet none of 
these ean be separated from the body, or from one. 
another. It is therefore certain, that attributes, whicl: 
in their nature are absolutely inseparable from their 
subject, and from one another, may be disjoined in ovr 
coneeption ; one canzot exist without the other, but 
one can be conceived without the other.’ So far is 
this from being a matter of certainty, that in every 
possible sense in which we can understand the word 
conception, it appears to us as cvidently false, as that 
three and two arc equal to nize. It is indeed not dif- 
ficult to distinguish 2 a body its solidity from its ¢xe 
tension, and its weight from both: but ean we distin- 
guish them out of the body? or, to speak in plain 
language, ean we conceive solidity as separated from 
all extension and all weight? Unless this ean be done, 
and by ws it cannot be done, there is no abstraction 
strictly so called. It is indeed easy to eoneeive solidity 
or extension abstraeted from any one individual object: 
but how is it done ? Why by transferring your at- 
tention to some other zadivzdual object. Thus, we ean 
casily conceive solidity or extension separated from a 
guinea, for instanee; but it is only by transferring our 
thoughts to another body, @ piece of silver, or a ball of 
lead, &e. and our coneeptions in both eases are part 
car and conercte. 

As we think this opinion of Dr Reid’s respecting 
ABSTRACTION both ill-founded and of dangerous econ- 
sequences, we have expressed our dissent from it in 
strong terms ; and in doing so we have only followed 
the example set us by himself when dissenting from the 
theorics of Hume and Berkeley. But we are so tho- 


rou ghly 


\ 
‘a 
, 
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Capstrae- roughly convinced that the doctor’s acuteness is superior 
mand to our own (M), that we are not without our fears that 
metal we may have mistaken his meaning. We are consci- 
deas. ons that we have not wilfully misrepresented it 5 and 
to enable our readers to judge for themselves between 
him and us, we shall lay before them his definition of 

$4 general conceptions in his own words. wo 
Sng That there are in every language general terms, is 
‘| jrthey Known to all mankind; for such are «all substantives, 
| mn proper names exeepted 3 and ae adjectives. But ‘it 1s 
4), Inte. UMpossible (says the doctor*) that words can have a 
val  geucral sigmiication, unless there be conceptions in the 
;versof mind of the speaker and of the hearer, of thzngs (x) 
“Pan. that are general. It is to such that I give the name of 
general conceptions: and it ought to be observed, that 

they take this denomination, not from the aet of the 

nnd in conceiving, whieli is an individual act; but 
from the objcet or thing conceived, which is gencral.” 
Now, whatever is conceived, must be cither crtcrnal to 
the mind, or present with it. Bunt the doctor himself 
acknowledges, “ That all the objeets we perccive are 
individuals, Every object of sense, of memory, or of 
consciousness, 13 an individual object. All the good 
things we enjoy or desire, and all the evils we feel or 
fear, must come from individuals 5 and I think I may 


made in the heavens above, or in the earth beneath or 

in the waters under tlie earth, is an individeal.”” Tf this 

be so, and no man ean call it in question, it is obvious 

that we can have no general conception of any thing ex- 

ternal, ‘The act of conceiving is az indiviiluad act; and 

therefore the only thing which can be gencra/, must be 

| something present with the mind, and different from the 

tf? mere act of conceiving: But what ean this be, if not what 

) 88 Berkeley and others call an ¢dea? and how can we have 

1. ‘neral an zdea of which we are not consczous? yet every thing 

ifica- . — » vie : 

| of which we are eonseious Dr Reid limself acknow- 
| ledges to be an zzdevrdual. 

But if the doctrine generally received respecting ab- 
stract ideas be so very absurd as it has appeared in our 
representation, how comes it to be so prevalent among 
the acutest philosophers ? ‘To this we answer, that those 
plnlosophers have certainly in this instance been im- 
posed upon by the structure of language. Iivery ad- 
jective and every substantive, proper names exeepted, 
are words of gencral signification ; and all science is 
conversant about general truth; but as words are said 
to be significant, not of things, but of ideas; and as 


ee ee 


truth results from the agreement or eoincidence of 


ideas 5 it has been hastily supposed, that without gene- 
ral ideas there could have been neither general terms 
nor general truth. This is plausible, but it is not solid. 
Every object which aflects our senses is an individual 
object ; but we perceive that two or more objects which 
uffcet some of our senses very differently, aflect others 
of them in precisely the same way. ‘Thus, the paper 
upon which one writes, the snow wlich he perccives 
from his window, and the milk which he may use at 
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venture to say, that every creature which God has. 
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breakfast, affect lis senses of touch and taste very differ- of Atstrac- 


eutly, but they present the same appearanecs to his eye. 
This diversity in the one case he believes to proceed 
from different powers or qualities in the several objects; 
and the sameness of appcarance in the other, from simi- 
lar qualities in these objects. To the similar qualities, 
though he can frame no idea of them abstraeted front 
every individual object, he gives one common name; 
and calls every object which presents the same apnear- 
ance to his eye that snow does, a white object 5 where 
the word wzte does not stand for an abstract idea, but 
for a quality inherent in one or more objects. Hence 
the origin of adjectives in language, whieh denote more 
than can be expressed by any elass of substantives ; fox 
every adjective, besides the power of a name, includes 
in itself the foree of a conjunction. See Grammar. 
The other class of general terms comprehkends sub- 
stantives 5 of which the origin is as follows: The ob- 
jeets about which we have oceasion to speak or write 
are so numerous and so fluctuating, that if cvery indi- 
vidual had a proper name, a complete language could 
never be tormed. But as there are not perhaps in na- 
ture two objects that appear to us similar in all re- 
spects, so are there not in nature two objeets which 
affect ai? our senses differently. The mind, therefore, 
either actually perceiving two or more objects at once, 
or contemplating the zdcas lett by two or mere objects 
in the memory, perceives, by its intellectual power, in 
what respects they agrec and in what they disagree. 
If the agreement be striking, and in more qualities 
than onc, it combines the several individuals into one 
class or species, giving to the whole a common name, 
which equally denotes the speeics and every individual 
belonging to it. Thus, observing that Pcter, James, 
and John, agrce in having the same erect form, in 
walking on two legs, in having hands, &e. and ia be- 
ing endowed with reason, we combine these three, and 
all other individuals which we perccive to agree in the 
same striking and important qualities, into one species, 
to which we give the name of man—a werd which 
eqnally denotes the whole specics and every individual 
of it. Again, Contemplating several figures, which all 
agree in the circumstance of being bounded by three 
straight lines meeting one another so as to form three 
anvles, we call the whole’class of fgnres and eaeh indi- 
vidual by the name of ¢rzungle—though it may be in- 
possible to contemplate any number of triangles with- 
out perceiving that all the angles of one are acute 5 
that one angle of another is a right angle; and that im 


tion and 
general 
Ideas. 
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the third there is one angle obtuse; but the word tr7-— 


angle, unless it is limited in its signifiation by the ad- 
dition of an adjcetive, is equally expressive of an acute- 
angled triangle, a right-angled triangle, and an obtuse- 
angled triangle. By thus arranging individuals ac- 
cording to their most conspicuous qnalities, we may 
combine all the objects existing into so many classes or 
species, which shall be afterwards known by as many 
names; but of each species we neither have, nor can 


ak have, 


(a1) Notwithstanding this declaration, which is made with the gr 


eatest sinecrity, we do not apprekend that we 


are guilty of presumption when we examine the doctor’s opinions. Berkeley and Hume were certainly as acute 
as any metaphysician who has sueceeded them ; yet their opinions have been canvassed without ccremony, and to 


mueh advantage. Aliquando bonus dorvmttat Homerus. 


with the other ? 


(N) He tells us soon afterwards, that there are no things general, 


How is the one passage to be reconciled 
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the name line, and: the 7dea of a line in the imagination, Of Astrac. 


Of Absirac- have, any other idea than that of a multitude of similar 
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Names and 


ideas often 
used as 
niere signs, 


individuals. 
As our aequaintance with nature enlarges, we dis- 
cover resemblances, striking and important, between one 
speeies and another, which naturally begets the notion 
of a higher class called a genws. From comparing man 
with beasts, birds, fishes, and reptiles, we pereeive that 
they are all alike possessed of life, or a principle of sen- 
sation and action, and of an organized body : hence we 
rank them all under a higher class or genus, to which 
we give the name of azzmal ; whieh equally denotes the 
whole genus, eaeh species comprehended under the ge- 
nus, and every individual of every species. Thus, az2- 
mal, isa genus; man, beast, brrd, are so many spectes 
comprehended under that genws ; and Peter, James, and 
John, are tndivrduals of the species man. Peter, James, 
and John, are proper names, denoting each an zrdivr- 
dual; man, beast, bird, are specific terms, denoting each 
a whole species eomprising many individuals ; and ant- 
mal is a gencral term, because it denotes a whole genus, 
comprehending under it several species, of which each 
consists of any mdividuals; and the general term 
denotes either the whole genus, all the species, or any 
tndividual of all the species. This is the whole mystery 
of abstraction: they are merely terms, that in striet- 
ness of speech are general and abstract ; and even those 
are general only as s7gzs, of which the full signifieation 
cannot always be represented by any eonceivable zdea. 
‘‘ It is a received opinion (says Bishop Berkeley), 
that language has no other end but the eommunicating 
of our ideas, and that every signifieant name stands for 
an idea. This being so; and it being withal certain, 
that names, whieh yet are not thought altogether insig- 
nifieant, do not always mark out partieular eonceivable 
ideas ; it is straightway coneluded that they stand for 
abstract notions. ‘That there ure many names in use 
amongst speculative men, whieh do not always suggest 
to others determinate particular ideas, is what nobody 
will deny: and a little attention will discover, that it 
is not necessary, even in the strictest reasonings, that 
signifieant names, which stand for ideas, should every 
time they are used excite in the understanding the ideas 
they are made to stand for. Jn reading and diseours- 
ing, names are for the most part used as letters in al- 
gebra 3 in whieh, though a particular quantity be mark- 
ed by eaeh letter, yet to proeeed right, it is not re- 
quisite that in every step each letter suggest to our 
thoughts that particular quantity it was appointed to 
stand for.” The same thing is truc of ideas, which 
as well as names are often used merely as signs repre- 
senting a whole class; and on that aeeount they may 
be called general, though every idea is in itself strictly 
partieular. Thus, “ An idea, whieli considered in 
itself is partieular, becomes general by being made to 
represent or stand for all other particular ideas of the 
same sort. ‘To make this plain by an example, suppose 
a geometrician is demonstrating the method of cutting 
a line in two equal parts: He draws, for instanee, a 
black line of an inch in length: this, whiel: in itself is 
a partieular line, is nevertheless, with regard to its sig- 
uifieation, general; since, as it is there used, it repre- 
sents all particular lines whatsoever: so that what is 
demonstrated of it is demonstrated of all lines, or, in 
other words, of a line in general. And as that parti- 
cular line becomes general by being made a sign, so 


stract or gencral line, but of all particular 


either of which taken absolutely is particular, by being tion and 


signs are made general likewise. And as the former 
owes its generality, not to-its being the sign of an ab- 
right lines 
that may possibly exist ; so the latter, the name and 
the idea, must be thought to derive their generality 
from. the same eanse, namely, the various partieular 
lines which each of them indifferently denotes.” A- 
gain, When one demonstrates any proposition concern- 
ing triangles, it is to be supposed that he has in view 
to demonstrate an universal truth; yet the partieular 
triangle which he considers must be either equilateral, 
isosceles, or scalenon; for a plain triangle, which is 
none of these, can neither exist nor be conceived. But 
whether it be of this or that sort is of no importance, 
as any of them may equally stand for and represent all 
rectilineal triangles, and on that account be denomi- 
nated znzversal. 

This doctrine respecting names and ideas being used 
merely as ségus, has been adopted by almost every sub- 
sequent philosopher; and by Primeipal Campbell it 
has been illustrated with perspieuity and acuteness 
every way worthy of the author of the Dissertation on 
Miraeles. “In confirmation of this doctrine (says 
he *), it may be observed, thiat 
sivns, as well as speak by them. 
constitute seicnce, which give exereise to reason, and 
are discovered by philosophy, are gencral; all our 
ideas, in the strictest sense of the word, are particular. 
All the particular truths about whieh we are conver- 
sant are properly historical, and compose the furniture 
of memory. Nor do I inelude under the term /estor7- 
cal the truths whieh belong to natural history ; for even 
these too are general. Now, beyond partieular truth 
or historical facts, first pereeived and then remembered, 
we should never be able to proceed one single step in 
thinking any more than in conversing, without the use 
of signs. 

‘When it is affirmed that the whole ts equal to alt 
its parts, there cannot be an affirmation which is more 
perfeetly intelligible, or whieh commands a fuller as- 
sent. If, in order to comprehend this, I recur to 
ideas, all that I can do is to form a notion of some in- 
dividual whole, divided into a certain number of parts 
of whieh it is constituted; suppose of the year, divided 
into the four seasons. Now all that I ean be said 
to discern here is the relation of equality between this 
particular whole and its component parts. If L recur 
to another example, I only perceive another particular 
truth. The same holds of a third and of a fourth. 
But so far am J, after the perception of ten thousand 
particular similar instanees, from the diseovery of the 
universal truth, that if the mind had not the power of 
considering things as signs, or particular ideas as re- 
presenting an infinity of others, resembling in one eir- 
cumstanee though totally dissimilar in every other, I 
could not so much as conceive the meaning of an uni- 
versal trith. Henee it is that some ¢deas, to adopt the 
expression of Berkeley, are particular tn their nature, 
but general in thetr representation.” 

But if in universal propositions, ideas partieular im 
themselves be used only as the signs of others, it may 
be demanded, how we can know any proposition to be 
true of all the ideas which are represented by the 

sign ? 
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Tor example, having demonstrated that’ the 
three angles of am isoseeles rectangular triangle are 
equal to two right ones, how ean we ‘conclude that 
this affection therefore agrecs to all other triangles 


avhich have neither a right angle nor two cqual sides ? 


"Yo this question Bishop Berkeley and Principal Camp- 
bell give the following answer: Though the idea we 
Have in view whilst we makc the demonstration be that 
of an isosceles rectangular triangle, whose sides are of 
a determinate length, we may yet be certain that the 
demonstration extends to all other rectilineal triangles 
of what sort or bigness soever ; for this plain reason, 
that neither the equality nor determinate length of the 
sides, nor the right angle, are at ‘all coneerned in the 
demonstration. It is true, the idea or diagram we 
have in view includes all these particulars; but then 
there is not the least mention made of them in the 
proof of the proposition. It is not said the three 
angles are equal to two right angles, dccause one of 
them is a right angle, or because the sides comprehend- 
ing it are of cqual length; which sufheiently shows 
that the right angle might have been oblique and the 
sides unequal; and for all that the demonstration have 
held good. In every one of Euclid’s theorems, a par- 
ticular triangle, and a particular-parallelogram, and a 


particular eirele, are cmployed as signs to denote all, 


triangles, all parallelograms, and all cireles. When a 
geometrieian makes a diagram with ehalk upon a 
board, and from it demonstrates the property of a 
straight-lined figure, no spectator cver magines that 
le is demonstrating a property of nothing else but that 
individual white figure, five inches long, which is before 
him.—E very one is satisfied that he 1s demonstrating 
a property of all of that order, whethcr more or less ex- 
tensive, of whieh it is both an example and a sign; 
all the order being understood to agree with it in eer- 
tain eharactcrs, however different in other respects. 


‘Nay, what is more, the mind with the utmost facility 


extends or contracts the represcntative power of the 
sion as the partieular occasion requires. Thus the 
same equilateral triangle will with equal propriety 
serve for the demonstration, not only of a property of 
ull equilateral triangles, but of a property of all iso- 
seeles triangles, or even of a property of all trrangles 
whatever. Nay, so perfectly is this matter understood, 
that if the demonstrator in any part should recur to 
some property belonging to the particular figure he 
hath construeted, but not essential to the kind mem- 
tioned in the proposition, and which the particular 
figure is solely intended to represent, every intelligent 
observer would instantly detcct the fallacy : So entire- 
ly for all the purposes of seienee doth a particular serve 
for a whole speeics or genus. Now, why one vwzs7ble 
mdividual should in our reasonings serve without the 
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‘smallest inconvenience as a sign for an infinite nuinber, Of Abstraé- 
and yet one conceivable individual, or a particular idea tion and. 


of imagination, should not be adapted to answer the 


same end, it will, we imagine, be utterly impossible to 

say (N). 
it must, however, be confessed, that there is a con- 
siderable diflerence in kind, between zdeas used as signs 
and the gevera/ terms of any lunguage. Amongst all 
the individuals ‘of a species, or even of the highest ge- 
nus, there is still a natural eonnexion, as they agree 
in the specifie or generie character; and when the 
mind makes use of any positive idea as the sign of the 
species or genus, that idea appears in the imagination 
as an exact resemblance of some onc individual. But 
the connexion which subsists between words and things, 
or even between words and ideas, is in its origin ar- 
bitrary ; and yet its eflect upon the mind is much the 
same with that of the natural connexion between ideas 
and things. For having often lad occasion to observe 
particular words used as signs of particular things, and 
speeiiic terms used as signs of a whole specics, we con- 
tract a habit of associating the sign with the thing sig- 
nified, insomuch that either being presented to the 
mind necessarily introduces or oceasions the appre: 
heusion of the other. Custom in this instance ope- 
rates preciscly in the same manner as natural resem- 
blanee in the other; so that certain souiids, and the 
ideas of things to whieh they are not naturally relat- 
ed, eome to be as thoroughly linked in our coneep- 
tions as the ideas of things and things themselves. 
Nay, so completely are they linked together, that we 
uften use, through long chains of reasoning, certain 
sounds or words, without attending at all to the ideas 
or notions of which they are signs. 1 believe (says 
the author of A Treatise on Human Naturc), that every 
one who exaniunes the situation of his mind m reason- 
ing will agree with me, that we do not annex distinct 
and complete ideas to every term we take use of ; 
and that in talking of government, church, negotiation, 
conquest, we scldom spread out in our minds all the 
simple ideas of which the compound notions signified 
by these terms arc eomposed. It is, however, observ- 
able, that notwithstanding this imperfeetion, we may 
avoid talking nonsense on these subjeets, and may per- 
eeive any repugnanee among the ideas as well as if 
we had a full comprehension of them.?? This remark 
generally holds true; but then it is to be observed, that 
all the words used as signs, and which yet do not denote 
any one conceivable determinate zdea, must be capable 
of definition. ‘Thus, in matters that are perfectly fa- 
miliar, in simple narration, or in moral observations on 
the oeeurrences of life, a man of common understand- 
ing may be deceived by specious falschood, but is hard- 
ly to be gulled by downright nonsense or a repug- 
4E 2 nance 


(x) Were it possible to frame an abstract gencral idea of a triangle, which is neither equilateral, isoseeles, nor 
sealenon, even that zdea must be used merely as a sign as mueh as any particular triangle whatever; and the 
question might still be asked, How we can know any proposition to be true of all the triangles represented by 
the sign? For example: having demonstrated that the three angles of an ideal triangle, which 1s neither equi- 
lateral, isosceles, nor sealenon, are cqual to two riglit angles, how ean we conclude that this affcetion agrees 
to triangles which are equilateral, &c.? To this question it 1s not easy to conecive what answer eould be 
given other than that of Berkeley and Campbell, in the case of using particular and conceivable triangles as 
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Almost all the possible applications 
of the terms (in other words, all the acquired rclations 
of the signs) have become customary to him. The con- 
scquence is, that an unusual application of any of them 
is instantly detected: this detection breeds doubt, and 
this doubt occasions an immediate recourse to definition ; 
which, proceeding through species and genera, resolves 
complex terms into others less complex, till it ends at 
last in simple ideas and relations, which can neither be 
defincd nor misunderstood (0). See Locrc. 

Thus then we sce, that though there are no ideas, 
properly speaking, general and abstract, a man may, 
by terms and particular ideas, used as sigs, arrive at 
the knowledge of general truth. In neither casc is it the 
matter, if we may be allowed the expression, but the 
power of the sign that is regarded by the mind. We 
find, that cyen in demonstrative reasonings, signs the 
inost arbitrary, or mere symbols, may be used with as 
little danger of error as ideas or natural sigus. ‘The 
operations both of the algebraist and arithmetician are 
strictly of the nature of demonstration. The one em- 
ploys as signs the letters of the alphabet, the other cer- 
tain numerical characters. In neither of these-arts is 
it necessary to form ideas of the quantities and sums 
signified; in some instances it 1s even impossible without 
resolving the quantity or sum into parts, in a manner 
analogous to definition ; and then the mind comprehends 
not the whole quantity or number at once, but the se- 
veral parts of which it is composed, which it connects 
(P) by the relation of junction or addition. Yet with- 
out this resolution, tho equations and calculations car- 
ried on by means of the letters and figures significant 
of the whole quantity or the whole sum, are not the 
less accurate or convincing. And so much for abstrac- 
tion, generalization, aud the power of szgzs, whether 
natural ov artificial. 


Cuap. V. Of the AssociATIon of Ings. 


EVERY man whilst awake is conscious ef a conti- 
nued train of thought spontancously arising in his 
mind and passing through it; nor could a single now 
or instaut be pitched upon in which some idea is not 
present iu Ins meniory or imagination. No one idea, 
however, unless detained by a voluntary exertion of 
the mind, or unless productive of intense pleasure or 
pain, remains long in the imagination ; but each _has- 
tens off the stage to make way for another, which 
takes its turn and is succecded by a third, &c. We 
ure not to imagine that this train of thought is alto- 
wether fortuitous and incoherent. It is evident 
(says Mr Hume*), that there is a principle of con- 
nexiou between different thoughts or ideas of the 
mind; and that, in their appearance to the memory 
cr imagination, they introduce each other with a eccr- 


tain degree of method and icgularity. 
scrious thinking or discourse this 1s so sbservable, that 
any particular thought which breaks in upon the re- 
gular track or chain of ideas is immediatcly remarked 
and rejected. Even in our wildest and most wandering 
reveries, nay, in our very dreams, we shall find, if we 
reflect, that the imagimation ran not altogether at ad- 
ventures, but that there was still a connexicn upheld 
among the different ideas which succeeded each other 
Were the loosest and freest conversation to be tran- 
scribed, there would immediately be observed some 
thing which connected it in all its transitions: Or, 
where this is wanting, the person who broke the thread 
of discourse, might still inform you, that there had secret- 
ly revolved in his mind a succession of thoughts, which 
had gradually led him from the subject of conversa- 
tion. Among different languages, even where we 
cannot suspect the least cennexion or communicatien, 
it is found, that words cxpressive of ideas the most coni- 
pounded, do yet nearly corrcspond to each other; a 
certain proof that the simple ideas comprehended in 
the compound ones, were bound together by some unt- 
versal principle, which had an equal influence on all 
mankind.”’ 


That these observations arc well founded, CVErY Principles 
aman may be satisfied by locking attentively into his of associa- 
but when the author reduces the prin- on. 


own thoughts ; 
ciples of this association of ideas to three, viz. resem- 
blance, contiguity im time and place, and cause or effect, 
he certainly contracts them within too narrow a com- 
pass. ‘That these principles often serve to connect 
ideas, will not indeed be denied. A picture Jcads our 
thoughts to the original: the mention of one apart- 
ment in a building introduces an inquiry or discourse 
concerning the others: and if we think of a wound, 
we can hardly forbear reflecting on the pain which fol- 
lows it. But surcly ideas sometimes succced each 
other without resemblance, without cont7guity in time 
or in place, and without being connected by the rela- 
tion of a cause to its effect. Besides all this, there are 
other associations tlian of zdeas. Ideas are associated 
with passions and emotions, and passions and cmotions 
are associated together. A particular idea is associ- 
ated with a proper name, and often with the general 
name of the species. General conceptions, such as those 
which Mr Locke calls mixed medes (see MopE), are 
associated with siens both audible and visible, and signs 
are associated with each other. Surcly virtue, as it con- 
sists 1m action and intention, does not resemble the sownd 
virtuc, is not contiguous to it in time or in place, and 
is neither its cause nor its effect ; nor is it conceivable, 
that the arbitrary signs of different things should have 

any natural relation to one another. 
_ But were the enumeration complete, the bare men- 
tion of thesc principles does not account for the phe- 
nomena : 


Sean eee 


_ (0) For a farther view of this subject, see som 
ing abstraction by Professor Dugald 
Mind. | 


(?) No man, we think, will pretend that he can perccive at one v 


that lic can imagine or conccive at once a milli 


1OO-+-109-+100, &e. 


e exccllent obscrvations on the common dectrine concern- 


Mewart of Edinburgh. Elements of the Philosophy of the Human 


iew a millon of individual men, or 


Which: Geta! -_ we i on of idcal men: yet le may divide the millien into parts, 
Wuch, in tie onc case may be casily viewed, and in the other mav 


Thus, 


be easily conceived, in succession. 


ln our more Association 
of Ideas. 


Pasty. 
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ion nomena: Four, granting the fact, it may still be asked, 
as. Why does a pieture lead our thoughts to the original ; 
—~ or the mention of one apartment in a building introduce 
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ception should be revived at once, so as that we eannot Acsociation 
have an ilea of the trunk of a tree without pereeiving of Ideas. 

the ideas of the branehes associated with it. ‘This is “wm 


' 


an iaquiry concerning the others ? 


‘impression, (@). 


‘Lo these questions 
our author has given no answer 3 nor are we aequainted 
with any writcr who ean be said to have attempted it, 
exeept Dr Hartley and his ingenious editor. There 
may be some of our readers whom the names of these 
men will prejudiee against their theory: but, doubtless, 
the greater part are willing to adopt truth, or to exa- 
mine an ingenious speculation, from whatever quarter it 
comes. ‘I’o such as feel themselves otherwise disposed, 
we beg leave to say, that if they allow the name of 
Priestley to disgust them at what follows, they will 
furnish him with anew proof of the truth of the doctrine 
which they reject. 

That zdeas should be assoeiated together, seems to 
be mmevitable from the manner in which the mind ae-. 
quires them. All our ideas, properly speaking, are 
of sensible objects, and by far the greater part of them 
of wiszble objects. But every sensible object eonveys 
at onee various sensations and pereeptions to the mind, 
which appear not only united in fact, but inseparable 
in imagination. Thus, when a man looks at any par- 
ticular objeet, a tree for instance, lic perecives the 
trunk, branches, leaves, siz2, shape, and colour, &e. of 
the whole at once: lic does not first pereeive the figure 
of the trunk, then its s7%e, then its colour, then the 
branches, &c. all in suecession : but a perception of the 
awhole is conveyed to the mind by one simultaneous 
We have already seen, that the 
senses, in fact, eonvey nothing to the mind but their 
respective sensations ; and that the perception of the 
external object instantly follows the sensation. We 
have likewise seen, that sensation is occasioned by 
some impression, Coneussion, or vibration, given to 
the nerves and brain, and by them eommunieated to 
the mind or pereipient being. We have likewise seen, 
that memory depends as much upon the brain as ori- 
ginal sensation, and is always attended or occasioned 
by similar coneussions or vibrations, &e. ‘These are 
faets proved by universal experience, and which, we 
believe, no thinking man has ever ealled in question. 
{t follows, therefore, that everv actual sensation must 
leave some effeet in the brain, either an actual print, 
which seems to be impossible, or a tendency to vibrate 
or be agitated in the same way as when the original 
impression was made. This being the case, it is na- 


indeed not merely natural, but the contrary seems to 
be impossible ; for as the original agitation or vibra- 
tion was occasioned by the whole tree, it is evident, 
that whatever effect or tendeney that agitation or 
vibration left behind it, must be left by the whole vi- 
bration, and therefore be cqually related to the whole 
tree. 

But no objeet stands single in nature. When we 
view a tree, or any thing else, we always notice, how- 
ever transiently, the field where it grows and the ob- 
jeets around it. These two leave effeets in the brain 
at the same time that the tree does so; and therefore 
make their appearanee with it in the memory or ima- 
gination: but if the tree was the objeet to which we 
prineipally attended during the aetual sensation, the 
idea of it will be much more vivid than the idea of its 
adjunets, and remain much longer in the imagination 
or memory; beeause the orginal sensation by whieh it 
was pereeived, was struek mueh deeper than the sen- 
sation by which its adjunets were perecived. All 
this must be intelligible to every one who attends to 
what we have already said of sensation, perception, and 
memory. 

Thus we see why a pieture leads our thoughts to 
the original, and why the mention of one apartment 
in a building introduees an inquiry concerning the 
others. It is not merely beeause the pieture resembles 
the original, and because the apartments of a building 
are contiguous. Between a plain surface, variously eo- 
loured and shaded, and the contour of the human 
face, there is certainly very little real resemblanee, as 
any man may be eonvineed who plaees his eye with- 
in six inehes of a good picture. But the painter, hav- 
ing by his skill in perspeetive, contrived to lay his 
colours on the plain eanvas in such a manner as that 
they refleet the same rays of light with the original, 
provided the speetator stand at the proper distance ; 
these rays proceeding from the picture fall upon the eye 
in the same direction, and therefore give to the nerves 
and brain the very same impulse whieh was given by 
the original, When one apartment of a building is 
mentioned, we inquire concerning the others from the 
very same cause that, when we think of the trunk of 
a tree whieh we have seen, we cannot avoid thinking 
likewise of its branches. 
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But the principle of association takes place among Association 
things not naturally conneeted, as the apartments of stvesmean- 
., lng to the 
a 
words of 
language ; 


tural to eonelude, that when any part of the original 
pereeption is revived in the memory, the whole per- 


(q) This is certainly the case with adults, but it may be doubted whether it be so with very young elul- 
dren. It has been shown already, that the sensation communieated by the eye from any visible objeet, has 
. not the least resemblanee to that object; and that in looking at a tree or any thing else, a full-grown man 
pays not the least attention to the appearance which the tree really makes to lus eye ; nay, that he is not even 
conseious of that appearance farther than as it consists in colour. It is by the sense of touch only that we 
Acquire ideas of figure, even of plain fignre; and we imagine that we perceive them by the eye only be- 
cause different figures, as distingnishable by touch, are so closely associated with their eorresponding v1- 
sible sensations, that long before we are capabic of inquiry, these two things are mseparable in the imagi- 
nation. It is otherwise with children, who, when they first begin to distinguish objects by the sense of sight, 
appear to do it, with great deliberation, as if they first felt the proper sensation of light and eolour sO or so 
modified, and afterwards acquired, by something like a mental inference, a notion of the figure at which they 
are looking. 
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Association a building and a substance and its: attributes and ad- 


of Tdeas. juncts ' 


It is association which is the origmal source 


v——~ of all the general or complex conceptions which we 


» 


every language. 


have, and which even gives meaning to the words of 
Between sounds considered in them- 
sclves, and things, or the ideas of things, every one 
knows that there is no natural connection; yet the 
idea of every known object is in the mind of every 
man so strictly associated with the name that it bears 
in its native tongue, that the presence of the one 
always suggests the other. It cannot indeed be other- 
wise, if we attend to the manner in which a child 
learns to affix a meaning to the words which he hears. 
—A child knows his mother and nurse, and indced al- 
most every visible object in the family, long before he 
acquires the power of articulation. The impressions 
made by these objects, and repeated daily and hourly 
on his brain, every one of which cxcites a sensation, 
must soon become so deep as not to be casily effaced. 
Numbers of them too are associated together, so that 
the presence of one introduces the other. It has been 
already observed, that ideas of sight are the most vi- 
vid and the most lasting; but the child hearing the 
samc sound often repeated, even that sound comes in 
timc to leave in his memory a permanent idea. He 
then hears the sound nzrse, for instance, uttercd at the 
time when he is looking earncstly at the person of the 
nurse, with whom he is well acquainted, and to whom 
he is strongly attached; and having the two ideas re- 
peatedly excited together, they soon become so as- 
sociated, that the one necessarily excites the other.: 
the word nurse calls into view the zdea of the woman 
treasurcd up in his imagination. 

But we need not have recourse to children for the 
proof of our asscrtion. It is obvious that the name of 
every simple and uncompounded idea can be significant 
enly by association. Of a complex. conception the 
name. may be made intelligible by a definition; but 
simple idcas. cannot be defined, and between ideas and 
sounds there is no natural connexion, so as that the 
one previous to association should suggest the other. 
H.ven of complex conceptions and mixed modes, the 
meaning of the names is generally acquired by as- 
sociation ; for though it is certainly truc, that all sueh 
names are capable of definition, they are yet. used with 
sufficient propriety by thousands. who know not. what 
a definition is. Were a plain unlettercd man asked to 
define virtue, it is not probable that. he could do it so 
as to make himself understoed ;. yet having ideas of 
the practice of justice, charity, fortitude, &c. strictly 
associated in his mind with the word virtue, he ma 
know the general meaning of that word as well as the 
most acute grammarian or the most profound philoso- 
pher. 

An aims is a donation. to a poor man; but a child 
who never heard of this definition knows perfectly 
what an a/msis, from having often seen his parents 
give money to a beggar, and call what they were do- 
ing by the name alms. The sound of the word, after 
having seen the first alms given, will excite in his mind 
an idea of the zzdividual object who received it, and of 
the action of him by whom it was given; but after 
having seen several poor men relieved, he comes to 
associate with the word alms any thing given to any 
person who needs it or appears to be in want. 


AY S Pf Ges. 


So compictely does this association take place “be- Assent 


tween ideas or clusters of ideas, and the words by 
which they are expressed, that even men of letters hear 
and understand perfectly many words withont revicw- 
ing in their minds all the ideas and relations of which 
they are the signs. It bas been already observed, that 
in talking of government, church, negotiation, conguest, 
we scldom spread out in our minds all the simple ideas 
of which the compound notiens signified by these terms 
are composed; and we now add, that the terms ma 
be uscd with sufficient propriety, and be perfectly un- 
derstood by these who never attempted to analyze the 
notions of which they are significant into their pri- 
mary and constituent parts. S:very man has read num- 
berless details of the transactions of one court with 
another: he has heard such transactions universally 
called by the term zegotzation, The term and the 
transactions signified by it are so closely associated in 
lis mind, that they are in a manner inseparable: and 
by this association he knows the meaning of the term 
better than he could have donc by the most eomplete 
definition; which, perhaps, he would find it difficult 
to give, or even to comprehend. 


, ; 9 

We have said, that the:szcanzre of the word virtue and is tht 

23 acquired by association, -by having often heard that ees, 
; our first : 

tions of 


sound applicd -to eertain aetéons; but it.is. extremely 


Part 


of Idea 


probable, that the very motion. cf virtue, simple  and-tye, 


uncompounded as it appears to be, is acquired in the 
very same manner. ‘Lhe first rudiments of the notions 
of meht and wrong and ob/jgation seem to be acquired by 
a child when he ‘finds himself checkcd and controuled 
by superior power. At first he feels nothing but mere 
jorce, and consequently has no notion of any kind of 
vestraint but that. of necessity. -He finds he cannot 
have his will, and therefore he submits. Afterwards he 
attends to many circumstances which distinguish the 
commands of a father, or of a master, from those of any 
other person. ‘Notions of reverenec, love, esteem, and 
dependence, are connected with the idea of him who 
gives those commands; and by degrecs the child ex- 
periences the peculiar advantages of filial subjection. 

de sees also that all his companions, who are noticed 
and admired by others, obey their parents; and that 
those who are of a refractory disposition are universal- 
ly dishked. ‘hese and other circumstances new begin to 
alter and modify the notion of mere necessity, till by de- 
grecs he eonsiders the commands of a parent as seme- 
thing that mzst.20t be resisted or disputed, even though 
he has a power of. doing it; and all these ideas coa- 
lescing, form the notions of moral right and moral ob- 
fgation, which are easily transferred from the com- 
mands of a parent to those of a magistrate, of God, 
and of conscience. ‘This opinion of the gradual for- 
mation ofthe ideas of moral right and wrong, from 
a great variety of elements associated together, per- 
fectly accounts for that prodigious diversity in. the 
sentiments of mankind respecting the objects of moral 
obligation; nor do we see that any other hypothesis 
can account for the facts, If the notion of moral ob- 
ligation were a simple uncompounded idea, arising 
from the view of certain actions or sentiments ; or were 


it acquired, as it certainly might be, by a chain of 


reasoning from the nature of God and the nature of 
man; why should it not in the one case be as mvaria- 


ble as the perception of colours or sounds, and in the 
other 


a 


jtion Other as our judgments of mathematical or physical 
as. truths? But though the shape and colour of a flower 
— appear the same to every human eye; though ever 
man of common understanding knows, that if a billiard 
ball.be struck by another, it will move from its place 
with 2 velocity proportioned to the force of the impulse ; 
aud though all mankind who have but dipt into mathe- 
matics, perceive that any two sides of a triangle must 
be greater than the third side; yet one man practises 
as a moral duty what another looks upon with abhor- 
rence, and reflects on with remorsc. Now a thing that 
varies with education and instruction, as moral senti- 
ments are knewa to do, certainly has the appearance 
of being generated by a series of different impressions 
and associations in some such manncr as we have cn- 
deavoured to describe. Let not any man imagine that 
this account of the origin of moral sentiments endangers 
the cause of virtue, for whether those sentiments be 
instinctive or acquired, their operation is the very same, 
and im either casc their rectitude must often be tried 
by the test of reason, so that the interests of virtue are 
equally safe on this as on any other scheme. Sce 
Morat Philosophy. 

This principle of association has so great an in- 
fluence over all eur actions, passions, reasonings, and 
judgements, that there is uot perhaps any one -thing 
which deserves more to be looked after in the educa- 
tion of youth. Some of our ideas—such as those of 
a substance and its attributcs, a genus and the species 
contained under it, a species and its several individuals, 
have a real connexion with each other in nature. 
These it is the office of our reason to trace out and 
to hold together in that union and order in which na- 
tare presents them to the view of the mind; for such 
asscciations constitute perlaps the greatest part of ne- 
cessary and of useful truths. But there are others 
formed by custom and caprice, which are too often 
the sources of crror, superstition, vice, and misery— 
of errors the morc dangerous, and of vice the more 
deplorable; that if the associations have been long 
formed without an attempt to dissolve them, they ge- 
nerally become at last too strong to be broken by the 
most vigorous effort of the best-disposed mind. ‘Thus, 
Pies let a foolish maid * amuse or rather frighten children 
PEs) and with stories of ghosts appearing in the dark, let her 
ip \duetrepeat these fictions till they have made a deep im- 
' yo pression on the young minds, and the notion of ghosts 

will in time become so closely associated with the 
idea of darkness, that the one shall always introdnce 
the other; and it may not be in the power of the 
ehildren, after they have become men, and are con- 
vinced in their judgments of the falsehood and ab- 
surdity of the tales which originally frightened them, 
to separate cntirely the notion of ghosts from the 
idea of darkness, or with perfect ease to remain alone 
ina dark room. Again, Let the idea of zafallibility be 
annexed to any person or Society, and let these two 
Imseparably united constantly possess the mind; and 
then onc body in ten thousand places at once shall, un- 
éxamined, be swallowed for an incontrovertible fact, 
whenever that infallible person or society dictates or 
demands assent without inquiry. 
__ Some such wrong and unnatural combinations of 
ideas will be found to establish the irrceoncilable op- 
position that we find between different sects in philo- 
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sophy and religion ; for we cannoi imagine every im- Association 
dividual of any scct to impose wilfully on himself, and of Ideas. 


knowingly to reject truth oflered by plain reason. 
That which leads men of sincerity and good sense 
blindfold, will be found, when inqnired into, to be 
some carly and wrong association. Ideas independent 
and of no alliance to one another, are by cducation, 
custom, and the constant din of their party, so linked 
together in their minds, that they can no more be 
separated from each other than if they were but one 
idea: and they operate upon the judgment as if they 
really were but one. This gives sensc to jargon, the 
force of demonstration to absurdities, and consistency 
to nonsense: it is the foundation of the greatest and 
most dangerous errors in the world ; for as far as it ob- 
tains, it hinders men from secing and cxamining. 
Before we dismiss the subject of association, it may 
be proper to inquire, liow far it is agrecable to the ac- 
count which we have given of the manner in which 
external objects are perceived by mcans of tlic senses, 
and the ideas of such objects retained in the memory. 


—Iit has been proved, we think, by arguments un- qy¢ 


98 
princi- 


answerable, that by the organs of sense nothing is ple of asso- 
conveyed immediately to the mind but sensations ciation opc- 


wlieli can have no resemblance to external objects, and 


rates mM our 
perception 


that the perecption of an object may be resolved into oF external 
a proccss of reasomug from cflects to causcs.—But objects; 


cinidren, it will be said, do not reason from effects 
to causes, and yet they soon acquire the faculty of. 
perceiving and distinguishing the objects with which. 


they are surrounded. This is an undoubted truth ;- 


and it can be accounted for only by the principle of. 
association. A child has as much the use of his senses 
as a full-grown man. By his eye he has the sensa-. 
tion of colour; by his nose, that of smell; by his 
ear lie has the sensation of sound; and by his hand he 
feels heat and cold, resistancc and bounded resistance. 
Every object which is presented to him, impresses his 
mind with various sensations: and these sensations 
combined together are probably all that he perceives 
for some years ; for there is no reason to imagine that 


a boy of one or two years old has the slightest notion. 


of what we mean by solidity, hardness, softness, or. 


indced of that which is termed szbstance. Yet when... 


two or more objects arc present, he may casily distin- 
guish the one from the othcr, because the sensations 
excited by the one must diflcr from those excited by 
the other, as much as the real qualities of the one 
are different from the real quaiities of the other; and 
by distinguishing between his own sensations, he in- 
effect distinguishes between tle objects which produce 
these scnsations. His sensations too being frequently 
excited, leave behind them ideas in his memory or 
imagination ; and those ideas, from having been im- 
printed together and never separated, become in time 
so closely associated, that whencver one of them 1s 
called into view, the others necessarily make their ap- 
pearance with it. Thus a child has a set of combined. 
sensations excited in his mind by the presencc of lus 
nurse; he has a different cluster excited, suppose by. 
the presence of his mother. These are often repeated 
and leave deep traces beliud them; so that when the 
mother or the nursc makes her appearance, she is im-. 
mediately recogniscd as a known object 3 or, to speak 
more correctly, the child feels the very same sensa-. 
tions 
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i tions which he has felt before, from which he has expe- 
of Ideas. yjeneed pleasure, and of which lie has the ideas trea- 
sured up in lis memory or imagination. <A stranger, 
on the other hand, must affect him with a set of new 
sensations, and of course will be distinguished from a 
known objeet as aecuratcly as if the child were pos- 
scssed of the notions of solidity, substanee, qualities, 
and distance. A man born blind, who knew not that 
such things as fire and snow had never existed, would 
yet distinguish the one from the other the moment 
that he should be brought within their influence. He 
eould not indeed apply their names properly, ner say 
which is the fire and which is the snow, nor would he 
at first have any notion of either of them as a real, ex- 
ternal and distant object; but he would certainly di- 
stinguish his own sensations, the sensation of heat from 
that of cold. It is just so with a child: At first he 
pereeives nothing but different sensations. These he 
can distinguish; and as tlicy are caused by difler- 
ent objects, in distinguishing between the sensations 
he will appear to distinguish between the objects 
themselves. In a short time, however, he acquires, 
by the following proecss, some inaceurate notions 
of distance He looks, for instance, earnestly in_ his 
nurse’s faee, and at the same time touelies’ her 
cheek perhaps by accident. He repeats this opera- 
tion frequently, till the sensation eemmunicated by 
his eye comes to be associated with that of his touch, 
and with the extending of his arm; and being all 
treasured up as assoeiated ideas in the memory, the 
sight of his nurse makes him ever afterwards stretch 
out his hands with a desire to toueh her. All this 
while there is not the slightest prohability that the 
child has any notion of sebstance, or qualities, or of any 
thing beyond his own sensations, and the means by 
which he has experienced, that sensations which arc 
pleasant may be obtained, and that such as are pain- 
ful may be avoided. ‘The precise time at which a 


child begims to think of external things we cannot 


pretend to aseertain ; but we are persuaded that it is 
later than many persons imagine, and eertainly not 
till lie has made eonsiderable progress in the exercise 
of reason. Prior to that period the things which men 
know to be bodies, are known to children only as sen- 
sations and ideas strongly bound together by the tie of 
99 asseciation. 
and seems dut if association be of such importance in the act 
to distin- of sensation, it is of still greater in that of retenticn 3 


euish me- pf: 5 a ie. 
iory. fom for it seems to constitute the whole difference that 


imagina- there is between imagination and memory. By many 
tion ; of the aneient, as well as by some modern philoso- 


phers, these two faculties scem to have been eonfound- 
ed with cael: other; but between them there is cer- 
tainly a great difference, though they likewise resem- 
ble eaeh other in some respects. An idea of memory, 
considered by itself, makes the very same appearance 
to the intelleet as an idea ef imagination. We con- 
template both as if they were equal, thouch faint and 
distant perceptions: but the oue is attended with the 
conviction, that it is the idea of an object which has 
really been perceived at some peried of past time; 
whilst the other is attended with ne conviction, except 
that the idea itself is actually present to the mind. 
Mr Hume has said, that ideas of memory difer frem 
those of imagination only in being more vivid and di- 
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stinet; but ecrtainly this.is not always the case. An 
idea of imagination has sometimes been taken for a 
real perception, whieh an idea of memory ean never 
be. ‘I'he difference between these two kinds of ideas, 
we are persuaded, arises ehicily, if not wholly, from 
assoeiation. T.very idea of memory is asseciated with 
many others, and those aguim with others down to the 
very moment of the energy of remembrance ; where- 
as ideas of imagination are either the voluntary erea- 
tures of the fancy at the moment of them appearance, 
in which case we should call them conceptions ; or 
they are ideas which we have actually received from 
sensation, but which, on account of some link being 
broken in the vast chain of association, we cannot 
refer to any real objects. What gives probability to 
this conjecture is, that ideas ofteu appear in the mind 
whieli we know not whether to refer to the memory or 
imagination, nothing being more common than to hear 
a person say, I have in my head the idea of such or such 
an objcet; but whether I remembcr or only imagine 
the object, I am very uncertain. Afterwards, how- 
ever, hy turning the idea over and over in the mind, 
he finds other ideas make their appearance, till at last 
clusters of them come into view, and assoeiate so closely 
with the prineipal idea, which was the object, of doubt, 
as to eonvinee the judgment that it is an idea of me- 
mory. - 
It has been asked, Whi we believe what we distinet- and tob 
ly remember ? and to that question it has been supposed the grow 
that no answer can be given. But it appears to us, of om! 
that association is the ground of belief in this as it will eo 
be found to be in other instanees ; and that a matey, 
believes he washed his hands and face in the morning, 
hecause the idea of that operatien is so strongly linked 
in lis mind to the whole train of ideas which have 
arisen in it through the day, that he cannot scparate 
the first from the last, that which was a sensation in 
the morning fron the sensations which are present at 
the instant of remembrance. As these ideas are asso- 
ciated by nature, each must pass in review in its pro- 
per order; so that in so short a spacc of time there 1s 
no danger, and hardly a possibility, of taking the first 
for the last, or the last for the first. Nay more, we 
will venture to hazard an opinion, that every past 
event of a man’s life, whieli he distinctly remembers, 
is tied by the chain of association to his present per- 
ceptions. ‘That this is possible is certain, since it Is 
not diflicnlt to eonceive how it may be done. The 
principal events ef a single day may surely be so linked 
together as to be all distinctly reviewed in a cluster 
of ideas on the morrow. Of these evcnts some one or 
other must be the most important, which will there- 
fore make its appearance as an idca more frequently 
than the rest, and be more closely associated with the 
events of next day. Some event of that day will, for 
the same reason, be more closely associated with it 
than the others ; and these two, dropping perhaps all 
the rest of their original companions, will pass on to- 
gether te the third day, and so on through weeks, and 
months, and years. In the compass of a year, several 
things must occur to make deep impressions on the 
mind. ‘These will at first be assoeiated together by 
events of little importanec, like the occurrences of a 
single day. Whilst these feeble chains, however, 
continue unbroken, they will be suffieient to ink the 
ene 
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and of which no other account is to be given than Of Consei- 


that it necessarily commands our belief, why is it a fa-ousness and 
culty which, with regard to duration, thus uniformly election. 


ip. V. 
ation 0116 iMportant event to the other, and to bring them 


cas. both into view at the same time, till at last these two, 
— from appearing so often together, will in time unite 
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of themselves, and the intermediate ideas be complete- 
ly effaced. ‘Thus may two or three important events 
of one year be associated with such a number of simi- 
lar events of another ycar, so that the ideas of the 
one shall always introduce to the mind the ideas of the 
other; and this chain of association may pass from the 
earliest event which we distinctly remember through 
all the intermediate years of our lives down to the in- 
stant when memory is exerted. 

To this account of memory it may perhaps be ob- 
jected, that it gives us no distinct notion of time. 
Every thing that is remembered is necessarily believed 
to have becn present in some portion of past timc; 
but association brings into view nothing but a series 
of events. This objection will be seen to have no 
weight when we have inquired into the nature of time, 
and ascertained what kind of a thing it is. It will 
then perhaps appear, that duration itself, as appre- 
hended by us, is not distinguishable from a series of 
events; and that if there were no train of thought 
passing through our minds, nor any motion among 
the objects around us, time could have no existence. 
Meanwhile, whatever become of this opinion, we beg 
leave to observe, that our thcory of remembranee is 
perfectly consistent with the commonly received no- 
tions respecting time; and indeed, that it is the only 
theory which can account for numberless phenomena 
respecting past duration. It is universally allowed, 
that if motion, or a succession of events, do not consti- 
tute time, it is the only thing by which time can be 
measured. Now it is a fact which no man will deny, 
that the distance of timc from the present zow or in- 
stant to the earliest period which he distinctly remem- 
bers, appears to his view extremely short, much shorter 
than it is said to be in reality; and that one year, 
when he looks forward, appears longer than two, per- 
hays longer than ten, when he looks backward. Upon 
our principles this fact is easily accounted for. We 
remember nothing which is not linked by a chain of 
associations with the perceptions of the present mo- 
ment; and as none but a few of the most important 
eyents of our lives can be linked together in this man- 
ner, it hence follows, that events which, in the order 
of succession, were far distant from each other, must 
thus be brought together in the memory, and the whole 
chain be contracted within very short limits. But 
when we figure to ourselves a series of future events, 
we employ the active power of fancy instead of the 
passive capacity of retention ; and can therefore bring 
within the compass of one periodical revolution of the 
sun a longer series of imaginary events succeeding 
each other, than is prescrved of real events in our me- 
mory from the carliest period of our existence : So 
perfectly does our theory accord with this well known 
fact. On the other hand, if memory be an original 


:faculty of the mind totally independent of association, 
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deceives us? and how comes it to pass, that to a man 
whose memory is tenacious, who has read mneli, seen 
many countries, and been engaged in various occur- 
rences, any determinate portion of past time always 
appears longer than to another man whose memory 1s 
feeble, and whose life has been wasted in ease and idle- 
ness? ‘To these questions we know not what answer 
can be given upon any other principle than that which 
makes the evidence of memory depend npon associa- 
tion. But if we remember nothing but what is linked 
to the perception or idea which is present with us at 
the time of remembrance, and if duration is measured 
by the succession of events, it is obvious that any portion 
of past time must uecessarily appear longer to him who 
has many ideas associated in the mind than to him who 
has but few. 
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There is not perhaps a single fact of greater import- The import- 


ance in the philosophy of the human mind than the 


ance of as- 
sociation in 


association of vdeas ; which, wheu thorouglily understood, ¢),, pliiinse: 
accounts for many of those phenomena which sonie late phy of the 
writers of name have, with injury to science and with human 


danger to morality, attributed to a nnmber of distinct mind. 
aud independent instincts. It is for this rcason that we 


have considered it so minutely, and dwelt upon it so 
long; and in addition to what we have said on the sub- 
ject, we beg leave to recommend to our morc philoso- 
phical readers the diligent study of Hartley’s Observa- 
tions on Man (rR). In that work we think several 
things are taken for granted which require proof ; and 
some which, we are persuaded, have no foundation in 
nature: but, with all its defects, it has more merit 
than any other treatise on the sensitive part of human 
nature with which we are acquainted. 
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SENSATION, remembrance, simple appreliension, and Conscious- 
conception, with every other actual energy or passion 2¢ss, what 


of the mind, is accompanied with an inward feeling 


it is, and 
what are its 


or perception of that energy or passion ; and that feel- opjccts, 


ing or perception is termed conscvousness. Consciousness 
is the perception of what passes in a man’s own mind 
at the zmstant of its passing there; nor can we see, ear, 
taste, smell, remember, apprehend, conceive, employ our 
faculties in any manner, enjoy any pleasure, or suffer 
any pain, without being consczows of what we are do- 
ing, enjoying, or suffering. Consczowsness is only of 


things present *; and to apply it to things past, 1s to*Retd's Fs- 


confound consciousness with memory.or reflection. 
cannot say that he is conscious of what he has scen 
or heard and now remembers: he is only conscious of 
the act of remembrance; which, though it respects a 
past event, is itself a present energy. It is likewise to 
be observed, that consciousness is only of things in the 
mind or conscious being, and not of things external. 
It is improper in any person to say that he 1s consczous 
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_ (R) Since this was written, Mr Stewart’s Elements of the Philosophy of the Human Mind havc been pub- 
lished ; in which the reader will find many excellent remarks on the nature and influence of the associating 


principle, 


One says on the 
Intellectuat 
Powers of 
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Of Cousci- of the table before lim 5 lie perceives it, he sees it, and 

ousness and he may with great propricty sity, that he is covsczous he 

Reflection. yerceives or sees it ; but he cannot say that he is con- 

scious of the tahle itself, for it is only his immediate 

energy of perception that can be the object of con- 

sciousness. All the operations of our minds are at- 

tended with consciousness ; which is the only evidence 

that we have or can have of their existenee. Should 

a man take it into his head to think or to say that his 

consciousness may deceive him, and to require a proof 

that it cannet, we know of no proof that can be given 

him: he mast be left to himself as a man that demies 

first principles, ‘without which there can be no reason- 

ig. Jivery attempt to prove this pot, or to set it 

in a clearer light, would only serve to render it more 

dark and unintelligible. I think, I feel, 1 exest, are 

ro: first truths, and the basis of all human knowledge. 

Des Cartes’ This has given rise to the question, whether Des 

argument Cartes did not fall into an absurdity when, inferring 

irom con- +; gwn existence from his actual thought, he said, 

ne uct os Cogito, ergo sum. This argument has been called a 

existenoe. pitiful sophism, and a petttio préncrpii ; becausc, before 

a man take it for granted that he thinks, he must also, 

it is said, take it for granted that he exists, since there 

cannot be thought where there is no existence. Now 

it must be confessed, that if Des Cartes pretended by 

this argument to give us a fresh conviction of our own 

existence, his endeavours werc useless and puerile ; be- 

cause a man capable of being convineed by the argu- 

ments of another, must have a previous conviction of 

his own existence: but the argument itself is certainly 

* See Buf- neither a sophism nor a petitio principit. ‘Those * who 

fer's First defend Des Cartes assert, and thcre is no reason to 

ruth. : A : ‘ 

doubt the truth of their assertion, that his only view 

in urging such an argument was not to prove the 

truth of our existence, but to exhibit the order of 

that process by which we arrive at the knowledge of 

the fact ; and this he has very clearly done by analyz- 

ing the truth into its first principles. A stone exists 

as well as the human mind; but has the stone any 

knowledge of its own existence ? No man will say that 

it has; neither should we have any knowledge of ours, 

did we think as little as the stone. We certainly mzgeht 

exist without thinking, as it is probable we do in very 

sound sleep ; and in that state our existencc might be 

known to other beings, but it could not possibly be 

known to ourselves: for the only things of which the 

mind is conscious, or has immediate knowledge, are 

its own operations. I exzst is therefore a legitimate in- 

fercnce from the proposition I thznk ; and the observa- 

tion that it is so may be useful to show us the procedure 

of the mind in the acquisition of knowledge ; but it has 

little merit as an argument, and still less as a discovery, 

though, being strictly true and just, it should never have 
been exposed to ridicule. 

It is to be observed, that we are conscious of many 
a things to which we give very little attention. We 
diferent ¢2n hardly attend to several things at the same time; 
fromeonsci-and our attention is commonly employed about that 
ousness. which is the object of our thought, and rarely about 

the thought itself. It is in our power, however, 

when we come to the years of understanding, to give 

attention to our own thoughts and passions, and the 

various operations of our minds. And when we make 

these the objects of our attention, either while they 
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are present, or when they are recent and fresh in our of¢g,.} 
memory, we perform an act of the mind which is pro- ousness g 
perly called reflection. This reflection ought to be di- Reflectiy) 
stinguished from cozsczousness * ; with which it is con-, Reva 

: etd’ s} 
founded somctimes by Locke, and often by the learned says on {) 
author of Ancient Metaphysics. All men are consctous Intelleci; 
of the operations of their own minds at all times while Powers o| 
they are awake, nor does it appear that brutes can be “4” 
wholly destitute of consciousness 3 but there are few men 
who reflect upon the operations of their minds, or make 
them the objects of thought ; and it is not probable that 
any species of brutes do so. 

From infancy, till we come to the years of under- 
standing, we are employed solely about scnsible objects. | 
And although the mind is conscious of its operations, 
it does not attend to them; its attention is turned | 
solely to the objects about which these operations are 
employed. Thus, when a man is angry, he 1s conscious 
of his passion; but his attentzon is turned to the persox 
who offended him and the circumstances of the offence, 
while the passzon of anger is not in the least the object 
of his attention. The diflerenee between consczousness 
and reficction, 13 like the difference between a superfi- 
cial view of an object which presents itsclf to the eye, 
while we are engaged about something else, and that 
attentive examination which we give to an object when 
we are wholly employed in survcying it. It is by con- 
sciousness that we immediately acquire all the know- 
ledge which we have of mental operations ; but atten- 
tive reflection is necessary to make that knowledge ac- 
curate and distinct. Attentzon 18 a voluntary act; it 
requires some exertion to begin and continue it ; and 
by great excrtion it may be continued for a consider-~ 
able time ; but consczousness is involuntary, and of no 
continuance, changing with every thought. The 
power of reflection upon the operations of their own 
minds does not at all appear in children. Men must 
have come to some ripeness of understanding before 
they arc capable of it. Of all the powers of the hu- 
man mind it seems to be the last that unfolds itself. 
Most men seem incapable of acquiring it in any eon- 
siderable degree ; and many circumstances conspire to 
make it to all men an exercise of difficulty. The dif- 
ficulty, however, must be conquered, or no progress 
can be made in the science of our own or of other 
minds. 105) 

All the notions which we have of mind and of its All our) 
operations are got by reflection; and these notions are tons q 
by Mr Locke called zdeas of reflection. 'This term we i 
think extremely ill chosen; and we believe it has been got pyr 
the source of much error and confusion among Locke’s fection 
followers. A man, by attending to the operations of 
his own mind, may have as distinct motzons of remem- 
brance, of judgment, of will, of desire, as of any object 
whatever: but if the secondary perception of a sensible. 
object, that appearance which it has to the mand when 
viewed in the memory or imagination, be properly eall- 
ed an ¢dea, it is certain that of the operations of the 
mind itsclf there can be no ideas; for these operations, 
when reflected on, make no appearance without their 
objects either in the memory or in the imagination. 
Nothing is more evident, in fact, than that we have no 
ideas, in the original and proper meaning of the word, 
but of sensible objects upon which the mind exerts. its. 
first operations. Of these operations we have indeed a 
consciousness 5 
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dionsei- Consciousness 5 but abstracted from their objects we can- 
We are 


525 


compared with actual sensations, the intellect is nut so Of Consci- 


wholly engrossed by them, as it was by the original ousness an‘ 
Reflection. 


ME ics and not frame of them any idea or resemblance. 
} ection. eonscrous to ourselves of thinking, willing, remembering, 


objects, nor is it so rapidly carried from idca to idea 


discerning, reasoning, judging, &c. but let any onc as it was from sensation to sensation. It is thus at pune 
look into himself, and try whether he can there find leisure to attend to its own operations, and to know 
any 7dea of thinking, or willing, &c. entirely separate what they are ; though to form zdeas of them as sepa- 
and abstracted from the odgect of thought or will. xate from their objects, is absolutely impossible. Every 
Every man who has seen a tree or a house, will find m = man capable of paying atteution to what passes with- 
his mind ideas of these objects, which he can contem- 1n himself when he sces, hears, and feels, &c. may have 
plate by themselves, independent of every thing else; very accurate notions of seeing, hearing, and feeling, &e. 
but no man can contemplate the zdea of thinking or “hut he cannot have ¢deas of them as he has of the od- 
desiring without taking into view the thing thought on jects of sight, Acaring, and touch. 
or desircd. It is plain, therefore, that the energies of The same is the case with respect to the exertion of 
thinking, willing, and deserirg, with all their various our reasoning faculties. A man must have distinct 
modifications, are not themselves zdeas, or capable of and clear zdeas to reason upon, but he can have no 
communicating ideas to be apprehended, as the ideas of zdea of reasoning itself, though he must be conscious 
bodies are apprehended by the pure intellect. They of it, and by attention may know what it is. When a 
are the acttons and workings of the zztellect ctseff upon man sits down to study for the first t2me a proposition 
ideas which we receive from the objeets of sense, and inthe Elements of Euclid, he certainly employs his 
which are treasured up in the memory or imagination reasoning faculty, and is conscious that he 1s doing so 3 
for the very purposc of furnishing the intellect with but his attention is wholly turned to the diagram be- 
materials to work upon. Between zdeas and the fore him, and to the several ideas which the diagram 
energies of thinking there is as great and as obvious a suggests. Afterwards, when he has nvastered the pro- 
difference as there is between a stone and the energies position, he may go over it again, with a view to dis- 
of him by whom it is cast. Ideas are the passive sub- cover what reasoning is; but he will ‘not find he has 
jects 3 the energics of thinking are the operations of | any zdea of reasoning as he has of the diagram. He 
the agents. Ideas are rclicts of sensation, and havc a __ will only exert that faculty a second timc, and perceive 
necessary relation to things cxternal; the energies of one truth linked to and depending upon another ip 
thinking are relicts of nothing, and they arc wholly and such a manner that the whole taken together forms a 
16 = originally internal. complete demonstration. Ji a word, the operations 
know- ‘That we can in no sense of the word be said to have of our own minds, when attention is paid to them, are 
eof the ¢deas of the operation of the intellect, will be still more known immediately by consciousness ; and it is as im- 
ka evident, if we consider by what means we acquire the possible that we should have idcas of them, as that a 
diate, Knowledge which we have of those operations. It has living man should be a picture upon canvas. He who 
not by been already observed, that when our thoughts are attends to what passcs in luis own mind when he per- 
iater- employed upon any subject, though we are conscious of ceives, remembers, reasons, or wills, must know by 
i ¢ thinking, yet our attentzon is commonly employed upon consciousness what these operations are, and be capable 
‘the object of our thought, and not upon the ¢hought of forming very accurate notions of them, as cenncct- 
itself; and that if we would give attention to our ed with their objects; and he who does not attend ‘to 
thoughts and passions, we must do it by a.reflex act of what passes in his own mind will never acqmire any 
the mind, whilst the act of thinking is still recent and notions of them, though he were to read ail that has 
fresh in our memory. Thus, if a man wishes to know been written on the subject from the days of Pytha- 
what perception is, it is not the time to make the in-  goras to those of Dr Reid. 104 
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quiry while he is looking at some rare or beautiful ob- 
jeet 3 for though he is cozsczous of the energy of perceiv- 
ing, the object of perception employs all his attentzon. 
But the time to make this inquiry is either when the 
ebject has become familiar to him, or presently after it 
is removed from his sight. In the former case, he can 
look upon it without emotion, pay attention to every 
step in the process of perception, and be immediately 
conscious what perception is. In the latter case, by 
turning his attention inwards, and reflecting on what 
he did or felt when the object was before him, he will 
find clear and vivid ideas of every thing which he per- 
ceived by his sense of sight ; but he will find no zdea of 
the act of seezxg or percerving. On the contrary, if he 
be capable of sufficient attention, he will observe that 
his intellect is employed in the very same manner upon 
the 7deas that it was upon the original sexsatzons; and of 
that employment, and the manner of it, he will be 


As we acquire ideas of external objects by means There are 
of our senses; and notions of perceiving, remember- things 


ing, reasoning, and willing, &c. by reflecting on the 


which we 
know part- 


operations of our own minds ; so there are other things jy by sensa- 
of which we acquire notions, partly by sensation, part- tion and 
ly by reflection, and partly by means of that faculty ofpartly by 


which it is the more peculiar office to compare idea 
and to perceive truth. Such are substance, body, mind, 
with their several qualities, adjuncts, and relations ; 
the knowledge of which, as has been already observed, 
constitutes what in strictness of speech is termed the 
science of metaphysics. ‘These shall be considered in 
order, after we have investigated the nature of truth, 
and inquired into the several sources of cvidence; but 
therc is one notion, about the origin and reality of 
which there have been so many disputes, which in it- 
self is of so great importance, and which wall be so in- 
timately connected with all our subsequent inquiries, 


g reflection, 
c. 
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equally conscious as he was of the original energy exert- that 1t may not be improper to consider it here.—The — ro 
ed in sensation. There is indecd this difference between notion to which we allude is of POWER. i notion 
the two, without which reflection could make no dis- Among the objects around us we perceive frequent Poetical 
' - 


coveries, that the most vivid ideas being still faint when 


changes, and one event regularly succeeding another. 


4 F2- Gold 
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We learn by observation, that the minute particles of Of Con: 
fire or heat insinuate themselves between the particles ousness 
of gold, and, if we may usc the expression, tear them Rellecti 
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OF Consei. Gold thrown into the fire is changed from a solid to 
oasness anda fluid body. Water exposed to a certain degree of 
Reflection. egld is ehanged froma fluid to a solid body. Night 


succeeds to day, and summer succeeds to winter. We 
are conscious of new sensations in ourselves every hour. 
We are likewise conscious of reasoning, willing, and 
desiring ; and we know that by an cxertion of will we 
can rise or sit, stand still or walk, call onc idea into 
view, and dismiss others from our contemplation, Ex- 
perience teaches us, that it is not oeeasionally, but al- 
ways, that gold is changed into a fluid, by being 
thrown into the fire, and water into a solid body by 
being exposed to a certain degree of cold; that night 
succeeds to day, and snmmer to winter. ‘These changes 
have regularly taken place sinee the creation of the 
world ; and it has never once been observed that water 
was made solid by fire, or gold rendered hquid by cold. 
Werc we not assured by experience that our own vo- 
luntary motions are produced by exertions of our 
minds, of which we are conscious, and that without 
such exertions those motions would never have taken 
place, we should probably have considered the lique- 
faction of gold as an event equally independent of fire, 
though uniformly conjoined with it, as mght is inde- 
pendent of day, and day of night. But having expe- 
yienced that we can move or not move our bodies as 
we pleasc; that when it 1s our will to sit, we ne- 
ver get up to walk; and that when we wish to 
walk, we always do it except prevented by ex- 
ternal violence: having likewise experienced, that by 
a thought, by some internal and inexplicable ex- 
ertion of our minds, we can call up in onr memory or 
imagination one idea and dismiss othcrs from our men- 
tal view; we are led to beheve with. the fullest con- 
viction, that all those motions of. our bodies which in 
common language are termed voluntary, and that suc- 
cession of-ideas whieh follows a conscious exertion of 
the mind, depend upon ourselves. In othcr words, 
we are necessitated to believe that we have a power to 
move or not move our bodies in many cases, and.a 
power to turn our attention to onc idea in prefcrence to 
others. 


it is thus that we acquire the. notion of power in. 


ourselves, which- we easily transfer to other objects. 
Knowing tbat the various motions of our bodics thus 
elected proceed from power, we are naturally led to 
inquire whether the changes which we perceive in 
other bodies may not procecd from power likewise, i. e. 
from something analogous to that power, of the ex- 
ertions of which we are conscious in ourselves. Now 
uniform experience teaching us that gold is liquefied 
by being thrown into the fire, and that water is made 
solid by. bemg exposed te cold; we infer with the utmost 
certainty that there are powers in fire and cold to pro- 
duce these changes, and. that without the exertion of 
such powers these changes would not: be produced. 
We cannet indeed say of external powers, as we can 
cf our own, in what: substance they inhere. We 
know with the utmost certainty that the voluntary 
motions of our hands, &e. are produced by.a power 
not inherent in the hands but-in the mind, for of the 
exertion of that power we are conscious; but we do 
not know whether the power which liquefies gold be 
mberent in that sensible object which we call fire, or 
an semething else to which fire is only an instrument, 


asunder; but whether they do this in consequence of 
a power inherent in themselves, or only as instruments 
impelled by another power, is a question which obser- 
vation cannot cnable us to answer. 

Were we not conscious of the exertion of our own 
powers, it seems not conceivable that we could cver 
have acquired any notion of power at all; for power 
is not an objeet of sense, nor, independent of its ope- 
rations, is it indecd an object of consciousness. In ex- 
ternal operations, all that we perceive is oxe thing, in 
which we suppose the power to reside, followed by 
another, which is either the change or that on which 
the change is prodweed; but the excrtion of the power 
itself we do not perceive. ‘Thus we perceive gold, 
after it has been some time in the fire, cenvertcd from. 
a solid to a fluid bedy; but we perceive not by our 
senses either the power or the energy of the power 
which operates to this conversion. I 
of our own powers, the case is otherwise. Whena 
man pnts his hand to his head, and afterwards thrusts 
it into his bosom, ke not only perceives by his senses 
the ehange of position, but is also conscious of the 
energy. or. exertion by which: the change was pro- 


duced. 


‘¢ Suppose (says Mr Hume *) a person, though 


endowed with the strongest faculties of reason and re- 


flection, to be brought on a sudden into this world; 


he would indeed immediately observe a continual suc-~— 


cession of objects, and one cvent following another, 
but he would not be able to discover any thing far- 
ther. He would not at first hy any reasoning be able 
to reach the idea of cause and cflect; since the parti- 
cular powers by which all natural operations arc per- 
formed never: appear to the senses. ‘Che impulse of 
onc billiard ball is attended with motion in the se- 
cond. This is the whole that appears to the outward 
senses. ‘The mind feels no sentiment or zzward im- 
pression from this succession of objects ; consequently 
there is not, in any single particular instance of causeand 
effect, any thing whieh can suggest the idea of power 
or necessary connexion. From the first appearance 
of an object, we never can conjecture what effect will 
result from it; but, were the power or energy of any 
cause discoverable by the mind, we could foresee the 
eflect even without cxperience; and might at first pro- 
nounee with certainty concerning it by the mere dint 
of thought and reasoning. It is impossible, therefore, 
that the idea of power can be derived from the con- 
templation of bodies in single instances of their opera- 
tions 5 because no bodies ever discover any power which 
can be the original of this idea.” 

There is a sense in which this reasoning is unque- 
stionably just. A'‘man who had-never been conscious 
of exerting power in- himself, wonld certainly not ac- 
quire the notion of power from observing a continual 
succession of external objects. The impulse of one 
billiard ball being followed. by the motion of another, 
would no more lead him-to the notion of power in the 
former, than the.succession ef night to day would 
lead him to the notion of a power in light to produce 
darkness. When Mr Hume says, “ that from the jist 
appearance of an object we can never conjecture — ef- 

ect 
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fect will result from it,” he uses language that is ambi- 
uous, and utters an assertion whieh is either true or 
false according to the sense in which it is understood. 
If it be meant, that after having reflected on the ope- 
yations of our own minds, and learned by experience 
that motion is communicated by impulse from one 
ball of ivory to another,’ we could not conjecture whe- 
ther a similar elect would be preduced by the impulse 
of balls made of other hard bodies which we had ne- 
yer before seen, the assertion is manifestly false. A 
man who had but once seen motion communicated in 
this manner from one ¢vory ball to another, would cer- 
tainly conjecture that it might be communicated from 
one wooden ball to another; and if he had seen it re- 
scatedly communicated from one ball to another of 
different substances, he would infer, with the utmost 
confidence, that it might be communicated frem ball 
to ball of whatever substance composed, provided that 
substance be hard, or of a similar texture with the 
balls to the impulse of which he had ‘formerly paid 
attention. If by this ambiguous phrase the author only 
means, as is probably the case, that from the first appear- 
ance of an object to which we had never before observ- 
ed any thing in any respect similar, we could not con- 
jectnre what effect would result from it ; or if his mean- 
ing be, that 2 man suddenly brought mto the world, 
who had never acquired such a notion of powcr as may 
be had from attention to the energies and. operations 
of our own minds, would not, by observing an cflect 
to result from one body, conjecture from the first ap- 
pearance of another similar body: what effect would 
result from it; in either of these cases-his assertion 1s 
certainly true, and tends to prove, that without the 
consciousness of the operations of our own minds we 
conld never acquire a notion of power from the changes 
perceived by our scnses in external objects. 

Bunt Mr Hume, not contented with denying, which 
he might justly do, that we could ever have deriv- 
ed the idea of power merely from observing the con- 
tinual succession of external objects, labours hard to 
prove that we have no notion of power at all, and 
that when we use the word power, we do nothing 
more than utter an insignificant sound. ‘To pave the 
way for the arguments by which so extravagant a pa- 
radox is to be supported, he lays it down as a “ propo- 
sition which will not admit of much dispute, that all 
our ideas are nothing but copics of our impressions ; 
or, in other words, that it is impossible for us to think 
of any thing that we have not antccedently felt either 
by our external or internal senses.” As this propo-: 
sition, however, will admit, it seems, of some dispute, 
he takes care, before he applies it to the purpose of: 
demolishing all power, to support it by two argu- 
ments. 
thoughts or ideas, however compounded or sublime, 
we always find that they resolve themselves into such 
simple ideas. as were copied from a precedent feeling” 
or sentiment. Those who would assert, that this posi- 


-tion is not universally true nor without exception, have-. 


“First (says he), when we analyze our - 


ME TeArPeH Yes 1,¢ @ 


597 


only one, and that an easy, method of refuting it; by Of Consci- 


producing that idea, which, in their opimion, 1s 
derived from this source. Secondly, If it happen, 
from a defect of the organ, that a man is not suseep- 
tible of any species of sensation, we always find that 
he is as little susceptible of the correspondent ideas. 
A tlind man can form no notion of colours, a deaf 
man of sounds. And though there are few or no in- 
stances of a like deficiency in the mind, where a per- 
son has never felt, or is wholly incapable of a senti- 
ment or passion that belongs to his species: yet we 
find the same observation to take place in a less de- 
gree. A man of mild manners can form no idea of 
inveterate revenge or cruelty; nor can a selfish heart 
easily conccive the heights of friendship and gene- 
resity.”’ 


As these propositions are the engines hy which all Mis 


not ousness and 
Reflection. 


|e fe) 
reason- 


power is banished fron: the world, it may not be im- 18 sophis- 


proper, before we proceed to inquire by what means 
they perform so arduous a task, to consider their own 
inherent strength; for if they be weak im themselves, 
their work, however dexterously they may be em- 
ployed, can have no stability. We have already no- 
ticed the perverseness of this writer’s language, when 
it confounds sexsations with cmpressions ; but here it is 


still more perverse, for passions, sentiments, and even. 


conscinusness, are styled cmpressions. When sensations 
are confonnded with impressions, the effect is only mis- 
taken for the cause, it being universally known that 
sensations proceed: from impressions made upon the 
organs of sense. When consciousness is confounded 
with an impression, one thing is mistaken for another, 
to which it is universally known to have neither re- 
semblance nor relation. But, not to waste time wpon 


these fallacies, which, though dangcrous if admitted, | 


are yet too palpable to impose upon a reader capable of 
the slightest attention, let us examine the propositions 
themsclyes. The most important, and that for. the 
sake of which alone the others are brought forward, 
is, that it is impossible for us. to thewk of any thing 
that we have not immediately fe/t, either by our exter- 
nal or internal senses.”? Did Mr Hume then never 
think of a mathematical pont, or a mathematical fine ? 
Neither of these things is capable of being fe/t cither 
by making an impression upon the organs of sense or 
as.an object of consciousness; and therefore it 1s im- 
possible that he should ever have had ideas of them 
such as he doubtless had of sensible objects; yet in 
the most proper sense of the word think (s), he cer- 
tainly thought of both poimts and lines; for he appears 
to have made considerable progress in the science of 
geomctry, in which he could not have proceeded a 
single step without a perfect knowledge of these things, 
on which the whole science is bnilt. . It is not there- 
fore trne, that our thoughts or ideas, when analyzed, 
always resolve themselves into such simple idéas as 
were copied from a precedent feeling or sentiment ; 
for every mathematical figure of which we can think 


resolves itself into-a. point and motion ; and a point 
having 
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_ (8s) Thinking, in the propriety of the English tongue, 
ideas wherein the mind is active; where it, with some d 


Locke. ; - 


signifies that sort of operation of the mind about its 


egree of voluntary attention, considers any thing. -. 


Of Consci- having no parts and no magnitude, cannot possibly be 
ousness and the object of fecling to any of our senses. If, there- 
Meficction. fore, ideas alone be the objects of thought, we have 
refuted Mr Hume’s position by the very method whieh 
he ‘himself lays down ; for we have produced an idea 
which is not derived either from a precedent feeling or 
a precedent sentiment. By sentiment, we suppose to 
be here meant that which by other philosophers is de- 
nominated consciousness 3 and of consciousness It 1s un- 
deniahle that nothing is the object but the actnal ener- 
urges of our own minds. : 
‘Things of _ But ideas are not the only objects of thought. We 
which we have already given our reasons for restricting the word 
can have zdea to that appearance which an object of sense, when 
no weds  yeflected on, makes'cither in the memory or imagina- 
ee tion. Such was undoubtedly its original signification ; 
the objects and had it never been used to denote other and very 
of thought. different objects, much error and perplexity would have 
been avoided, which now disgrace the science of me- 
taphysics. Things may themselves be the objects of 
thought ; and when that is the case, to think of their 
adeas, were it possible to do so, would be worse than 
useless ; for we may certainly know a man better by 
looking at himself than by looking at his pieture. Of 
things which are themselves the objects of thought, we 
have either a direct or a relative knowledge. We know 
directly the actual operations of our own minds by 


the most complete of all evidence, that of conscious-. 


ness ; and we have a relative notion of mathematical 

points and lines: but neither of mental energies nor 

of these external things (1) can we possibly have any 

rr, Baer. | 

We have It is well ohserved by Dr Reid*, that our notions 
onlyrela- both ef body and mind are nothing more than rela- 
tive notions tive. “ What is body? It is, say philosophers, that 
things,  Whieh is extended, solid, and divisible. Says the que- 
* Essay onrist, I do not ask what the properties of the body are, 
the Active hut what is the thing itself? Ict me first know direct- 
gi % ly what hody is, and then consider its properties. 
“ Vo this demand I am afraid the querist will mect 
with no satisfactory answer; because our notion of 

body is not direet, but relative to its qualities. We 

know that it is something extended, solid, and divi- 

sible, and we know no more. Again, If it should be 

asked, what is mind? It is that which thinks. I ask 

not what it does, or what its properties are, but what 


it is? To this I can find no answer; our notion of OF Cons 
mind being not direct, but relative to its opera-ousness q 
tions, as our notion of body ts relative to its qualj- Reflectio 
ties (U).” i 
: ae EP 113 
Our notion of a mathematical point is of the Very aya 
same kind. What is a point ? It is, says Euelid, that which, 


which has no parts and no magnitude. Replies the however, 
querist, [ ask not cither what it has or what it has not, ‘¢ can 1) 


let me first know what it is? To this second question, he ss 
it might perhaps be answered, that a mathematieal 

point is that which by motion generates a line. But, 
rejoins the querest, 1 am not inquiring what it gene- 
rates 5 give mc a direet idca of the point itself? or, if 
that cannot be done, as surely it cannot, tell me what 
its offspring a line is? A line, says Euclid, is length 
without breadth. I have no idea, replies the querist, 
of length without breadth. I never felt an anpression 
from a sensible ohject which did not suggest length, 
breadth, and thiekness, as inseparably united; and I 
can have no idea which is not the copy of a former ims 
pression. 'To assist the querist’s conception, it may be 
said that lines are the boundaries of a superficies, and 
that superficies are the boundaries of a solid body; and 
of a solid body every man has a clear and dircct idea, 
in the most proper senge of the word. Here then are 
several things, viz. points, lines, and superficies, of not 
one of whicli is it possible to form a direct notion ; and 
yet we know them so thoroughly, from the relation 
whieh they bear to other subjects, that we can reason 
about them with a precision and certainty which only 
the mathematical sciences admit. 


14 
The great advantage of these sciences above the And suc) 
moral, Mr Hume himself expressly admits: but heis power 


attributes it to a wrong cause, when he says it consists 
in this, that the ‘ideas of the former heing sensible 
are always clear and determinate ;”” for we see that the 
notion of a point or of a line is merely relative, and 
cannot possibly be the copy of a sensation, or, in his 
language, of a sensible impression. If then we have 
clear and determinate notions of points and lines, and 
may reason about them without ambiguity, as he ac- 
knowledges we may, what is there to hinder us from 
having an equally clear and dcterminate notion of 
power, or from reasoning about it with as little ambi- 
guity (Vv): Why, says he, we are not conscious of 
power. And to prove this position, which needs no 

proof, 


: 


(T) By calling mathematical points and lines external things, we do not mean to attribute to them any cor- 
poreal existence. We know well that they are mercly creathres of the mind, and that if there were no mind, 


‘they could haveno existence. But twenty men may at t! 
same points ; and therefore these lines and points have an existence independent of, and external to, 
at least to any one‘ human mind. ‘The objects, however, of which a man is couscious 
external, for they are present to no human mind but his own. 


nce same instant have a notion of the same lines and the 
any ove mind, 
» are in no sense whatever 


(u) ‘The opinions of philosophers concerning corporeal and spiritual substances shall be considered more fully 


hereafter. In quoting from Dr Reid on anotl 
will be found to be not more modest than just. 


(v) “ There are some things of ‘which we can have both a 


coneeive ten thousand men, or ten thousand pounds, 
whether I see such an object, or directly conceive 


1er subject, we have been obliged to anticipate his opinion, whicl 


direct and-relative conception. I can directly 


because both are objects of sense, and may be seen. But 


; it, my notion of it is indistinct ; it is only that of a great 
multitude of men, or of a great heap of money; and a 


change in the notion I form in this‘way. But I can form a 
pounds by attending to the relations which this number has 
that the relative notion is distinct and scientific; for the addition of a single man, 


small addition or diminution makes no perceptible 
relative notion of the same number of men or of 
to other numbers greater or less. Then I perceive 
or a single pound, or ie 
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proof, he makes many observations that, however just, 


sand might certainly have been spared. Of these one is, that 


‘2 man suddenly struck with a palsy in the leg or arm, 
or who had now lost these members, frequently endea- 
vours at first to move them, and employ them in their 
usual ofices. ere he is as much conscious of power 
fo command such limbs, as a man in perfect health is 
conseious ofspower to actuate any member which: re- 
niains in its natural state and condition. 
ousness never deceives. Consequently, neither in the 
one case nor in the other are we ever conscious of any 
power.” ‘This is true ; we never are conscious of any 
power; but we arc frequently conscious of actual 
energies: and the man who, after being suddenly 
struck with a palsy, endeavours in vain to move his 
leg or arm, is as conscious of energy as he who in 
health makes the attempt with success. Nor Ict it be 
imagined that his consciousness deceives him ; for, as 
Mr Hume justly observes, consciousness never deccives. 
He is certain of the exergy, but finds by cxpcriencc 
that the zstrument of this encrgy has suddenly become 
disordered and unfit for its usual office. In this and 
this alone consists the diflerence between the paralytic 
and the man whose limbs are sonnd. ‘I'lie one may be 
as conscious of energy as the other, and his consci- 
ousness may be equally infallible. What then is this 
energy ? Mr Hume will not say that it is an 7dea, for 
itis not the copy of any antccedent impression ; be- 
sides, he has somewhere allowed that idcas are never 
active. Is it then a substance? Impossible! for it is 
not permanent: and we believe no man will ven- 
ture to afiirm, or even to suppose, that the same sub- 
stance can be repeatedly annilulated, and as often 
created. Is it then the occasional exertion of some 
substance? This must. be the truth; for no other sup- 
position remains to be made. If so, that substance 
must be posscssed of power ; for a capacity of exert- 
ing actual energy is all that is meant by the word power. 
—‘ Wherever there is a capability of cnergy or excr- 
tion, there must be power; for though there can be 
uo exertion without power, there may be power that 
is not exerted *. Thus a man may have power to speak 
when he is silent; he may have power to rise and waik 
when he sits still. But though it be one thing to speak 
and another to have the power of speaking, we al- 
ways conceive of the powcr as something which has a 
certain relation to the effect; and of every power we 
form our notion by the effect which it is able to pro- 
duce. Nor is it only in speaking and moving his 
limbs that a man is conscious of energy. Therc is as 
auch energy, though of a different kind, in t/unkeng 


as in acting. Hence the powers of the human mind. 


But consci- 
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have been divided into active and speculative. 
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By the Of Consci- 


former we move the body; and by the latter we see, ousness and 
hear, remember, distinguish, judge, reason, and per- Reflection. 


form upon our notions and ideas every other opera- 
tion which is comprehended under the general word 
to think.” 


IIS 


My Locke + has introduced into his theory of power Locke’s 
another distinction than that which we have madc be- P@ss!ve 


Observing by 


tween active and speculative powers. 


power an 
improper 


our senses, under which on tlus occasion memory is expression. 
certainly included, various changes in objects, we col-+ Essay, 
lect, says he, a possibility in one object to be changed, book iu. 


and in another a possibility of making that change, 
and so come by that idea which we call power. ‘Thus 


we say that fire has a power to melt gold, and that gold. 


has a power to be melted. The first he calls actzve, the 
second passive, power. But to say that the possibility of 


being changed is power, seems to be a very improper. 


mode of speaking, and suchas may lead to consequences 
which the excellent author certainly held in abhor- 
rence, It tends to make unwary readers imagine that 


the passive subject is as necessary to the existence of 


power, as the active being of which power is an at- 
tribute ; but if the universe had a beginning, and if 
its Creator be immutable, two propositions which Mr 


Locke firmly belicved, there certainly was power when 


there was no change, nor any thing existing which was 
capable of change. He owns, indeed, that active power 


is more properly called power than the other; but we. 


see no propriety at all in passive power. ‘ It is (in the 
language of Dr Reid) a powerless power, and a contra- 
diction in terms.”’ 


chap. 21. 


116 


But though Locke here uses improper terms, he Just obser. 


has other observations with which we have the honour 


vations of 
the same 


fully to agree, and which lead to consequences the re-guthor re- 
verse of that impiety which seems to follow from the specting 


notion of passive power. 


He obscrves, that ‘‘ we have power as . 


from body no idea at all of thinking, nor any idea, of elonging 


the beginning of motion. A body at rest affords us 
no idea of any active power to move ; and when it is 
set in motion itself, that motion is rather a passion 
than an action in it. For when the ball obeys the 
stroke of a billiard stick, it is not any-.action of the ball, 
but a passion: also, when by impulse it sets anotlcr 
ball im motion that lay in its way, it only. communi- 
catcs the motion it had. recerved frem another, and 
loses in itself so much as the other rcceived; which 


gives us but a very obscure idea of an active power of: 


moving in body, whilst we observe it only to transfer, 
but not to produce any motion. So that it seems to 
me, we have from the observation of the operation. of 
bodies by our senses. but.a very. imperfect obscure idea 


of 


of a penny, is easily perceived. In like mavner, I can form a direct notion of a polygon of. a thousand equal’ 


sides and cqual angles. 


This direct notion cannot be mere distinct when conceived in the mind, than that 


which I get: by sight when the object is before me; and I find it so indistinct that it has the samc appearance to. 
my eyc, or to my ckrect conception, as a polygon of a thousand and one, or. of nine hundred and ninety-nine. 
sides. But when I form a relative conception of it, by attending to the relation 1t bears to polygons of a 
greater or less number of sides, my notion of it becomes distinct and scientific, and I can demonstrate the pro- 
perties by which it is distinguished from all other polygons. From, these instances at appears, that our. relative. 
conceptions of things are. not always less distinct, nor less fit materials for accurate reasoning, than those that are 


cireet ; and that the contrary may: happen in a remarkable degree.’ 


9 


Reid’s. Essays on the. Active Powers of Man. 


to body or. 
mind. 
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Of Consci- of active potver, since they afford us not any idea in 
cusness and themselves of the power to begin any action cither of 
See motion or thought.” He thinks it evident, however, 
2 ‘¢ that we find in ourselves a power to begin or for- 
bear, continue or end, several actions of our minds and 
motions of our bodies, barcly by a thought or pre- 
ference of the mind ordering, or, as it were, command- 
ing, the doing or not doing such or such a particular 
action. This power whieh the mind has thus to order 
the consideration of any idea, or the forbearing to con- 
sider it, or to prefer the motion of any part of the 
body to its rest, and ezce versa, in any particular in- 
stance, is that which we call w2/. The actual exer- 
cise of that power, by directing any particular action, 
or its forbearance, is that which we call volztzon or 


i117 willing. 
Whence it According to Mr Locke, therefore, the only clear 
follows, notion or idea tve have of power, is taken from the 
that only 


such beinge hare which we find in ourselves to give certain motions 
‘as have will to our bodies, or certai directions to out thoughts ; 
and under- and this power in ourselves can be brought into action 
standing only by willing or volition. This is exactly our doc- 
ue aie trine; where we have endeavoured to prove, that 
‘ without the consciousness of actual encrgy in ourselves, 

we never could have acquired any notion at all of 
power from obscrving the changes which take place 

among cxternal objects. But ifthis be so, if the power, 

of which alone we kuow any thing, can be brought 

into action only by willing or volition, and if will ne- 
ecssarily implies some degrec of understanding, as in 
us it certainly docs, it comes to be a question of the 
first importance, whether any being which possesses not 
will and understanding can be possessed of real power, 
or be the efficient cause of any action. This question 

we feel ourselves compelled to answer in the negative. 
If we had not will, and that degree of understanding 
which will necessarily implies, it 1s evident that we 
could exert no power, and consequently could have 
none: for power that cannot be exerted is no power. 
Tt follows also, that the power, of which alone we 
can have any distinct notion, can be only in heings 
that have understanding and will. Power to produce 
any eflcct, implics powcr not to produce it; and we 
can conceive no way in which power may be deter- 
mined to one of these rather than the other in a being 
that has not will. We grow from infancy to man- 
hood; we digest our food, our blood circulates, our 

heart and arteries beat; we are sometimes sick and 

sometimes in health: all these things must be done by 

the power of some agent, but they are not done by 

our power. And if it be asked how we know this? 

the answer is, because they are not subject to our will. 

This is the infallible criterion by which we distinguish 

what is our doing from what is not; what is in onr 

power from what is not. Human power can be ex- 

erted only by will: and we are unable to conceive any 

active power to be exerted without will. If, therefore, 

any man afhrms that a being may be the efficient cause 

of an action which that being can neither conceive nor 

will, he speaks a language which we do not under- 

stand. 

power and efficiency in a sense very different from ours: 

for the only distinct notion, indeed the only notion 

which we can form, of real efficiency, is a relation be- 

tween the cause and effect similar to that between 


3 


If he has a meaning, he must take the words. 


mW > Oss. Part 
us and our voluntary actions. It scems therefore most Of Cons 
probable, that such beings only as have some degree of cusnessa) 
understanding and will can possess active power, and Heleetio 
that inanimate beings must be merely passive. Nothing 
which we perceive without us affords any good ground 
for ascribing active power to any inanimate being 3 and 
we can as little concecive such a being possessed of power 
as we cali conccive it capable of feeling pain. On the 
other hand, every thing which we discover in our own 
constitution, leads us to think that active power cannot 
be exerted without will and intelligence : and to affirm 
tliat it can, 1s to affirm what to us at least 1s a contra- 
diction in terms. 8 

To this reasoning, which is Dr Reid’s *, and which An objec 9] 
to us appears unanswerable, we have heard it objected, ton obvi) 7 
that a man born blind has the same cvidence for the G. A 
non-existence of colour that is here urged for the im- stl | 
possibility of power being exerted without will and Active 
understanding. If the objection had not been made Powers 
by a very acute man, we should have deemed it alto- “4” 
gether unworthy of notice ; for between the two cases 
supposed to be similar there is hardly any analogy. A 
man born blind has no notion whatever of colour. If 
you describe it to him in the best manner you can, 
and refer it to any of the senses which he possesses; 
if you say that it is the object of feeling, and that by 
fécling it one may perceive things at the distance of 
many miles; the blind man has reason to say that you 
are uttcring a proposition which he knows with the 
utmost certainty cannot possibly be true. But if you 
tell him that colour is the object of the sense of sight, 
a sense which he possesses not ; that it has not the least 
resemblance to the objects of the other senses; and 
that persons endowed with the sense of sight perceive 
coloured objects at the distance of many miles; the 
blind man cannot know whether what you say be true 
or false, because he has no idea or conception of the 
things of which you speak. ‘This is not the case with 
respect to power 3 for every man who has reflected on 
the operations of his own mind has a very distinct no- 
tion of power, and knows perfectly, that to the actual 
exertion of the only power which he can conceive, will 
and understanding are necessary. Should it be said 
that there may be power altogethcr diflerent from that 
of which we have a distinct conception, we think it 
sufficient to reply, that of a thing which cannot be 
conceived nothing can be either affirmed or denied: 
that activity excrted without will and understanding 
ought not to be called an exertion of power, because 
power is the name already appropriated to the attri- 
bute of a being by which he can do certain things if 
he wills; that as we can form no notion of a real efh- 
cient cause which has not will and understanding, so 
we have no reason to believe that such a causc any- 
where’ exists; and to say that power, such as we can 
conceive, may be exerted without will and understand- 
ing, 1s as great an absurdity as to say that there may be 
velocity without space. 

But if active power, in its proper meaning, requires 
a subject endowed with will and intelligence, what 
shall we say of those activé powers which philosophers 
teach us to ascribe to matter, the powers of corpuscu- 
lar attraction, magnetism, electricity, gravitation, and 
others? These powers, as they are called, shall be con- 
sidered when we treat of the nature and source of cor- 
poreal 
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ful; and that it is in vain for man to hope for ceriaim- of Truth. 
ty im any inquiry in which he can be engaged. Such —\— 
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Truth. poreal motion. Jn the mean time, it is sufficient to 
(+-— observe, that whatever the agents may be in the ope- 


rations of nature, whatever the manner of their agency 
or the extent of their power, they depend upon the 
First Cause, and are all under his controul. 


Cuar. VII. Of Trutu, and the different Sources 
of EvIDENCE. 


sect. I. Of Truth. 


By pursuing these inquiries in the order which to 
us appears most natural, we are now led to the contem- 
plation of those faculties of the human mind of which 
truth is properly the object. But what is truth 2 This 
was a famous question among the Greek sophists ; 
whieh had been so often agitated, and to which so 
many absurd answers had been given, that it came at 
las¥ to be doubted by men of the world whether a 
satisfactory answer could be given, or indeed whether 
the matter was worthy of investigation. It is well 
known, that among the ancient philosophers there 
was a scct called from their principles Sceptics, and from 
their founder Pyrrhonians, who openly avowed their 
opinion that truth, like virtue, is nothing but a name ; 


scepticism as this no modern philosopher has professed ; 
but many have had enough of it to make sober men 
hesitate about defining truth, and even insinuate that 
of truth no definition can be given. This surely is a 
mistake. If truth cannot be defined, it still wanders 
at large and in disguise, and vain must be the pursuit 
of every man who endeavours to obtain it; he is pur- 
suing he knows not what. 


So obvious and so solid is this reflection, that almost Try 
every philosopher of merit who has lately written on fined. 


the nature of evidence has begun his work, if not 
with a formal definition, with something at least equi- 
valent to a definition of the object of his pursuit. ‘To 
repeat all these definitions could serve no other pur- 
pose than to swell this article to a disproportioned 
bulk, aud to perplex perhaps the mind of the reader, 
We shall therefore content ourselves with that which 
is given by Mr Wollaston. ‘ Those propositions (says 
he) are true which represent things as they are: or 
truth is the conformity of those words or signs by 
which things aré expressed to the things themselves.” 
Notwithstanding the objections of a very learned and 
acute writer (W), this is the best definition of truth 


I 19 
th de- 


that all things are equally true, or rather equally doubt- | which we have met with in any language. It is con- 
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(w) Dr Tatham having asked with a coutemptuous air, How imperfect and illogical is the definition of ye 
truth given by Wollaston ? proceeds, though uot to define, to deseribe or characterize it himself. “ Truth =~ 
(says hic) is of the nature and essence of God, like him zzcomprehensrble in the whole, and zneffable in its sub- 
limer parts. For these and other reasons it cannot admit of an adequate definition. And who, in the beginning 
of his researches, should presume to define that which, after all his longest and best conducted labours, he 
can only hope partially, and often imperfectly, to comprehend; and of which an important part can neither 
be directly expressed nor directly understood ? We may indeed estecm ourselves highly favoured by the Author 
and Finisher of all truth, if at the cnd of our researches, we shall be able any way to understand, to define, 
‘and to apply, a few particular portions and detachments of it, and to guard them from ERROR and eorrup- 
tion. When upon a solemn occasion the question was put to our Lord by a-Roman governor, What vs rrurH ? 
though it was what he fully and perfectly knew, and what he came purposely and professedly to teach, he did 
not define it. Tle knew that definition was never the best method of instruction; and that in its common use 
and application it was scldom the friend of truth. Plilosophically viewed, words do not constitute truth ; 
they are only the vocal instruments by which it is communicated, or the written signs by which it is recorded. 
By an inquirer, therefore, things are to be examined rather than words dened. By a teacher, things are to be 
conveyed by words in some form or other, which are doubtless to be explained to the understanding, if not 
sufficiently understood before. But explanation is one thing, and definition quite another. Explanation is the 
Jirst office of a teacher: Definition, if it be good, is the ast of the inquirer, after the truth be found ; and is 
then the most advantageously. employed by the teacher, when his previous instructions have preparcd him for it. 
GoD is a mind, and TRUTH is consequently an attribute of MIND. To the sun, declaring at his rising a marvel- 
lons instrument, He by whom all things were made hath delegated the power of enlightening the material system: 
whilst he hath reserved to HIMSELF the office which is more suitable to his nature, of giving light and 
kuowledge, by his eternal TRUTH, to the mind of man. But whether he aets through the instrumentality of 
his creatures, or more zmmediately from himself, he is uniform and consisteut in his operations 3 so that one part 
of his divine economy is always illustrative of another. As the sun sheds his “gt over the material creation 
to be apprehended by the eye, TRUTH is ‘the Aght shed down from heaven to be apprehended by the intellect, 
given to illumine every subject, natural and moral, corporeal and spiritual, so far as they are qualified by their 
diferent natures to convey it to the human mind, or rather perhaps so far as the human mind is qualified 
to receive it from them.”? The Chart and Scale of Truth, vol. i. * 

This passage, of which some parts are certainly not remarkable for perspicuity, seems to be descriptive, not 
of truth in the common acceptation of the word, but of aM knowledge human and divine, of which indeed no 
adequate definition can be given. Z'ruth, as here used, seems to be opposed to ignorance 3 as used by Mr Wol- 
laston and others, it is opposite to fadschood. n this last sense it may certainly be explained, if not defined; and 
if the learned leeturer will allow that Mr Wollaston has given a good explanation of the word truth as opposed to 
falsehood, we shall not quarrel with him or any man about the propricty of an cxpression. We have called it a 
definition of truth; because it was so called by the author from whom it is taken. 
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Of Truth, esc and perspicuous. It comprelicnds all kinds of 
———— truth, as well that which is merely mental, the subject 
of silent contemplation, as that which is communicated 
cither by written language or by the living voice : and 
it makes truth itself immutable, as depending not upon 
the arbitrary constitution of this or that individual, 
or even of the whole human race (xX), but upon the 
nature of things as established by their Almighty 
Creator. 

According to this definition, every proposition which 
can be expressed or apprehended is necessarily either 
true or false, whether its truth or falsehood be perceiv- 
cd or not either by him who hears or by him who ut- 
ters it. All propositions are cither afhirmative or nega- 
tive; but before any thing can with certainty be af- 
firmed or denied of another, we must know those things 
as they are in themselves, as well as the cstablished 
use of the signs by which they are expressed. He who 
affirms or denies without this knowledge, spcaks at 
random, and has no distinct meaning. 

121 Every faculty which we possess is in some way or 
Every hu- other an instrument of knowledge ; for we know by 
man faculty gy, senses, by our memory, and by our intellect. 
concerned ; : 4 

Every one of our facultics, therefore, is concerned in 


in the @ e e e * e 
acquisition the acquisition of truth, and furnishes the mind with 


120 
Every pro- 
position ei- 
ther true 
or false. 


of truth. the materials of propositions. These propositions are 
indced of various kinds ; but they are all certainly true 
or certainly false, though the certaznty of the truth or 
falsehood of every one it is not always in our power to 
perceive. 
122 


meter When a man affirms that red is a quality inherent 
nee ta in a soldier’s coat, he utters a proposition which every 
fects not one of the vulgar firmly believes to be true, but which 
the truth every philosopher knows to be false. This diversity 
of what is of belicf, however, affects not the truth of the propo- 
believed. sition itself. All mankind know that it is either true 
or false, mdependent of them or their perceptions ; 
and it is casy, by a few optical experiments and by an 
explanation of terms, to convince them all, that what 
they have agreed to call 7ed is no quality inherent in 
external objects, but only a sensation caused by the 
impulse of ccrtain rays of light reflected from certain 
objects to the eye of the percipient. ‘The contrariety 
therefore in this case of vulgar to philosophical belief, 
does not result from any ambiguity in the nature of 
truth itself, but from the different means of perception 
which the clown and the philosopher possess. 


/ 


(x) Dr Beattie, in his elegant essay, has given a definition of truth very different from this, though it is 
possible that his meaning may be the same with Mr Wollaston’s. 
which the constitution of our nature determines us to believe ; and that to be falsehood which the constitution 
But if truth be really zmutable, as he teaches or wishes to teach, 
7 it must depend upon the nature of things, and not upon the instinctive impulse of any particular constitution. 

it 1s always difheult, often impossible, to distinguish between the constitution of our nature, as it came from 

the hand of God, and the same constitution as it 1s moulded by arbitrary and capricious associations of our 

own. A sincere member of the church of Rome certainly believes the doctrine of transubstantiation, How 

he may do so we have already shown. Were all mankind sincere members of that church, it would be said 

and thought, ‘ that the constitution of human nature determines men to believe transubstantiation :”’ a doctrine 

which, though it is rejected by millions, Pere Buffier has laboured hard to reconcile with common sense. 

ss certain that the same body cannot be in different places at the samc time ; and that therefore transubstantiation 

; : } Our beleving any thing does not make it true, nor our disbelier- 
22g any thing make it false. We must, indeed, act according to our belief; but in every instance truth and false- 
are, though we had never existcd. . 


cf our nature determines us to disbelievc.”’ 


must be falsc, though belicved by all mankind. 


hood won!d have been what they 
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Again, Were a man lovking at a red and a green ob- of tral 
ject, to affirm that they are both of the same colour, 3,4 
he would affirm what in one sensc may be true, what . 
in another is undoubtedly false, and what in a third 
may be either true or false. If it be his meaning that 
the two objects give to him the same’sensation, he may 
know with the utmost certainty that what he says is 
true; if he mean that they affect all mankind precise- 
ly as they affect him, he utters what all mankind with 
the most absolute certainty know to be false; if he 
mean that the texture of the two bodies (that parti- 
cular disposition of parts on their surfaces which makes 
them reflect certain rays of light and absorb others) is 
exactly similar, so as that the one must refleet the very 
same kind of rays with the other, he utters what all 
mankind must Jelzeve to be false, though still it is pos- 
sible that what he affirms may be true. This diversity 
of belief affects not the truth itself. The two objects 
are what they are by whomsoever perceived, or whe- 
ther perceived or not: the rays of light reflected by 
each are what they are, whether they fall upon this, 
upon that, or upon any cye; and the sensation com- 
municated to this singular man is certainly what he is 
conscious it is, as those of the rest of mankind are with 
cqual certainty what they are conscious of. ‘This be- 
ing the case, it is obvious and undeniable, that the or- 
gans of sight in this individual of the human race are 
somehow differently formed from those of other men: 
and the only question which can occasion a doubt in 
the mind of the sceptic is, whether his or their eyes 
be so formed as to represent things falsely? for that 
by the one or the other things are falsely represented, 
is as evident as that two contradictory propositions 
cannot both be truc. Now, though, for any thing we 
know it is certainly possible, as to us it appears not to 
imply any contradiction, that the eyes of but one man 
are formed in a manner suitable to their objects, whilst 
the eyes of all other men are formed to deceive them ; 
yet the contrary is so highly probable, that no man 
really doubts of it any more than he doubts whether 
three and two be equal to five. 12 

This last proposition is indeed said to express a truth Why sj 
absolutely certain, whilst the former expresses a truth truths 4 
which is called morally certain: not that there is any _ « 
difference or degrees of certainty in the nature of trutlis ang ofl 
themselves ; the only difference is in our power of per- morally) 
ceiving them. ‘That three and two are equal to five, cette, 
is 


“ T account that to be truth (says he) 


Yet it 
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is said to be an ahsolute truth; because we perceive 


Vy-— the whole of it as it is im itself, and arc convinced that 
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every intelligence from the highest to the lowest who 
understands the terns in which it 1s expressed perceives 
it as we do: whereas of moral or physical truths, as they 
are called, we only perceive a part, and may therefore 
mistake for want of cvidence. Thus, in the case of 
the two objects exhibiting the same colour to one man, 
whilst they exhibit dillerent colours to all other men, 
could we see into the objects themselves, and compre- 
hend them immediately with our intellect as we com- 
prehend our own ideas, it might, and no doubt would, 
appear as palpable a contradiction to say that the par- 
ticular disposition of the parts on the surfaces, whicli 
reflect the rays of light, are the same in both, as it is 
now to affirm that three and two are not equal to five. 
Between truth and falselhood there is no medium. All 
truths are in themselves equally certain ; and to the 
Supreme Being, who knows the nature of every thing 
more fully and intimately than we know our own 
ideas, they all appear equally certain: but yet we may 
without absurdity speak of probad/e truth as well as of 
certain truth, provided always that we make the dif- 
ference to result, not from the nature of things, but 
from the power of our understanding, which compre- 
hends the one kind of truth wholly and the other only 
partially. : 

There is another division made of truth into that 
which is eternal and necessary, and that which is tem- 
porary and contingent. hough we do not approve 
of applying the epithets temporary and eternal to any 
thing but real existences, yet as this manuer of speak- 
ing has been used by all philosophers, we shall give in- 
stances of each kind of truth, and endeavour to ascer- 
tain in what the distinction consists. ‘+ The three 
angles of a plain triangle are equal to two right angles,”’ 
is a proposition expressive of a necessary and eternal 
truth. ‘‘ The world exists,” 1s a contingent and tem- 
porary truth. Here it is obvious, that if both these 
propositions be true, there is no distinction between 
them, so far as mere ¢rzth is concerned ; for truth ad- 
mits not of degrees of comparison. It is however said, 
that the first proposition depends not upon time, or 
will, or any thing else ; and that the Supreme Being 
himself could not make it false : whereas it is certain- 
ly possible, that he who created the world could anni- 
inlate it, and thns reduce what is now a truth to an 
absolute falsehood. 
propositions is thought a sufficient ground for calling 
the former a necessury and eternaé truth, and the latter 
a temporary and contingent truth. But is the diflerence 
itself real? In the present instance we cannot think 
that it is: for if the right angles and triangles, which 
constitute the materials of the former proposition, be real 
corporeal things, they may be anmiulated as well as the 
rest of the world; and then the truth of the proposition 
will cease, for there can be neither equality nor inequa- 
lity between noncntitics. If the angles and triangles 
be merely ideas in the mind of a rational being, it is net 


‘to be denied that the proposition must be .true, indc- 


pendent of all 2zwvz//, whencver those ideas exist, i. e. 
whenever right angles and triangles are thought wpon ; 


This difference between the two 
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but af all reasonable creatures were tobe annihilated, of Truth, 
and the Supreme Being never to think of triangles, ——~—< 


the proposition would unquestionably cease to he either 
true or false. ‘Phe world may indced be annihilated ; 
but it certainly is not annthilated whilst any one 
creature exists to contemplate even that which is called 
necessary and eternal truth: and therefore whilst any 
truth exists in a mind not divine, it must be necessarily 
true that the world exists; for the individual being by 
which truth is perccived would then constitute the 
whole world. 

But if in a somewhat different manner we compare 
the former of these propositions with this, ‘ The solar 
system consists of the sun and at least seven primary 
planets,’? we shall at once perceive the difference be- 
tween necessary and contingent truths. Both propcsi- 
tions we know to be true at this moment: but there is 
this difference between them, that a plain triangle can 
neither actually exist at any period of duration, nor 
be conceived by any one mind divine nor human, of 
which the three internal angles are not precisely equal 
to two right angles; whereas the solar system may 
easily be conceived, and might certainly have been 
formed, with a smaller number of primary planets 
rolling round the central fire. This needs no proof; 


as itis well known, that till very lately we conceived 


the system to consist of the sun and only six primary 
planets ; and it has been already shown, that whatever 
we can positively conceive may possibly exist. ‘Thus, 
then, every proposition, of which the contrary is clearly 
and distinctly perceived to be impossible, is a neccessary 
truth; and it may likewise be said to be eternal, 
because at every period of duration it must of necessity 
when thought upon be pereeived to be true: On the 
other hand, every proposition of which the contrary 
may be clearly and distinctly conceived, is, if true, 
only a contingent truth, because its contrary might have 
existed ; and it may likewise be called temporary, 
because what might have been false in time past may 
yet be false in time future. 
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Though all our faculties (our senses, our memory, Truth per. 


and our intellect), furnish materials for propositions, 
and are therefore all subservient to the investigation of 
truth ; yet the perception of truth, as it is in itself, is 


ceived by 
our rational 
faculties, 

' . : which are 
commonly ascribed to our rational faculties; and these commonly 


have by Locke and others been reduced to two—rea- 2d to be 


son and judgment. The former is said to be conver- 


sant about certain truths, the latter chiefly about pro-j,n) 


babilities. 
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Some late philosophers of great merit, dissatisfied To which 


with this analysis of the intellect, have added to rea- 
son and judgment a third faculty, to which they have 


some phi- 
losophers 


have added 


two, 7casan 
and judg- 


given the name of common sense, and of which the pro-a third fa- 
per object is such truths as neither admit nor stand in culty, viz. 


need of evidence. 
degree of judgment which is common to men with 
whom we can converse and transact business.’?? Whe- 
ther the introdnction of such a term into metaphysics 
was proper or improper, we do not think it of import- 
ance to inquire. According to this definition of it, 
which is Dr Reid’s, it differs not from the reason (yY) 
and judgment of Locke; agreeing with the fermer when 

4G2 its 


(x) This is expressly acknowledged by Dr Reid. “It is absurd (says that able and candid writer) te 


conceive 


By common sense they mean, ‘ that tags 
§ a 
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OfIntuitivedts object is certain truth, and with the latter when it 
Evidence is conversant about probabilities. Nothing indeed 1s 
and De- more evident, than that in the assent of the mind to 
monstra- every proposition, some energy of the judgment 1s ex- 
ee’ erted ; and upon every proposition not self-evident, rea- 
soning of some kind or ether must be employed to pro- 
cure that assent. Instead therefore of perplexing our- 
selves and our readers with various analyses of the hu- 
man understanding, or rather with various names to 
what after all is perhaps but onc individual power, it 
will surely be of more importance to the cause of truth 
to examine the different sources of evidence by which 
the assent of the reason, or judgment, or commion sense, 

is determincd. 

Under the article Locic it was observed, that z7twz- 
tion, experience, and testimony, are each a sufficient 
ground of judgment ; but they are not the only grounds. 
Consciousness is certainly one source of evidence, per- 
haps the most complete of any; and, in a low degree, 
analogy is another. Of consciousness we have already 
treated, but of avalogy we have yct said nothing: and 
though we might (for an account of »ztuttion, cvperience, 
and tcst?mony) refer our readers to the article Locic, 
where they are accurately though conciscly explained, 
we shall, without repeating what has bcen already said, 
add a few words on each, as well to complete the pre- 
sent article as to supply the deficiencics of the former. 


Sect. II. Of Intuztive Evidence and Demonstration. 


Enislline INTUITIVE evidence is that which arises from the 
evidence, comparison of two or more ideas or notions when their 
what. agreement or disagreement is perceived immediately, 
without the intervention of any third idea or notion. 
Of this kind is the evidence of thesc propositions : One 
*Camp- and four make five*; things equal to “ the same 
vell’s Pht- thing are equal to one another; the whole is greater 
losophy of 
Rhetoric. 


conceive that there can be any opposition between reason and common sense. 
son ; and as they are commonly joined together in speech and in writing, they are tuseparable in their nature. 
We ascribe to reason two offices or two degrees : the first is to judge of things self-evident ; the seeond to draw 
conclusions that are not self-evident from those that are. 
of common sense; and therefore it co/ncides with reason in its whole extent, and is ouly another name for oue 
branch or one degree of reason.” Pere Buffer talks nearly the same langnage ; but Dr Beattie expresses himself 
very differently. “‘ That there is a real and essential diflerence between these two faculties ; that common sense 
cannot be accounted for by being called the perfection of reason, nor reason by being resolved into common sense 3 
will appear (he thinks) from the following remarks: 1. We are conscious, from internal feeling, that the energy | 
of understanding, which perceives intuitive truth, is different from that other encrgy which unites a conclusion 
with a first principle by a gradual chain of intermediate relations. 2. We cannot discern any necessary connexion 
between reason and common sense. Nay, he says, “* That we often find men endued with the one who are 
destitute of the other:” and he instanccs dreams and ccrtain kinds of madness where this is the case ; adding, 
that a man who believes himsclf made of glass, shall yct reason very justly concerning the means of preserving his 
supposed brittleness from flaws and fractures.” Surely these are strange remarks. ‘Dreams and madness have 
hitherto been supposed to originate in the imagination, or, as it was denominated by the ancient philosophers, the | 
phantasta : and when the ideas or forms which are there treasured up are disarranged or absurdly compounded, 
a dreaming sane man or a walking madman, if he reason at all, must reason from absnrd principles: not, however, 
through any defect of common sense, but from a disorder in that region of the brain, upon which the phantasia 
more immediately depends. Of his first remark, we can only say, that to us it appears to be the reverse of truth. 
In every proposition which admits of demonstration, we are conscions that the conclusion is united with the first 


- le y a repetition of the very same energy of the understanding which perceives intuitive truth. That 
this 1s the case in every one of Euchid’s demonstrations, w 


principle b 


must be so, we shall by and by endeavour to evince. 
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than any of its parts ;”? and in a word, all the axioms Of Inte) 
in arithmetic and geometry. All these are in reality Eviden 
propositions in which the subject and predicate appear and 1 
upon comparison to be nothing more than the same Ot) 9h 
thing taken in different views or expressed by different ae I 
terms. In fact, they are all in some respect reducible 
to this axiom, ‘* Whatever is, is.” We do not say 
that they are deduced from it 5 for they have in them. 
selves that original and intrinsic evidence which makeg 
them, as soou as the terms are understood, to be per- 
ceived intuitively. And if they be not thus perceived, 
no deduction of reason will ever confcr on them any ad- 
ditional evidence. But though not deduced from the 
general axiom, they may be considered as particular ex- 
emplifications of it; masmucl as they are all implied 
in this, that the properties and relations of our clear — 
and adequate ideas can be no othcr than what the 
mind clearly perceives them to be. 128 | 
It may perhaps be thought, that if axioms were pro- Every d) 
positions perfectly identical, it would be impossible by ™onstra) 
their means to advance a single step beyond the simple. °° 
. : ‘ . . —« proposit. 
ideas first perceived by the mind. And it would in- intuitive 
deed be true, that if the predicate of the proposition evident. 
were nothing but a repetition of the subject under the : 
same aspect, and in the same or synonymous terms, no 
conceivable advantage could be made of it for the fur- 
therance of knowledge. Of such propositions as these, 
for instance, “ seven are seven, eight are eight, the 
three angles of a triangle are the three angles of a tri- 
angle, two right angles are two right angles,’’ it is ma- 
nifest that we could never avai] ourselves for the im- 
provement of science: But when the thing, though 
in eflect coinciding, is considered under a different as- 
pect; when that which is smgle in the subject is di- 
vided in the predicate, and conversely 5 or when what 
is a whole in the one is regarded as a part of some- 
thing else in the other ; such propositions lead to the 
discovery 


It is indeed the first-born of rea- 


The first of thesc is the province, and the sole province 


e appeal to cvery mathematical reader; and why it 
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cecd to the most astonishing discoverics. Nor arc the 
operations of the geometrician essentially different : 
for to this class belong all propositions relating to 
number and quantity ; that is, all which admit of ma- 
thematical demonstration. If the truth of a mathe- 
matical proposition be not self-evident 5 in other words, 
if the swbject and predicate do not appear at first sight 
to be different names for the same thing, another term 
must be found that shall be synonymous to them both. 
Thus, to prove that the three internal angles of a right- 
lined triangle are equal to two right angles, 1 produce 
the base of the triangle; and by a very short process 1 
discover that the exterior angle so formed is cqual to 
the two interior and opposite angles. By a process 
equally plain and short, I perceive that the exterior 
angle and the interior adjaccnt angle are equal to two 
right angles: But I have already seen, that the ex- 
terior angle is neither more nor less than the two in- 
terior and opposite angles under a different aspect ; 
whence it appears that the three internal angles of the 
triangle are nothing else than two right angles under 
a different aspect. In a word, all demonstration 1s 
founded on first principles or primary treths, which 
neither admit nor stand in need of proof, and to which 
the mind is conrpelled to give its assent by a bare in- 
tuition of the ideas or terms of which these primary 
truths are composed. Nothing is susceptible of de- 
monstration, in the rigid sense of the word, but gene- 
val, necessary, and eternal truths; and every demon- 
stration is built upon intuition, and consists in a series 
of axioms or propositions cf the very same kind with 
the first principle or truth from which the reasoning 
proceeds. That propositions formerly demonstrated 
are taken into the series, doth not in the least invahi- 
date this account; inasmuch as these propositions are 
all resolvable into axioms, and are admitted as links in 
the chain ; not because necessary, but mercly to avoid 
the uscless prolixity which frequent and tedious repeti- 
tions of proofs formerly given would occasion. But 
it is obvious that such truths only as result from the 
comparison of ideas and notions are necessary 5 and of 
course that such truths only are capable of strict de- 
monstration. ‘The truths which relate to real exist- 
ences are all contingent, except that which affirms the 
existence of the Supreme Being, the Parent of all 
truth. 

The mathematical sciences, categorical logic, and 
that part of metaphysics which demonstrates the being 
of God, are therefore the only branches of human 
knowledge which admit of strict demonstration. ‘The 
longest demonstration in the mathematical sciences may 
be traccd to this general and necessary truth, “ What- 
ever is, is,”? or to some particular cxemplification of 
it: the longest train of categorical syllogism terminates 
in this general principle, ‘ What is affirmed or denied 
of a whole genus, may be affirmed or denied of all the 
species, and all the zudividuals belonging to that genus _ 
and the metaphysical demonstration of the being of 
Cod rests upon this foundation, “ Whatever had a be- 
ginning, had a cause.” ‘That these are truths abso- 
jutely certain, which can neither be proved nor called 
if question, every man may be satished, merely by at- 
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| iuitive discovery of innumerable and apparently remote rela- 
lence tions. It is by the aid of such simple and elementary 
-- principles that the arithmetician and the algebraist pro- 
stra 


Mi” 3 GOs: 


tending to the ideas 
proposition express. 
propositions, of the 
pretended to donbt; and though the last is not identi- 
cal, it 1s a necessary and self-evident truth, as its con- 
trary implies, that in the same thing there is power and 
no power, change and no change, action and inaction, 
at the same instant. 


Before we dismiss the subject of intuition, it may It ts by in- 
tuition that 


not be improper to observe, that it is by this faculty 
or power of the mind contemplating its ideas, and com- 


paring one idea with another, that we acquire all our tions of re. 
notions of relation: such as zdentity and diversity, re- lation. 


semblance, coexistence, relations of space and time, rela- 
tions of guantity and number, of a cause to its effect, and 
many more which it would be uscless as well as tedious 
to cnumerate. 


Sect. III. Of Eaperience and Analogy. 


‘ il be 130 
Ir has been just observed, that intuition and demon- heeds 
stration arc applicable only to general and necessary enee, the 


propositions, of which the contrary are not only false, 
but absurd and impossible. The great business of life, 
however, is with facts and coutingent truths, which 


admit not of demonstration, but rest upon other evi- 


dence. ‘The senses, external and internal, are the in- 
lets to all our knowledge of facts 5 and the memory is 
the storehouse wherc that knowledge is preserved. Of 
what a man sees or fecls, he can at the instant of see- 
ing or fecling entertain no doubt ; and whilst the ideas 
of what he has scer or felt, with all their associated 
circumstances, remained vivid and distinct in his memo- 
ry, he is conscious that he possesses so much real know- 
ledge. But all our knowledge, as it is derived from 
the senses, is of particular facts or particular truths ; 
and the man who has in certain circumstances observed 
one particular phenomenon, for the cxistence of which 
he perceives no vecessity, has not sufficient ground to 
conclude, that in similar circumstances similar pleno- 
mena will always occur. Milton, who surpassed the 
greater part of his cotemporares in philosophical 
science almost as far as he has surpassed all succeeding 
pocts in the sublimity of his genius, represents Adam, 
when first falling aslcep, as under apprehensions that 
he was about to sink into his original state of insensi-~ 
bility : 

. “ Gentle sleep 

‘¢ First found me, and with soft oppression seiz’d 

‘¢ My droused sense, untroubled ; though I thought 

‘‘ J then was passing to my former state 

“ Tnsensible, and forthwith to dissolve.’’ 


Apprehensions similar to these would take place in his 
mind when he first perceived that darkness lad over- 
spread the earth. In his circumstances, he could have 
no ground to expect that the sun when once set would 
rise again to rclume the world, as he had not then cx- 
perienced the alternate succession of light and. dark- 
ness, and probably knew not whence light proceeds. 
After some time, however, having observed day and 
night regularly to succeed each other, these two ap- 
pearances, or the ideas of them, would be so associated 
in his mind, that cach scttimg sun would suggest the 
idea of next sunrising, and lead him to expect that 

glorious 


or notions which the terms of each of Experi- 
The two first are merely identical ence and 
truth of whicl no man has cver Analogy. 
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Of Experi- glerious event with the utmost eonfidence. He would 


same, but only bear a considerable resemblance to theory 
ence and then consider the alternate succession of day and might 


circumstances from whieh any particular appear 


xperi- 
ance ence and 


Analogy. asa law of nature, which might be aflirmed in a pro- 


has been found to result, we call the argument ana- Analogy. 


| ‘position expressive of a certain truth. logy ; and it 1s stronger in proportion to the degree of 
Is ae ofl This continued observation of the same event hap- resemblance in the —— sn i, — 
evidence pening in the same or similar circumstances, 1s what milk of all the cows that we have seen, or upon which 
that we 


have for all 
the general 


‘in those which we are apt to think intuitively certain *. all other cows will prove nourishing likewise ; and this Id 
en Thus, that 27k is white, and that gold is yellow, are confidence of expectation is the result of uniform ex- { 
a those supposed to be universal and necessary truths : but for perience. But i, from having found the milk of all 
which we any thing that we know, they may be particular the animals with which we are acquainted to be nou- 
think an- truths ; and they are certainly contingent, as the con- rishing, however different the nature of these animals 
me trary to cither of them may be supposed without ab- we infer that the milk of any strange animal will like- 

* Camp-_ snrdity. We have indeed always observed the milk wise be nourishing ; the infercnee is drawn by analogy, 

bell’s Pht- of animals of every species white; and therefore the and by no means carries with it the conviction of expe- 

losophy of idea of white becomes a necessary part of our zdea of yience. A proof from veal experience. can leave no 

nosen sh the substance milk, of which we call whiteness an es- doubt in the mind (z); an argument from analogy al- 

Lio Sa Thi ) re aa esol ingen dill 

ley’s Re- sential property. ‘This, however, respects only the mi ways must. In the one case, we only infer that two 

marks on of thosc animals with which we are acquainted. But events of preciscly the same nature, and in precisely the 

the Drs since the milk of all the animals with which we are ac- same circumstances, have been produced bythe same kind ij 

ae quainted, or of which we have heard, is white, we of cause ; mn the other, we infer that two events similar | 
can have no reason to suspect that the milk of any jin most respects, though for any thing that we know , 
new and strange animal is of any other colour. Also, dissimilar in others, have been produced by the same 4 | 
since wherever there has been the specific gravity, duc- kind of cause; and it is obvious that between these 
tility, and other properties of gold, the colour has al- cases the difference is great. _ 133, 
ways been yellow ; we conclude that these circumstan- Thus, after having observed that all the projectiles oe, 
ces are necessarily united, though by some unknown to which we have paid any attention—a stone thrown avin | 
bond of union, and that they will always go toge- from the hand, a ball from a gun, and an arrow from gorior to | 
ther. a bow—<describe a certain curve, and are impelled in that of ex. 

Diference Lhe proper proof, therefore, of such universal pro- that curve by two powers acting in different lines of perience 

between positions as “ milk is white,”? “ that gold is yel- direction which form with each cther a certain angle, | 

experienee low,” or, “that a certain degree of cold will freeze we infer that all projectiles which on the surface of | 

and analo- water,’’ consists in what is called an induction of parti- the earth describe the same curve are impelled by the 

=) cular facts of preciscly the same nature. Having found, | 


we call experience ; and it is the only evidence which 
we have for all the general truths in physics, even for 


by much and various experience, that the same events 
never fail to take place in the samnie circumstances, the 
expectation of the samc consequences from the same pre- 
vious circumstances is necessarily generated inonrminds; 
and we can have no more suspicion of a different event 
than we can scparate the zdea of whiteness from that of 
the other properties of mk. When the previous cir- 
cumstances are precisely the same, we call the pro- 
cess of proof by the name of zzduction, and expect the 
event from eapertence: but if they be not precisely the 


we have made the experiment, having been found 
nourishing, we confidently expect that the milk of 


same or similar powers acting in the same or similar 
lines of direction. This inference is the result of ex- 
perience, and carries with it the fullest conviction to 
the mind. But when, from having observed that the 
curves described by the plancts are of the same kind 
with those described by projectiles on the earth, Sir 
Isaac Newton inferred that these vast bodies are im- 
pelled in their orbits by forces of the very same kind, 
and acting in the same manner with the forecs which 
impel a ball from a cannon or an arrow from a bow, 
his argument was founded only on analogy; and even 


that. 


ge Biles (Raul 


(z) We say from real experience ; because what is often taken for e 


pearance, is in fact nothing more than analogy. 
bouring under the same disease the same rem 
has experience of its utility, and will preser 


stitution of the hundredth patient so different fron 
pernicious to him. This does not detract from tI 
of the case in which the medicine failed were diff, 
are founded on a complete induction and unifor 
assurance, and regards his past experience as 
where experience has been variable—or 
and therefore proceeds with caution. 
the cireumstances in which they 
ments, and inclines to that side with 
dence exceeds not what is 
vbservations, where the 
tioned to the superiority 


He weighs 


one side is found to over 


Thus a physician may 
edy, and always with the 

ibe it again with the fullest confidence, 
disappointed ; for though the medicine be the same and the disease the same, 
1 that of the ninety-nine, 
1e evidenec of experience ; 
erent from those in which 
m experience, 
a full proof 
apparently vaiiable—he know 


the opposite expcrime 
were made ; considers wh 


doubt and hesitation. 
called probability. All probabilit 


alance the other 


tperrence, and to human eycs has that ap- 
have prescribed to ninety-nine patients la- 
same success. If so, he will think that he 
Yet in this case he may be 
there may be something in the con- 
that what was salutary to them may be 
5 1t only shows, that the cireumstanees 
it succeeded. In sueh conclusions as 


every man expects the cvent with the last degree of 


of the futurc existence of that event: In other cases, 


s that the induetion has been incomplete, 
nts ; takes as complete a view as he can of 
ich side is supported by the greater number of experi- 

And when at last he fixes his judgement, the evi- 
y, then, supposes an opposition of experiments and 


, and to produce a degree of cvidence propor- 
I 
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Testi- that analogy is very remote. We kuow by experience 

omy: that all projectiles which fall under our immediate cor- 
j nizance are of the very same kind and in the very same 
circumstances ; that every one of them has a tendeney, 
from whatever cause, to the centre of the earth, and is 
preserved from falling by the force of projection; we 
Know hkewise that they are all moved through the me- 
dium of the atmosphere, which at the surface of the 
earth is considerably dense, and that a dense medium 
must oceasion much resistance: But we do not know 
that the plancts have a tendency to the centre of the 
sun, that they are preserved from falling into that lumi- 
nary by a projectile foree, or whether they move 
through a sedium or 1m vacuo 3 so that we are not cer- 
tain that the motion of the planets is perfectly similar 
to that of terrestrial projectiles in any other eircum- 
stance than the form of the curve which they all de- 
scribe ; and from this single case of coineidence no in- 
ference can be drawn which carries to the mind abso- 
lute eonviction. 

When a man reasons from experience, he infers, that 
what has uniformly happened hitherto, will happen al- 
Ways in the very same eircumstances ; or that what is 
known to be the cause of various phenomena of the same 
kind is the cause of every other phenomenon in all re- 
spects similar to these. Such an inference is founded on 
the united and complete evidence of sense, memory, and 
reason. When a man reasons from analogy he infers, 
that what has geverally happened hitherto, will happen 
again in circumstances nearly similar ; or that what is 
known to be the cause of various phenomena of the 
same kind, is the cause of other phenomena in some re- 
spects similar to thesc. This inference 1s l{kewise found- 
ed on the united evidence of sense, memory, and rea- 
son : but here the evidence of sense is not eomplete, and 
it can be strengthened only by finding more faets of the 
same or of a similar nature. 


_ 34 Sect. 1V. Of Testimony. 

‘e THE last source of evidence which we proposed to 
Mrethe consider is testimony, or the report of men concerning 
q AY events whieh have fallen under the observation of their 
ot senses. ‘That we are all ready to believe the informa- 
tion which we reeeive from the testimony of our fellow 
creatures is undeniable ; and indeed without such belief 
every man’s knowledge of facts and events would be 
confined to those only of which he himsclf had been a 
personal witness. In that case, no man who had not 
travelled would believe that there are such cities as 
Rome and Constantinople ; and no man whatever eould 
now believe that such heroes as Hannibal and Cesar 
had ever existed. 

Between words and things there is no natural con- 
nexion ; and though we are all aceustomed to give to 
things the names by which they are known in the Jan- 
guage that we speak, and to express their mutual rela- 
tions by the words appropriated for that purpose ; yet 1¢ 
is obviously impossible to denote one thing by the name 


lates, and necessarily suggest the ideas of each other. 
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of ancther, and to express by words relations that bave gp Testi. 

no existence. ‘This being the ease, it nay be asked up- 

on what priueiple we give credit to human testimony ? 

To this question various answers have been given, 

which have produced much controversy on one of the 

most important subjects which can employ the mind of 

man. 136 
‘“¢ We may observe (says Mr Hume *), that there is ‘The reacen 

no species of reasoning more eommon, more useful, and assigned by 

even necessary to human life, than that whieh is deri- Hume for 

ved from the testimony of men and the reports of eyes re 

witnesses and speetators. This species of reasoning per- * Essay on 

haps one may deny to be founded on the relation of Miracles. 

cause and effeet. I shall not dispute about a word. It 

will be sufficient to observe, that our assurance in any 

argument of this kind is derived from no other princi- 

ple than our observation of the veracity of human testi- 

mony, and of the usual eonformity of facts to the re- 

ports of witnesses. It being a general maxim that 

no (A) objects have any diseoverable connexion toge- 

ther, and that all the inferences which we can draw 

from one to another are founded mercly on our experi- 

ence of their eonstant and regular conjunction ; it is 

evident that we ought not to make an exception to this 

maxim in favour of humian testimony, whose connexion 


mony. 


with any event seems in itself as little neeessary as any 


other. Were not the mcmory tenacious to a certain 
degree ; had not men eommonly an inclination to truth, 
and a prineiple of probity; were they not sensible to 
shame when deteeted in falsehood: Were not these, I 
say, discovered by experience to be qualitics inherent in 
human nature, we should never repose the least confi- 
dence in human testimony. And as the evidence de- 
rived from witnesses and human testimony is founded on 
past experience, so it varies with the experience, and is 
regarded either as a proof or probability, according as the 
conjunetion between any particular kind of report and 
any kind of object has been found to be constant or va- 
riable. ‘There arc a number of eircumstances to be ta- 
ken into consideration in all judgments of this kind ; 
and the ultimate standard by which we determine all 
disputes that may arisc conecrning them, is always de- 
rived from experience and observation. ‘The reason 
why we place any credit in witnesses and historians, is 
not derived from any connexion whieh we perceive & 
priort between testimony and reality, but because we are 
aeeustomed to find a conformity between them. But 
when the fact attested is such a one as has seldom fallen 
under our observation, here is a eontest of two opposite 
experiences ; of which the one destroys the other as far 
as it goes, and the superior can ouly operate on the 
mind by the foree which remains. ‘The very same 
principle of experience whieh gives us a certain degree 
of assurance in the testimony of witnesses, gives us also, 
in this case, another degree of assurance against the 
fact whieh they endeavour to establish ; from which 
contradiction there neeessarily arises a ecounterpoise, 
and mutual destruetion of belief and authority.” ie 
This account of the origin of faith in testimony has confuied, 
been and 
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(A) Is there then no discoverable eonnexion between a tree and the field in which it grows; between a inan 
and his elothes ; between an author and his work ; between a seeptic and paradoxes ? Surely all these are corre- 
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been controverted with much success by the Doctors 
Campbell and Reid. ‘ That the evidence of testimony 
is derived solely from experience (says the former of 
these writers*), 1s at least not so incontestable a truth as 
Mr Hume supposes it ; that, on the contrary, testimo- 
ny hath a natural and original influence on belief ante- 
cedent to expcericnce, will, I imagine, casily be con- 
ceived. For this purpose, let it be remarked, that the 
carliest assent which is given to testimony by children, 
and which is previous to all experience, is, in fact, the 
most unlimited ; that by a gradual expcricnce of man- 
kind, it is gradually contracted, and reduced to nar- 
rower bounds. ‘To say, therefore, that. our diflidence 
in testimony is the result of experience, 1s more philo- 
sophical, because more consonant to truth, than to say 
that our faith in testimony has this foundation. Ac- 
cordingly, youth, which is unexperienced, 1s credulous; 


age, on the contrary, 1s distrustful. F.xactly the re- 


verse would be the case were this author’s doctrine just.” 
This is a complete confutation of the reasoning of Mr 
Hume: but in order to prevent all cavilling, it is to be 
wished that the very acute author had cxplamed more 
fully what he means by saying, that testimony hath a 
natural and original imfluence on belief; for these words 
may be taken in different senses, in one of which what 
he affirms is true, and in another false. 

Dr Campbell’s omission is amply supplied by Dr 
Reid, who gives + the following, account of testimony, 
and of the credit -which it obtains. ‘“ The wise and 
beneficent Author of nature, who intendcd. that we 


- should be social creatures, and that we should receive 


the greatest and most important part of our knowledge 
by the information of others, hath, for these purposes, 
implanted in our nature two principles that tally with 
each other. The first of these principles is a propensity 
to speak truth, and to usc the signs of language so as to 
convey our real scntiments. © This principle has a power- 
ful operation even in the greatest liars; for where they 
he once, they speak truth a hundred times. Truth 1s 
always uppermost, and is the natural issue of the mind. 
{t requires no art or traming, no inducement or tempta- 
tion, but only that we yield to 2 natural impulse. Ly- 
ing, on the contrary, is. doing violence to our nature, 
and is never practised even by the worst men without 
some temptation. Speaking truth is like using our na- 
tural food, which we would do from appetitc, although 
it answered no end; but.lying is like taking physic, 
which is nauseous to the taste, and which no man takes 
but for some end which he cannot otherwise attain.— 
When we arc influenced by any motive, we must be 
conscious of that influence, and capable of perceiving 
it upon reflection. Now, when’1 reflect upon my ac- 
tions most attentively, I am not conscious that in speak- 
ing truth I am influenced.on ordinary occasions by any 
motive moral or politieal. I find that truth is always 
at the door of my lips, and goes forth spontaneously if 
not held back. It requires neither good nor bad in- 
tention to bring it forth, but only that I be artless and 
undesigning. There may indeed be temptations to 
falsehood, winch would be too strong for the natural 
principle of veracity, unaided by principles of honour 


or virtue ; but where there is no such temptation, we 


speak truth by zustinct. By this instinct, a real con- 
Hexion 1s formed between our words and our thoughts ; 
a 


and thereby the former become fit to be signs of the 
latter, which they could not otherwise be.” 


mony. 
Such is the account which Dr Reid gives of the truth =~ 


of human testimony: and he adds, that there is ano- 
ther original principle implanted in us by the Supreme 
Being, to tally with it, viz. a disposition to confide 
in the veracity of others, and to believe what they tell 
us. “ This (he says) is the counterpart to the former ; 
and as that may be called the principle of veracity, we 
shall, for the want of a more proper name, call this the 
principle of credulity, It is unlimited in children, un- 
til they meet with instances of deceit and falsehood , 
and retains a very considerable degree of strength 
through life.” 

It is ever with extreme reluctance that we contro- 


vert the opinions of this able writer ;.and that reluc- 


tance cannot be lessened in the present instance, when 
we are conscious that great part of what he says is un- 
answerable. ‘hat truth is always at the door of the 
lips; that it requircs no effort to bring it forth; that 
in ordinary cases.men speak truth uninflucnced by any 
motive moral or political ; that the greatest hars speak 
truth a hundred times where they lie once; and that 
lying is never practised by the worst men without some 
temptation, are positions which daily cxperienee ren- 
ders it impossible to question: But notwithstanding 
this, we do not think that truth is spoken by an m- 
stinctive principle; because it is inconceivable, that in- 
stinct should teach the use of arbitrary and artificial 
signs, such as the words of every language undoubtedly 
are; or that between such signs and. ideas any 7stiic- 
tive connexion should ever be formed. ‘ ‘Truth (as we 


have defined it) is the conformity of those words or 
_signs by which things are expressed to the things them- 


selves;’? and things themsclvyes are what they are, in- 
dependent of us, our instincts, and perceptions. When 
we have precise and adequate ideas of objects, and 
when those idcas are related to one another as the ob- 
jects themselves are related, we are in possession of men- 
tal truth; and in this case there is a veal and natural 
connexion between the signs and the things sigmiied : 
for we cannot frame original and simple ideas which 


have no archetype in nature ; nor can one object, dis- 
tinctly perceived, gencrate in our niinds the ideas that 


are generated by other objects. Herc external things 
are the objects, and ideas are the signs, which, when 
they are in conformity to the things sigmfied by them, 


constitute truth. , | 
But in human testimony, the ideas in the mind of The tu 


the speaker are the things signified, and the words oe is 
signed. 


language are signs by which they are expressed; and 
when these things and signs are in conformity to cach 
other, the werds uttered express so much truth— 
Now, though in this case there is no atwral connexion 
between the sign and the thing signified, yet it 1s ob- 
vious, that without a violent effort of the speaker to the 
contrary they must always be in conformity with each 
other ; because, in every language, there are words ap- 
propriated for the purpose of denoting every idea and 
relation which can be expressed ; and in the mind of 
every man thesc ideas, relations, and words, have becn 
constantly associated from the time that he learned to 


speak. So intimate is this association, and so impossible 


to be broken, that whoever will pay sufficient attention 
. to 
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resti- to the operations of his own mind, will find that he 


thinks as well as speaks in some language; and that in 
eogitation he supposes and runs over, silently and habi- 
tually, those sounds which in speaking he actually ut- 
ters (B). If this be so, it 1s impossible that a man with- 
out some effort should ever speak any thing but truth: 


for the zdeas of what he has scen or heard, &c. are 


not of his manufaeture; they are generated by cxternal 
objects; and till they be effaced from the memory, 
they must always, by the law of association, make their 
appearanee there with all their mutual relations, and in 
their proper dress. In the very aet of learning to 
speak, we necessarily learn to speak the truth : for were 
we not to employ words exactly as they are employed 
by those with whom we converse, our language (af lan- 
guage it might be called) would be unintelligible: and 
we could neithcr declare our wants nor ask relief with 
any hopes of success. Children beginning to speak, 
may indeed utter untruth: without any motive, and 
merely from mistake; because the ideas and words of 
ehildren have neither been long nor closely associated : 
but it is impossible that a san, however wicked, should 
habitually and without motives lie on ordinary ocea- 
sions, unless the fundamental principles of his nature 
have been totally altered ; unless his brain has been dis- 
ordered by disease ; unless his ideas have been disarran- 
ged, and all his original associations broken. 

We know indeed by woful experience, that immo- 
ral men oecasionally utter falsehoods with a view to 
deceive. But on these oecasions they are influenced by 
some motive either of hope or terror: the falsehood 
is always uttered with an effort: and so strong is the 
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association between words and ideas, that the truth 
will at times break out in spite of all their endeavours 
to suppress it; so that the end or middle of a false 
narrative, if it be of any length, is commonly incon- 
sistent with the beginning. We entertain a suspicion 
conecrning any matter of fact, when those who relate 
it contradiet eaeh othcr—when they are but few m 
number, or of a doubtful character—when they have 
an interest in what they affrm—whicn they deliver 
their testimony with hesitation—or, on the contrary, 
with too violent asseverations; bceause these are circum- 
stanees which we have generally experieneed to ac- 
company false witness. It is likewise with reluetanee 
that we admit a narrative of events entirely different 
from every thing whieh hitherto we have seen or heard; 
because we may not be eertain that the narrator is not 
undcr some influenee to deceive us in matters concern- 
ing whieh we have nothing but his testimony on whieh 
to ground our judgment. But in every case where the 
faet reeorded is in itself possible, and attributed to an 
adequate cause 3 whcre a competent (c) number of wit- 
nesses had sufficient means of information, and are ecr- 
tainly under no induccment to deceive; testimony is 
complete evidence, however extraordinary the fact 
may be; beeause no faet which is known to have an 


adequate eause ean be so incredible, as that a number of 
g ) 


men of sound understandings should act eontrary to the 
fundamental prineiples of human nature, or be able, if 
so disposed, to dissolve assoeiations whieh had becr 
formed in the mind of each from his infancy, and form 
new ones, all agreeing exactly with one anothcr, but 


all contrary to truth. 


PART II. OF BODY WITH ITS ADJUNCTS. 


Cuap. I. Of the Composition of Bopies; or, of 
MatTrer and Form. 


EIITHERTO we have contemplated only the 
powers of our minds by which we aequire a stoek of 
ideas, and the various operations of the intelleet upon 
those ideas, as treasured up in the memory or imagina- 
tion. In the course of the inquiry we have found, that 
every idea and notion which we have was suggested by 
something independent of us; and in order to diseover 
what those things are, we have investigated the naturc 
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of each sense, as it is by the senses only that we have 
any communication with the external world. By touch 
we perecive heat and cold, hardness and softness, fix 
pure, solidity, motion, and extension; by the organ of 
smell, we perccive odours ; by the tongue and palate, 
tastes ; by the ear, sounds; and by the sight colours. 
We have likewise seen, that heat and cold, odours, 
tastes, sounds, and colours, are mere sensations whieh 
have no existenee but while they are perceived. On 
the other hand, hardness and softness, figure and solidi- 
ty, motion and extension, are neither scnsations, nor 
like sensations; but are coneeived to be something ex- 


4H ternal 


ll a — i ana 


(s) This seems to have been Plato's opinion; for he calls thinking royoy oy cvly mee 


mes wy ev cxomn, “ the language by which the soul explains itself to itself when it considers any thing. 
‘‘ the vocal words are an imitation of those of the soul.”’ 


Plotinus says, “O sv Deavyn roryos permentece Tov ey Loxn, 
say that vocal wor 


of association ; but it affords sufficient evidence, that in the opinion o 


words, 


according to cireumstances. In eascs where the 
and intelligence deserve equal credit with two th 
whether of sight, hearing, or toueh, the greater t 


that as one man is influenced by that whieh to another would be no motive, 
ring in the same testimony is always,an additional security that they are not under the 


1as. 
Cc 


ds are an imitation of those of the soul, is to speak inaecurately, and to reve 


(c) Should it be asked what number we call competent, we beg leave to say, 
y are not liable to the deceptions of sense, 


ousand ; but where there is partieular occasion for good organs, 
e e 5, | = 
he number the greater is our seeurity. To tlis must be added, 


5 cerlny 4 porn Os ekeoyerace 
”» And 
To 
rse the proeess 
f Plotinus men think as well as speak im 


that it will be greater or less 


two men of integrity 


a great number of witnesses coneur- 
influence of any latent 
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510 METAPSY Sic, Part II, 
Ofthe ternal and independent of our faculties, which may ope- separately, and do not support each other? This is gey, 
Composi- rate in a desert wilderness as well as ina populous eity, a question which modern philosophers pretend not to Compost. 
tion of though, for want of sentient beings to operate upon, it answer : but some of the ancients were not so modest. ve 
Bodies. cannot in the wildemess produee the same eflects as in Aristotle and bis followers resolved every bodily sub- odics, 
the eity. stance into matter and form, making matter the basis 
of iiaes Of things perceived by the senses we find the great- or substratum, and under form comprehending all sensi- 
perceived er part always united; for when a man perceives a ble qualities. — 
by the pieee of sealing wax, if he makes use of all his senses, As attempts have been lately made to revive this phi- 
— bs he pereeives at onee, cold, taste, eolour, hardness, losophy, it may not be improper to give a short view of 
att —_ roughness or smoothness, figure, sohdity, motion or the doetrine of matter and form, if it were only to dis- 
united, rest, and extension. That the powers or qualities, cover whether the speculations of Aristotle and his ad- 
which in this instance produee the sensations of heat herents on this subjeet deserve to be preferred to those 
or cold, taste, odour, and colonr, are so united to the of Newton and Locke. / 
hardness, figure, solidity, and extension of the WaX, The most perspieuous, and by far the most elegant 
as that they cannot exist alone, is evident ; beeause it writer among the mederns who has adopted the an- 
is impossible to remove any one of these things, or to  eient pinilosophy, 1s Mr Harris ; and lest we should be 
coneeive it removed, without removing with it all the aecused by others of doing mjustice to a subject above 
nest. What then is the bond of this union? Do these the reach of ordinary comprehension, we shall tran- 
things necessarily accompany one another, so as that scribe so much of what he has said of matter and form 
one of them eannot exist without bringing all the rest in lis Philosophical Arrangements as seems necessary 
along with it? No; there is no necessary eonnexion to make our readers understand his meaning as far as it 
among them; for by the operation of fire the wax may _ is intelligible. 
be rendered liquid, when the Aardness and cold are “ Matter (says this writer) is that elementary con-q,.},. 
gone, though every thing else remains the same, or  stituent in composite substances which appertains in patetic doc, 
nearly the same, as it was before. By a still further common to them all, without distinguishing them from trine con- 
operation of fire the appearance may be entirely chan- one another. - Every thing generated or made, whe-¢erng 
ged; and that which was formerly a piece of hard red ther by nature or art, is generated or made out of™#ti 
wax, may be reduced to smoke and ashes, in which something else; and this something else is called its 
there is neither hardness, colour, odour, nor figure; at subject or matter. Such is iron to the saw 3 such is 
least there is not in the smoke and ashes swch hardness, timber to the boat. Now this swbject or matter of a 
colour, odour, or figure, as was in the wax. The soli- thing being xecessardly previous to that thing’s existence, 
dity and extension, however, remain; for we perceive is necessarily diffcrent from it, and not the same. Thus 
ashes and smoke to be extended and solid as much as iron, as iron, is not a saw; and timber, as timber, is 
wax or an adamant; nor is it possible to do any thing nota boat. Hence, then, one character of every sub- 
with the wax, or with any other sensible object, which ject or matter, that is, the character or negation or pri- 
ian shall deprive it of extension or solidity. vation. [He means negation or privation of what is to 
Some cag Thus, then, extension and solidity may exist and be made out of it]. 142 


thescthings be perceived, when separated from’ hardness, colour, 
termed ac- and odour; but none of these ean exist, or be con- 
Caan aud eeived to exist, independent of extension and solidity. 
™ Hardness, colour, odour, taste, and figure, or the 
things which suggest these notions to us, have with 


“ Acain, Though the swdject or matter of a thing be whichis 
not that thing, yet, were it incapable of becoming Sern 
so, it could not be called its subject or matter. Thus 6¢ every 
iron is the subject or matter of a saw ; because, though attribute 0 


not a saw, it may still become asaw. On the contrary, quality, 


great propriety been termed aceidents or qualities ; 

because: they cannot exist or be conceived to exist by 
themselves, but require for their support one common 

subject. Extension and solidity can exist independent 

of them; but they cannot exist independent of solidity 

: and extension. 

Things per- s then solidity the basis of these qualities, so that 
ceived by they necessarily result from it? No; there are many 
the a” things solid and extended which are neither hard, nor 
ate le coloured, nor odorous, nor sapid; which could not be 
here ina if these qualities were the necessary effeet of solidity. 
subject Besides, all mankind conceive of solidity and exten- 
— mat-sion as qualities of something else ; for we never say 
; that solidity is extended or eoloured, or hard or odo- 
rous, but that something solid has these qualities ; 

whence it is evident that we consider solidity as a 

quality itself. In what then does solidity and all the 

other sensible qualities inhere, since they cannot exist 


timber is zo¢t the subject or matter of a saw; because 
it not ouly (as timber) is no saw, but can never be 
made one from its very nature and properties. Hence, 
then, besides przvatzon, another character of every swb- 
Ject or matter, and that is the character of aptitude or 
capacity. {He means aptitude or capacity to be that. 
which is made out of it]. 

‘“¢ Again, When one thing is the subject or matter of 
many things, it implies a prizvation of them all, and a 
capacity to them all, Thus iron being the subject or 
matter of the saw, the axe, and the ehissel, implies 
privation and capacity with respect to all three. A-. 
gain, We can change a saw into a chissel, but not 
into a boat; we can ehange a boat into a box, but: 
not intoa saw. The reason is, there can be no change. 
or mutation of one thing into another where the two 
changing beings do not participate the same matter (D). 
But even here, were the boat to moulder and turn to 

earth, . 


rr 


(D) In a nate he says : This reasoning has referenc 


eto what the ancients called vay mgerexns, the immediate 


matter, WM opposition to vam, weola, the remote or primary matter. 
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rthe earth, and that carth by natural proeess to metallize 
nposi- and beeome iron ; through sueh progression as this we 
mot might suppose even the boat to beeome a saw. Hence 
Mies: therefore it is, that all change is by immediate or me- 
; diate participation of the same matter. Having aivan- 
ced thus far, we must be careful to remember, first, 
that every subject or matter implies, as such, privation 
and capaerty ; and next, that all change or mutation of 
beings into one another is dy means of their participating 
the same common matter. This we have chosen to illus- 
trate from works of art, as falling more easily under 
human eognizanee and observation. It is, however, 
no less certain as to the productions of nature, though 
the superior subtlety in these renders examples more 
dificult. The question then is, whether in the world 
Which we inhabit, it be not admitted from experience, 
as well as from the eontession of all philosophers, that 
substances of every kind (£), whether natural or arti- 
ficial, eithcr immediately or mediately, pass into one 
another: and whether, in that ease, there must not be 
some one primary matter common to all things. I say 
some one primary matter, and that eommon to all things, 
sinee without some sch matter, such mutation would be 
wholly impossible. But if there be some one primary 
matter, and that common to all things, this matter must 
amply, not (as particular and subordinate matters do) 
a particular privation and a particular capaeity, but, on 
the contrary, zziversal privation and wnztversal capa- 
eity. If the notion of sueh a being appear strange 
and ineomprehensible, we may farther prove the e- 
| cessity of its existenee from the following considerations : 
| 
| 
| 
| 


Fither there is no sueh general change as here spoken 

of ; whieh is eontrary to faet, and would destroy the 

sympathy and congeniality of things: Or, if there 

be, there must be a matter of the eharacter herc esta- 

blished ; beeause without it (as we have said) sueh 

change would be emposszblc. Add to this, however hard 

wniversal privation may appear, yet had the pramary 

. mattcr, in its proper nature, any one partieular attri- 

bute, so as to prevent its privation from being unli- 

, mited and universal, sueli attribute would run through 

. | all things, and be conspicuous in all. If it were white, 

| all things would be white; if eireular, they would be 

| circular; and so as to other attributes ; whieh is eon- 

trary to faet. Add to this, that the opposite to sueh 

| attribute eould zever have existence, unless it were pos- 

| sible for the same thing to be at once and in the same 

instance both white and black, eireular and reetilineal, 

&e. sinee this inseparable attribute would necessarily 

| be every where ; beeause the matter, which implies it, is 

| itself every where, at least may be found in all things 

1 that are generated and perishable. a 

li an o be “¢ Here then we have an idea (sueh as it is) of that 

| */hend- singular being vay ween, the primary matter ; a being 

* Yby which those philosophers who are immerged in sen- 

, : 4 sible objeets know not well how to admit, though they 
l nalo- ‘ : A : : 

y cannot well do without it; a being which flies the 


wet AP HY S Fes. 


oit 
pereeption of every sevse, and whieh is at best, even Of the 
to the zntellect, but a negative objeet, no otherwise Composi- 


comprehensible than either by analogy or abstraction. We bs os 
gain a glimpse of it by abstraction, when we say that the °°'*._, 


Jjirst matter is not the lineaments and complexion which 

make the beautiful face, nor yet the flesh and blood 
which make those lineaments and that complexion ; 2or 
yet the liquid and solid aliments which make that flesh 
and blood ; oz yet the simple bodies of earth and wa- 
ter whieh make those various aliments 3 but something, 
whieh being below all these, and supporting them alll, 
is yet d’fférent from them all, and essential to their ex- 
istence. We obtain a sight of it by analogy, when we 
say, that as is the brass to the statue, the marble to 
the pillar, the timber to the ship, or any one secondary 
matter to any one peculiar form ; so is the first and ort- 
ginal matter to all forms tn geneval.” 

Such is the doctrine of the Peripateties coneerning 
the primary matter or the basis of bodily substances. 
We forbear to make any remarks upon it till we have 
Seen what they say of form, the other essential part 
of every body; for what is meant by matter and form 
will be most eompletely secn when they are viewed to- 
gether. 144 

“ Tor (says the samc elegant writer) zs that clemen-The Peri- 


- tary constituent in every composite substance, by which patctic 


at 29 DISTINGUISHED, CHARACTERIZED, and known, doctrine 
Jrom every other. But to be more explicit : The farst gai 
and most simple of all extenszons is a line : this, when it 

exists, united with a second extension, makes a super 

Jjreves ; and these two existing together with a third, 

make a solid. Now this dast and complete exTunsioNn 

we call the frrst and simplest rors ; and when this first 

and simplest form aecedes to the first and simplest matter, 

the union of the two produees body ; whieh is for that 

reason defined to be matter triply extended. And thus 

we behold the rise of pure and original body (¥). It 

must be remembered, however, that body, under this 
eharaetcr, is something zndefinite and vague, and searec- 

ly to be made an object of scientific contemplation. It. 

is neeessary to this end that its extension should be 
bounded ; for as yet we have treated it without such re- 

gard. Now, the bound or Limit of simple body is 

Jigure ; and thus it is that figure, with regard to body, 
beeomes the next form after catcnsion. 

“ But though the boundary of body by figure is one py. aS. 
step towards rendering it definite and knowable, yet 19 original 
not this suffieient for the purposes of nature. It is ne- forms 
cessary Here, that not only its external should be duly he = 
bounded, but that a suitable regard “should likewise be ,.. heme, 
had to its zzternal. This internal adjustment, disposition, tute body 
or arrangement (denominate it as you please), is ealled physical. 
ORGANIZATION, and may be eonsidered as the third 
form whieh appertains to body. By its aceession we 
behold the rise of BODY PHYSICAL or NATURAL; for 
every such body is some way or other organized. And 
thus may we aflirm, that these three, that is to say, 

42 extension, 


(EX) He must mean only hodily substanees ; for it is not admitted by sueh philosophers as mako a distinetion 
between mind and body, that the one ever passes into the other. : ain 

_ (F) “ Original body (he says), when we look dowsward, has reference to the primary matter, its substra- 
tum: when we look wpwards, it becomes itself 2 matter to other things ; to the clements, as commonly ealled, 


2 . ° . . 99 
| air, earth, water, &c. and in°consequence to all the variety ef zatwral productions. 
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METAPHYSICS. 


Of the extension, figure, and organization, are the three original 
Composi- forms to body physical or natural ; figure having respect 


tion of “to its external, organization to its internal, and extension 


Bodies. 


being common both to one and to the other. It is 
more than probable, that from the variation in these 
universal and (as I may say) primary forms, arise most 
of those secondary forms usually called guantatres sensible, 
because they are the proper objects of our several sen- 
sations. Such are roughness and smoothness, hardness 
and softness ; the tribes of colours, savours, odours; not 
to mention those powers of character more subtle, the 
‘powers electric, magnctic (G), medicinal, &e. 

“ Here therefore we may answer the question, how 
natural bodies are distinguished. Not a single one 
among them consists of materzals in chaos, but of ma- 
terials wrought up after the most exquisite manner, 
and that conspicuous in their organization, or in their 
figure, or in both.—As therefore every natural body 1s 
distinguished by the differences just described, and as 
these diffzrences have nothing to do with the original 
matter, which being everywhere similar can afford no 
distinction at all; may we not here infer the expe- 
dicncy of ESSENTIAL ForMs, that every natural sub- 
stance may be essentially characterized ? These forms, 
though they differ from matter, can yet never sub- 
sist without it ; but united with it, they help to produce 
every composite being, that is to say, in other words, 
every natural substance, in the visible world. It must 
be remembcred, however, that it is the FORM in this 
union which is the source of all distinction. It is by 
this that the ox is distinguished from the horse, not 
by that grass on which they subsist, the common mat- 
ter to both. ‘To which also may be added, that 
as figures and sensible qualities are the only objects of 
our sensations, and these are all parts of natural form ; 
so therefore (contrary to the sentiment of the vulgar, 
who dream of nothing but of matter) it ts form, which 
vs in truth the whole that we either hear, see, or feel; 
nor is mere matter any thing better than an obscure tm- 
perfect being, knowable only to the reasoning faculty 
by the two methods already explained, I mean that of 
analogy and that of abstraction. Here therefore we con- 
clude with respect to sensible forms, that is to say, forms 
immerged in matter and ever inseparable from it. In 
these and matter we place the ELEMENTS OF NATURAL 
SUBSTANCE,” 


(G) That it is from the extension, figure, and organization of bodies, that their medicinal powers arise, seems 


with supercilious contempt. Had Locke really been ig- 
‘norant of the ancient doctrine of matter and form, it is 


lv 


i 


Pay 


If this extract appear long, let it be remembered Gee 
that it contains the fullest and most perspicuous detail Pie 
which is to be found in the English language, of a doc- tion of 
trine of which the author of Ancient Metaphysics sup- , 2@es | 
poses Locke to have been ignorant; and for which | 
ignorance he affects to treat the English philosopher 


i 


probable that most pcople will be of opinion, that the con- 
tempt expressed by his censurer might have been spared, 
but if it should appear, that, as far as this theory is intel- 
ligible, it differs not, except in words, from the doctrine 
laid down in the Essay concerning Human Understand- 
ing, what shall we think of that zeal for ancient phrases, 
which had influence sufhicient to make one respectable 
philosopher pour contempt upon another who was an 
ornament to his country ? ‘y 
What Mr Harris has said of matter and form re> Mattie | 
specting works of art, is sufficiently intelligible, andcannot be — 
extremely just. Nor should we object to the account “estituted | 
which he gives of the origin of natural body, if he — 
had not divested his first matter of every power and 
every quality, solidity and extension not excepted, 
But though we can suppose body divested of any one 
particular figure and of every sensible quality, such as 
colour, odour, tastes; &e. and the substratum or ba- 
sts or matter of it still to remain, yet it seems impos- 
sible to conceive it divested of solzdity without suppo« 
sing it totally annihilated. Nay, if we have any just 
notion at all of solidity, it is evidently inseparable 
from the substratum of body, whatever that substra- 
tum be; and indeed though Mr Harris divests his first 
matter of every attribute, the argument by which he 
proves the necessary existence of such a being does 
not require its privation to be so universal. ‘ Had 
the primary matter (says he), in its proper nature, any 
one particular attribute, so as to prevent its privation 
from being unlimited and universal, such attribute would 
run through all things and be conspicuous in all.”’ This 
indeed is obvious and undeniable: but soldzty and ex- 
tension do in fact run through all things into which the 
substratum or matter of body is ever formed or ever can 
be conceived to be formed; and therefore there is no 
necessity for supposing the first matter divested of these 
attributes (H). 
Mr Harris says, that both Timzeus and Plato drop 
expressions 


to be undeniable ; for medicines operate by contact: but it is not so clear that the same forms, to use the au- 
thor’s language, are the source of magnetical powers. If the magnet be surrounded with an atmosphere ex- 
tending to a certain distance, such may be the case ; but if not, the author’s conjecture must be ill founded. See 
MAGNETISM. 

(1) Nor does it appear that it was divested’ of them by all the ancient philosophers. We learn from Cud- 
worth, that “ the atomical physiology, the most ancient perhaps of any, teaches that body is nothing else but dva- 
saloy avlilumoy, extended bulk ; and that nothing is to be attributed to it but what is> included in the nature and 
idea of it, viz. greater or less magnitude, with divisibility into parts, figure, and position, together with motion 
or rest, but so as that no part of body can ever move itself. And consequently, this philosopher supposes, 

that there is no need of any thing else besides the simple elements of magnitude, figure, site, and motion, 
(which are all clearly intelligible, or different modes of extended substance), to solve the corporeal phenomena 
by ; and therefore not of any substantial forms distinct from the matter ; nor of any other qualities really ex- 
isting in the bodies without, besides the results or aggregates of those simple elements, and the disposition of 
the insensible parts of bodies in respect of figure, site, and motion; nor of any intentional species or shows 
propagated from the objects to our senses : nor, lastly, of any other kind of motion or action really distinct 
| | | from. 
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4 the expressions as if they considered matter to be place ; 
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all bodies; and all those things which, in the language Of the 


ysi- but place, as will be seen afterwards, can be the ba- of Mr Harris, are comprehended under the appellation Composi- 
| 7-9 sis of nothing. He lkewise quotes a passage from of form arc called gualitics : so that on this subject the wae “y 
oares. 


_ ,Ammonius ou the predieaments, in which it is said aneient and modern philosophy differ in nothing but in 


“ that there never was in actzality either matter with- 
out body, or body without quality ;” and we appeal 
to our readers if it be not absolutely impossible to 
contemplate sueli a being even in zdea. To the ques- 
tion, Whether the first matter has a separate existence 


the latter using the word qualitics instead of the word 

form ; and defining the first matter to be, a solid sub- 

stanee every where the same,” whilst the ancient philo- 

sophy considers it as void of solidity. 148 
Of the nature of this first matter all philosophers areof the na- 


\ 1 by itself, distinet from all the qualities of body, the equally ignorant: for, as Mr Harris says, itis in truth We of 
| author of Ancient Metaphysics answers thus:—‘‘ We form; or, as modern philosophers would say, they are Wie moe 
have no idea of it existing separately, beeause we find in truth qualitzes, whieh are the whole that we either equally ig 
no such a thing in nature, from which we draw all our _ hear, or see or feel, or of which we have either idca ornorant. 
ideas ; but whether there may not be such a thing coneeption. Mr Locke says expressly, “ that if any 
existing in the regions of infinite space, as matter with- one will examine himself coneerning Ins notion of pure 
' out form and dimensions ; is what I think no man ean _ substanee in general, he will find that le has no other 
ia take upon him to decide.”? But with all submission, idea of it at all, but only a supposition of he knows not 


if a man cannot decide this question with the utmost 
certainty, his three ponderous volumes are nothing bet- 
ter than useless paper: for the subject of them is things 
existing ; and concerning existence we know nothing 


what support of such qualities as are capable of produ- 

eing simple ideas in us.” 14 
But how, it has been asked, do we know that thetHow hi 

things which we pereeive are qualities, and cannot exist know that 


without a subject ? We answer, Beeause. every one ofthe things 
them, except solidity, may be cl d destroyed, mmediate- 
, pt solidity, may be changed or destroyed,), nerceived - 

and the subject in which they inhere still remain. Thus, are quali-. 
though wax may be melted or burnt, and be no longerties. 
a hard red substance of such a figure and such a smell, 
‘the matter which supported the hardness, fignre, colour, 
and smell, still remains; for melted wax or ashes is as 
much a solid substance as is that which may be used for 
the sealing of letters, &c. 

It has been said that solidity (1) is the sebstratum of 

body ; 


with greater certainty, than that a being of whieh no- 
thing positive can be affirmed, eannot possibly have any 
existenee. | 

That, in the world which we inhabit, bodily sub- 
stances of every kind, whether natural or artificial, ei- 
ther immediately or mediately pass into one another, is 
; a truth which cannot be denied: and therefore it fol- 
lows, that there must be some one primary matter com- 
mon to all things. In modern philosophy this primary 
matter is considered as solid, and as the swdstratum of 
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from local motion (such as generation and alteration), they being neither intelligible as modes of extended 
substance, nor any way necessary: Forasmuch as the forms and qualities of bodies may well be conceived to 
be nothing but the result of those simple elements of magnitude, figure, site, and motion, variously compound- 
ed together ; in the same manner as syllables and words in great variety result from the diffcrent combinations 
and conjunctions of a few letters, or the simple elements of speech; and the corporeal parts of sensation, and 
particularly that of vision, may be solved only by local motion of bodies, that is, either by corporeal effluvia 
(called simulacra, membrane, and exuvic ), streaming continually from the surface of the ob jeets, or rather, as the 
Jater and more refined atomists conceived, by pressure made from the object to the eye, by means of light in the - 
. medium. So that ws ds Baxlaging tov traders atges To BAtmozpcevoy ooverftrarsros, the sense taking cognizanee of the 
object by the subtle interposed medium, that is tense and stretehed (thrusting every way from it upon the optic 
nerves), doth by that, as it were by a staff, touch it. Again, Generation and corruption may be suffieiently ex- 
plained by concretion and secretion, or local motion, without substantial forms and qualities, And lastly, Those 
sensible ideas of light and eolours, heat and cold, sweet and bitter, as they are distinct things from the figure, site, 
and motion of the insensible parts of bodies, seem plainly to be nothing else but our own faneies, passions, and 
. sensation, however they be vulgarly mistaken for qualities iu the bodies without us. Cudworth’s Intellectual 
System, Book i. chap. 1. 7 
| This, as will be seen by and by, is the philosophy of Newton, Locke, and all their followers : and that 1t 1s the 
genuine philosophy of the ancient atomists, we may safely take the word of the author whom we have quoted; 
for no modern has been more conversant with their writings, more completely master of their language, or has 
. given their sense with greater aceuraey. ‘Those authors, therefore, who in their zeal for ancient metaphysics 
would explode the physiology of Newton and Locke, and substitute in its place the Aristotelian doctrine of matter 
| and form, belie their own pretences; for the theory which they would banish is more ancient than that which 
| they introduce, and we appeal to our readers if it be not more intelligible. 
| (1) The philosophers of most eminence who have maintained this opinion are, Dr Watts ; the author of the 
Procedure, Extent, and Limits, of the Human Understanding ; and Dr Law, late bishop of Carlisle, who in a note 
upon King’s Origin of Evil gives the opinion of the triumvirate in the following words :-—“ We .find by experi- 
ence, that a thing will always exhibit the samc appearances in some respects, though it admit of changes im others : 
or, in Mr Locke’s language, that certain numbers of simple ideas go constantly together, whereas some others do 
not. The former of these we call the sebstance, thing, or being, itself; the latter are termed its modes or 
accidents. ‘Thus the substance of body, as far as we know of it, consists in solidity and extension; which being 


necessarily finite, it also becomes capable of division, figure, and motion. These are its onginal rer qua- 
j . ities, , 
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body ; and men have been probably Iced into this no- 
tion from a conviction that such swzbstratwm, whatever it 
be, is and nwst be solid; but that solidity is only a 
quality inseparable from the first matter, and not that 
matter itself, must be evident from this consideration, 
that solidity is the same in all bodies, and incapable of 
producing by itself any other effect than that of exclud- 
ing from. the place occupied by it every other solid 
substance. It could not of itself be the substratum of 
colour, taste, or smell, otherwise all bodies would be 
colourcd, sapid, and odorous ; and as, according to 
all our notions of it, it is incapable of any change, it 
could not by itself be so modified as to excite in us these 
sensations. 

The things then immediately perceived by us, or of 
which we have any adequate idea or conception, are 
only qualities which must belong to a subject ; and all 
that we know about this subject is, that it is that to 
which such qualities belong. From this it is evident, 
‘that our notion of matter, as distinguished from its 
qualities, is a relative * and obscure notion, and must 
‘remain obscurc till men have other faculties. In this 
‘the philosopher scems to have no advantage above the 
vulgar: for as they perccive colour, and figure, and 
motion, by their senses, as well as he does 3 and as both 
are equally certain that there is a subject of those qua- 
litics ; so the notions which both have of this subject 
are equally obscure : or, to speak more properly, they 
have no posztzve notion of it at all. When a philosopher 
calls it the first matter, a substratum, or a subject of in- 
heston, those learned words convey no mean ing but what 
every man undcrstands and expresses, by saying in com- 
mon language, that it is a thing extended, solid, and 
‘moveable. 

They are therefore gualttzes, or, in the language of 
ancient philosophy, forms alone, about which, in cor- 
poreal substance, we can reason with precision and 
certainty 5 and it is sufficient for all the purposes of 


life that we have of them an adequate knowledge. For 
as the first matter or original substratum of all bodies 
seems to be the same, though we know not what it 1S; 
and as one body is distinguished from another only b 
its quahties or powers; a knowledge of the nature of 
these is all that can be necessary to direct our conduct 
with respect to the various objects with which we are 
surrounded. 


6 ° ° ° 7 
Qualities thus considered in bodies, are, first, such Qualit. 
as are utterly inseparable from the body, in what state primary 
soever it is; such as in all the changes and alterations 2nd 


which it suffers, and under all the force which can be 
employed upon it, it constantly kceps. Thus, in the 
instance already given, a stick of sealing wax may, by 
the operations of fire, be rendered liquid or reduced to 
smoke and ashes; and when it has undergone these 
changes, it has lost many of the sensible qualities which 
it had when a loug round substance fit for the purpose 
of sealing letters ; but other qualities which were then 
perceivable in it still remain: for not only liquid wax, 
but every particle of smoke and ashes, is solid and ex- 
tended, as well as the hardest or largest body; and 
every such particle has likewise some figure, and is ca- 
pable of motion or rest. Again, If a grain of wheat 
or any other corporeal substance, be divided into two 
parts, and each part be again divided without end, still 
the smallest particle of it will be solid, extended, of 
some figure, and capable of further division. Sohidity, 
extension, divisibthity, and motion or rest, are therefore 
qualities inseparable from body, and have on that ac- 
count been with great propriety called its orginal or 
primary qualities. 
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There are other qualities, which in truth are nothing secondary ~ | 


in the bodies themselves, but powers arising from the 
magnitude, figure, texture, and motion, of their in- 
sensible parts to produce in us various sensations; such 
are colours, sounds, tastes, and odours. Thesc have been 
denominated secondary quakties ; and to them may be 

added 


re 


lities, which constitute the thing, and seem not to depend on any thing else as a subject. Buta particular figure, 
motion, &c. are only accidents or modes of its existence ; which do not necessarily attend it, though they them- 


selves cannot be supposed to exist without it. The 
ing, which likewise admit of various modifications. 
ture of things from observation and experience. 


substance of spzr’t consists in the powers of thinking and act- 

This seems to be all that we can learn concerning the na- 
i To inquire into the zanner how thesc, 
dies, exist together, or to attempt to explain the cause, ground, or reason, 


which we call proper- 
of their union, is in vain. To assign 


bal ' is ” ° e a s . . * ° e. 
the word swbstance for a representation of it, 1S saying nothing: it is setting a mere word for what we have ncither 


any idea of nor occasion for. 
we are obliged to seek for something to 


the cause which produced it.” “ Dr 
less scholastic notion into the rcal nature of things, 
14.). Theauthor of the Procedure, 
of any substance, so far we have a 
all the essential properties of any substance, 


Indeed if we consider these primary qualitics as needing something to inhere in, 


support them: and by the same way of reasoning, we may seek for some- 
thing else to support that other something, and so on; and at last 


Watts (continues the Bishop) 


shall find no other support for the whole but 
is of opinion, that it is introducing a nced- 


and then fancying it to have a real existence :”? (Logic, p. 
Extent, &c. affirms, “ That as far as we directly know the essential properties 
direct knowledge of the substance itself: and if we had 
we should have an adequate knowledge of that 


a direct knowledge of 
substance ; for surely, 


if there be any meaning in words, the knowing any thing of the essential properties of a thing is knowing so much 


of its very substance.” 

That the substance of body consists in solrdi 
any thing else as a subject ; cannot be true: 
whoever uses the word impenetrability, 


: certainly means 
real thing or being 


ty and extension, and nothing moro; 
for solidity, 


and that these depend not upon 
in our conception, is nothing but zmpenetrability ; but 


that there is something impenctrable. ‘That there is some 


different from solidity and extension, which impresses us with the notion that it is solid and 
extended, is self-evident to all mankind: jf it be not matter, 


these conceptions must be communicated to us ‘by 


the immediate agency of the Deity, which secms to have been the real opinion of ‘the Bishop of. Carlisle. But 


this differs not from the theory of Berkeley, which 


we shall consider by and by. 


Pp 


he added a third sort, which are universally allowed to be 
sl- barely powers, though they are in fact as much real 


: ° ° ° e ad s 
© qualities in the subject as those we have just mention- 


yawed. Thus the power in fire to produce by its primary 
qualities a new colour or consistency in wax or clay, 
is as much a quality in the fire as the power which it 
has to produce in us a new sensation of warmth or 
burning. That colours, tastes, sounds, and odours, as 
they are perceived by us, are mere sensations, has been 
already proved: and that the powers in the bodies 
which producc these sensations are not, like solidity and 
extension, inseparable from the body to which they may 
belong, is evident ; because a piece of red wax may be 
reduced to Slack ashes ; and because by pounding an 
almond we may change its clear white colour into a 
dirty hue, and its pleasant taste into one that is oily 
and rancid; anda single rent through the body of a 
bell destroys its sound. 

| The primary qualities of body have a real existence 
| independent of us and of every other creature. 


|- 
if 


parts of fire or suow are really in the fire or snow, whe- 
ther any man’s senscs perceive them or not 5 and there- 
fore these may be called real quatities, because they 
really exist in the bodies : But Aght, heat, whiteness, or. 


sword. ‘Take away the sensations of them: Ict not 
the eyes see light or colours, nor the ears hear sounds ;- 
let not the palate taste nor the nose smell; and all co- 
lours, tastes, odours, and sounds, as they are such par- 
ticular sensations, vanish and cease, and are reduced to 
their causes, 2. ¢. to the bulk, figure, and motion of 
the parts of the body. 

The qualities then that are in bodies, rightly con-. 
i) litie re of sidered, are of three sorts. 1. The bulk, figure, number, 
S) tte rts. sv¢zzation, and motion or rest, of their solid parts. Of 
these, as they are im themselves, we have clear and 
distinct notions. We know that they are in the body 
whether we perceive them or not, and we call them 
primary or essential qualities. 2. The power that is 
in any body, by reason of its internal texture and 
| insensible primary qualities, to operate upon our senscs 
in a peculiar manner, producing in us the diffcrent sen- 
sations of colours, sounds, tastes, or smells, &c. These 
we have called secondary qualities, but they are often 
termed sensible qualities. 3. The power, that is in any 
body, by reason of the particular constitution of its 


' 

j 

: 

5 LJ ° e e s s 

| uit fire or snow, than sickness 1s in tartar or pain in a 


, 
YT Bod qua- 
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Thus. 
the particular bulk, number, figure, and motion, of the. 


cold (as they are perceived by. us), are no more really. 
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primary qualities, to make such a change in the bulk, op the 

Jigure, texture, and motion of another body, as to make it Composi- 

operate on our senses differently from what it did be- tion of 

fore. Thus, the sun has a power to make wax white, _ Bodies. 

and fire to make lead fluid. ‘These are universally 

called powers ; but we have no such notions of them 

as we have of the primary qualities of bodies. We know 

that they exist, but we know not what they arc. It 

has indeed been discovered, that the sensation of smell 

is occasioned by the efiluvia of bodies * ; that of sound, ,., 

by their vibration. ‘The disposition of bodies to re- Pinel 

flect a particular kind of light occasions the sensation the Tntel. 

of colour; and the operation of the minute parts of lectual 

bodies upon the nerves of the tongue and palate is the ?vers of 

cause of tastes. Very curious discoveries have been ae a 

made of the nature of heat and its manner of operat- -, LS _ 

ing, and an ample field still remains. We are like. ~ 

Wise intuitively certain, that body cau operate npon 

body only by impulse ; but how certain impulses up. 

on certain organs should produce sensations in us to 

which there is nothing similar in the impelling body,. 

is equally unknown to the clown and the phileso- 

pher. 

Such is the distinction which in modern philosophy The = 

is made between primary and secondary qualitics ;_ but trinc of the 

it is a distinction which was likewise well known to #@clent 

that sect of ancient philosophers who were denominated 24°™'s Te 
. ° : spectine 

atomists. At the head of these were Thales and Py- qualities. 

thagoras (K) 3 and we may infer from Aristotle, that 

the sect comprehended almost all the physiologists who 

taught before himself and Plato: for he says}, Anpeoxeilos + riy. de 

Kab Ob WATT TAY PuTircywy aToWHTATOY Ts ToLoUes, wavre Sensu et 

yee Te cboOnTe, mT ToLovTt, Kas tg TYNMATE evevyours Tous Senstbili, 

xveous : Democritus, and most of the physiologists, fall “P+ 

into a great absurdity ; for they make allsense to be touch, 

and resolve sensible qualities into the figures of insen- 

sible atoms.” And he adds, that ‘the former physio- 

logists (without exception) said not well, that there is 

no black and white without the sight, nor bitter and 

swect witheut the taste.” He elsewhere f tells us, t De Gene- 

that those philosophers explained generation and alte- vatione et . 

ration without forms and qualities, by figures and local ©2°"“2- 

motion.” Anueoxesros xs Atuximmos moimnrarvres te oynpeclee on . me 

TNY GAACLWOLY KE THY YEVErLY EX Tovlay rrowmes Oscexgioes feev 7 

nes cofyxpiots ryevtorw xees Pbogay rakes dt noes Sere eAAowosy. | 

‘© Democritus and Leucippus having made figures (or, 

variously figured atoms) the first. principles, make pe- 

neration and alteration out of these namely, genera- 

tion 


(kK) This is denied by Bishop Warburton, who thinks nothing better settled than that Democritus and Leu- 


cippus were the authors of the atomic physiology. 


We highly respect the learning and ingenuity displayed in the 


Divine Legation of Moses, but on this point we are convinced that its author is mistaken. Strabo expressly 
affirms, that Mosclius the Phoenician was the author of the atomic physiology; and Cudworth has proved, by 
arguments which to us are perfectly satisfactory, that Thales.and Pythagoras- were both atomists,\and that they » 
derived the doctrine from Phcenicia or Egypt. ‘They did not, indeed, speculate in physics, but delivered their 
doctrines as they had received them from tradition, and they referred all motion to mind as its cause. Lcu- 
cippus and Democritus, we believe were the first speculative atomists: but:though they refined upon, and 
perhaps improved, the more mechanical part of the physiology of their masters, they unhappily dropt the better 
part of it; and, banishing mind from their system of the universe, they became materialists and atheists. 
With the sober and pious part of philosophers this brought the atomic theory into disrepute; and Plato and. 
Aristotle, who were theists, when they opposed that thcory, always pointed their arguments against Leucip- 
pus and Democritus, which is probably what led the learned Bishop to consider these atheists as the authors. os. 


the atomic physiology. 
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tion together with corruption from the concretion and 


Composi- secretion ef them, but alteration from the change of 


tion of 
Bodies. 


their order and position”? By the atomic physiolo- 
the name of quality was generally applied only to 


gists | “i 
which we have called secondary qualities. 


those things 


The primary being consideredas essential tomatter, were 


scldom, if ever, called gzalztzes. That the atoms, 
which they held to be the first principles of bodies, 
were figured, solid, extended, and moveable, is appa- 
rent not only from the short view of their system which 
we have given from Cudworth, but likewise from the 
passages which we have just quoted from Aristotle : 
but the question debated between them and their anta- 
gonists was, whether those atoms had smell, taste, and 
colour ; or, as it was commonly cxpressed, whether they 
had guahities? Democritus, Leucippus, and the other 
atomists, we sec, maintained that they had not; and 
the following account of the doctrine of Protagoras, 
another philosopher of that school, shows, that on this 
subject at least the ancient advocates for the atomic 
system reasoned as justly as any of the moderns, and 
much more justly than the Peripatetics and Platonists 
by whom they were opposed. Plato having in his 
Thecetetus first said in general that the philosophy of 
Protagoras made all things to consist of a commixture 
of atoms and local motion, represents Ins doctrine 
concerning colours in particular,, after this manner : 
‘‘ First, As to that which belongs to the sight, you 
must conceive what is called a white or black colour, 
not to be any thing absolutely existing either without 


"your eyes or within your eyes; but black and winte, 


and every other colour, is caused by different motions 
made upon the eye, from objects differently modified ; 
so that it is nothing either in the agent or patient ab- 
solutely, but something which arises from between 
them both (L).”? From this passage it is plain, that 
Protagoras thought of colours exactly as Mr Locke 
thonght, that they are not real qualitves existing in bo- 
dies, but merely sensations excited in our minds; and 
indeed he is presently after represented as having call- 
ed them ssa tv nesv Qacpale, certain fancies or appear- 
ances in us. But there is in the Thecetetus another pas- 
sage, in which a fuller account is given of the atomic 
philosophy, to this purpose : “¢ The principle upon which 
all these things depend is this, That. the whole uni- 
verse (M) is motion of atoms and nothing else: which 
motion is considered two ways, and is accordingly call- 
ed by two names, actzon and passion. From the mu- 
tual congress, and, as it werc, attrition of these to- 
gether, are begotten innumerable offsprings, which 
though infinite in number, yet may be reduced to two 


HYSICS. 
general heads, sensibles and sensations, which are both 
gencrated at the same time. The sensations are seeing, 
hearing, and the like; and the corresponding senszbles 
are colours, sounds, &e. Wherefore, when the eye and 
its proper object mect together, both the aobglev and 
the aiodacts, the senseble tdea of white and black, and 
the sensation of sceing, are generated together, neither 
of whieh would have been produced if those two had 
not met. ‘Lhe like is to be conceived of all other sen- 
stbles, as hot and cold, &e. None of these are abso- 
lute things in themselves, or real qualities in externaj 
objects ; but they are begotten from the mutual con- 
gress of agent and patient, and that by motion. So 
that neither the agent has any such thing in it before 
its congress with the jutlent, nor the patient before 
its congress with the agent. But the agent and pa- 
tient meeting together, and begetting sensation and 
senstbles, both the object and the sentient are forthwith 
made to be so and so qualified ; as when honey is 
tasted, the sensation of tasting, and the quality of 
sweetness are begotten together, though the sensation 
be vulgarly attributed to the taster, and the quality of 
sweetness to the honey.”? The conclusion of all which 
is summed up thus, ovd sv esvacs avo nab’ avilo, edrce rive eevee 
yiryverbee : *¢ Not one of these sensible things is any thing 
absolutcly in the object without, but they are all gene- 
rated or made relative to the sentient (N).”’ 

The language of aneient philosophy was defective 
in precision; terms were uscd vaguely and improperly, 
so that the meaning of the author is often to be 
collected only from the contcxt. When Protagoras 
is here made to say, that when the agent and patient 
meet together, both the objeet and the sentient are 
forthwith made to be so and so qualified ; as when ho- 
hey is tasted, the sensation of tasting and the quality 
of sweetness are begotten together; it eould not be 
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his meaning, that any real change is made upon the — 


external object merely by our tasting it, but only 
that the actual sensation and the sensible zdea of sweet- 
ness are produced at once ; just as he had said before, 
that the sensible idea of white or black, and the sen- 
sation of seemg, are generated together. If his werds 
be thus interpreted they express a noble truth; and 
the whole passage shows, that the ancient atomic 
theory differed not from the theory of Des Cartes, 
Newton, and Locke, being the most rational, as well 
as the earliest system of physics with which we have 
any acquaintance. By divesting hody of essentzal forms 
distinct from matter and motion, and by giving to the 
first matter extension and solidity, it renders the cor- 
poreal world intelligible ; and accounts for those ap- 

pearances 


(L) Yororufe rorvey ovlwos xebloe vee opepece lot mesloy, 


0 Os mersis seapeor Aeumov pen civecs avilo cece 74 se Ta ewy opepectlay, 
Und” ey Tog optpeoers, cdree eeray TE Hob AtUKOV xmE OTLOUY BAAC $ aie. 


MEwpece tx ang wmeeeBorns Tw opepect lao eos Thy WeornnovTay 


Pogay Peeve] ces YRYEVALEVOY xoLE Oo Of excecloy esvees Pecrsey vewpece, ovle ro weorBarroy ovle vo meorecdromeroy Ara melee ve 


exceo'la sOboy YEVOVOS. 


M 7 ver —e ; . 
(mu) Protagoras was a follower of Leucippus and Democritus jn every thing, and of course an atheist. —Tlus, 


however, does not hinder him from having been a correct 


and as such only is he quoted by us. 

philosophers in which there were not 

@) Aen eh, 
ebnoeis Ove 10n, Andee pes ameeov, ExceTEpoY, O 

. rebeoy, ov, Ovversesy 

also Cudworth’s Intellectual System, pear is hi 


<. 


many atheists. 


chap, I. 


ng o& vuv On Ersryopeey aaevle eT nO cv lay, 


physiologist with respect to the composition of body ; 


It is, indeed, melancholy to think, that there was hardly a scct of ancient 


, 
5 TO Wey xivnets Hy Koes BAAS wWeeget rovle over, ENG oe 


E To Ueey molt Eyer, vo 8 weoxey, Ke—See the Theotetus ; sce 


hap. Hi. 

ihe pearances which are called sccondary qnalities, in a 

‘encesofmanner perfectly satisfactory. Aristotle indecd op- 

odies. posed the atomic philosophy, and had influence e- 
nough to bring it into disrepute for many ages; but 
when he insisted that the two constituent princigles of 
body are matter and form, both independent of all sen- 
ticnt beings, and which may be conceived as existing 
distinct from each other, he substituted for a simple 
and sublime theory an absurd and incuimprekensible 
fiction. 


ra 
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F essen- 


ihe Havine treated of the substance, qualities, and 
i? 1¢€8 
. 
. 


powers of body, we may seem to have exhausted this 
part of our subject; but there is still more to be done. 
Metaphysicians, ancient and modern, have introduced 
another term into the science, to denote that which 
distinguishes one specics or sort of bodies from. all 
other species or sorts; and this term we shall briefly 
explain. Gold is apparently different from lead, and 
from every other species of metal; a horse is appa- 
rently differcnt from an ox, aud from every other 
species of animals; and all animals apparently dif- 
fer from all vegetables, as vegetables differ from 
is6 metals. 
‘ib, It is only with the Gedzes, not the mmds of animals, 
vie Per that we are at prestnt concerned: and we have scen 
- tiesand : ‘ 
onists, that all bodies are composed of the same matter.— 
essen. What then is it that makes different bodies exhibit 
forms; to us such different appearances; or, in other words, 
how come they to be pessesscd of such ditlerent qua- 
litics and powers? Jt is (say tlie followers of Plato 
and Aristotle) from their having diflerent essentéal 
forms, by which every natural substance is essentially 
characterized 5 for of every animal, vegetable, or me- 
tal, &c. there is a form conceived, as existing before 
the individuals in which it is incorporated, from which 
result all the propertics of that animal, vegetable, or 
metal, such as figure, size, colour, and the other quali- 
ties perceptible by our senses: but this ¢zternal and 
essential form itself, from which all other forms result, 
is not perccptible by our senses, nor even by our un- 
derstanding directly and immediately, nor otherwise 
than by the analogy formerly mentioned. ‘These es- 
sential forms, we are told, mean something, which, 
though different from matter, can yet never subsist 
without it; something which, united with it, helps 
to produce. every composite heing, that is to say, m 
other words, every natural substance in the visible 
137 Worl d. a 
“hese § This assertion My Tarris submits with defercnce to 
"Shave his contemporaries ; because (says he) ‘* | speak per- 
“+ haps of spectres as shocking to some plilosophers as 
those were to A‘neas which he met in Ins way to 
hell—Terribiles visu forme.” ‘The elegant author’s nn- 
willingness to frighten lis contemporaries, was a proof 
of his amiable and benevolent disposition 5 but he necd- 
* ced not to have suffered from any snch apprehension. 
Those spectres, apparcntly so dreadful, liad long. before 
been laid to rest by the incomparable Cudworth, who 
has demonstrated, that essentzal forms diiterent from mat- 
ter and motion, as they have no real cxistence, had no 
place in the most ancient philosophy; and that the dif 
ferent appearances or sensible qualities which differcnt 
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bodies exhibit, are the result of the different contex- Of the | 
tnre of their imseusible parts. Thus, gold and Icad are of 
Bodies. 


composed of the same primary matter, but the atoms 
or minute parts of that matter are in the one substance 
differently combined from what they are in the other; 
and this different combination is the sole cause that 
gold is specifically heavier than lead, more ductile, 
and of a different colour, &c. For the very same 
reason, 10n is harder than either gold or lead, speci- 
fically lighter, and possessed of many other sensible 
qualities which are not found in either of these sub- 
stances. One vegetable differs from another exter- 
nally in size, colour, taste, smell, rapidity of growth, 
and proportion of parts, &c.: but all vegetables are 
composed of the same matter; and the external dif- 
ference which prevails among them is the result of a 
different structure and motion of their insensible parts. 
The same is to be said of the differences which pre- 
vail among the bodies of animals; they all result from 
internal organization and motion, and from nothing 
else, whatever be the immediate cause of that motion. 157 
This particular internal texture and motion of in- The real 
sensible parts, is that which makes one sort of bodies essences of 
differ externally from cvery other sort of bodies; and — ‘ong 
it is by modern mctaphysicians called the real essence a > 
of bodies. Thus, that internal texture of minute parts, 
which makes gold of a bright yellow, extremely duc- 
tile, specifically heavier than all other metals, and so- 
luble in agua regia, is the real essence of gold; but 
what that essence is in itself no man can tell, as we 
perceive only the qualities which result froin it. We 
ure, however, certain, that it is different from the real 
essenecs of lead and iron, becausc it produces different 
effects from those which are preduced by these essences; 
and different cflects are never produced in the same 
circumstances by the same cause. 159 
We have called the internal texture and motion of Nominal 
the insensible parts of bodies, their real essences, to di- essences, 
stincuish them from other essexces which are only nom7- io they 
nal, and with which we are perfectly acquainted, be- ’ 
cause they are the fabrication of our own minds,— 
Thus, a beautiful bright yellow, a ccrtain specific gra- 
vity, extreme ductility, and solubility in agua regia, 
are the qualities by which we distinguish gold from 
all other metals. Of these qualitics we frame a sort of 
general conception, which we call the cssence of gold ; 
and every snbstance in which we find this cssence, we 
class under the specific name gold. For though it is 
obvious that our conceptions cannot be the real essences 
of things externa], yet are they sufficient guides to 
these essences, as we know that bodies which, being all 
formed of the same mattcr, have the very same sensible 
qualities, must likewise have the same internal organiza- 
tion or texture of parts, because it is only in that orga- 
nization or texture that one hody can differ from another. 
—And so much for bodily substance, qualities, and cs- 
sences. 


Cuap. III. Of the EX1sTENCE of MATTER. 


160 
WE have endeavoured to prove, that all corporcal Berkeley 
substances consist of minute atoms, solid and extended; Stemp!s wis 
and that the sensible qualities of every body result from ee 
the combination and motion of the atoms of which that matter has 
body is composed. The cclebrated Berkeley, bishop ofno exists 
41 Cloyne, ence- 
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ideas in owr minds, and that they are in every respeet oF the 
different from what they appear to be, that he teaches Existence 
the very reverse of this in the plainest language pos- of Matte: 
sible. ‘¢ Tam ofa vulgar cast (says he), simple enough ~¥™ 
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Ofthe Cloyne, however, attempted to demonstrate that these 
Existence atoms have no real existence; and that the very suppo- 
of Matter. sition of a solid, extended, and inert substance, being 

~~ the archetype of our ideas, involves in it an absurdity 


161 
The view 
of his theo- 
ry given by 
his antago- 
nists. 


152 
A. view of 
his theory 
given by 
himself, 


and contradiction. | 

It is universally allowed, that all our knowledge of 
matter is derived through the scnses, either immedi- 
ately in the very act of sensation, or miediately by an 
association which is resolvable into a process of rea- 
soning. According to the principles which we have 
stated and laboured to establish, matter itself is no 
immediate object of the senses; and as these are the 
prineiples upon which the bishop erected his demon- 
stration, it will be incumbent upon us to consider his 
theory, becanse it has been represented as in the 
highest degree pernicious, and as leading to umversal 
seepticism. 

The author of the Essay on the Nature and Inmu- 
tability of Truth, rcpresents Berkeley as teaching us, 
“ that external objects (that is, the things which we 
take for external objects) are nothing but ideas in 
our minds ; in other words, that they are in every re- 
spect diflerent from what they appear to be; that mat- 
ter exists not but in ovr minds; and that independent 
on ws and owr faculties, the earth, the sun, and the 
starry heavens, have no existenee at all; that a lighted 
candle hath not oze of those qualities whieh it appears 
to have ; that it is not white nor luminous, nor round, 
nor divisible, nor extended; but that, for any thing 
we know, or can ever know to the contrary, it may 
be an Egyptian pyramid, the king of Prussia, a mad 
dog, the island of Madagascar, Saturn’s ring, one of 
the Pleiades, or nothing at all.”> With respect to the 
consequences of this theory, he aflirms, that “ it is 
subversive of man’s most iniportant interests, as a moral, 
intelligent and percipient being; and not only so, but 
also, that if it were universally and seriously adopted, 
the dissolution of society, and the destruction of man- 
kind, would necessarily ensuc within the compass of a 
month.’’ 

The dissolution of society and the destruction of 
mankind are indeed dismal consequences—enough to 
make a man shudder in lis closet. But do they really 
flow from Berkeley’s system? They certainly do, if it 
be the aim of that system to prove that a candle has 
not any one quality which it appears to have, and that 
it may be a mad dog; for should all philosophers, by 
some means or other, become converts to the theory 
of Berkeley, as we know that the bishops Sherlock, 
Smalridge, and others, actually did, the dissolution of 
soeiety and the destruction of mankind would indeed 
be inevitable. The scribbling race, by using mad dogs 
for candles, would all become infected with the hydro- 
phobia ; and having their natural irritability augmented 
by the canine rabies, they would bite and tear till not a 
human being were left alive. 

But to drop this ludicrous style, so unsuitable to 
philosophical investigation and calm inquiry, we beg 
leave to affirm, that the theory of Berkeley is here 
totally and grossly misrepresented, and that not one 
of those dangerous consequences which flow from that 
misrepresentation can be fairly deduced from any thing 
taught in The Principles of Human Knowledge and the 
Dialogues on the Existence of Matter. So far is Berke- 
ley from teaching that external things are nothing but 


to believe my senses, and leave things as I find them. 
It is my opinion, that the real things are those very 
things I see and feel and pereeive by my senses. That 
a thing should really be perceived by my senses, and 
at the same time not really exist, 1s to me a plain con- 
tradiction. When I deny sensible things an existenee 
out of the mind, I do not mean my mind in partieu- 
lar, but.a/? minds. Now it is. plain they have an ex- 
istence extcrior to my mind, since I find them by ex- 
perience to be independent of it. ‘There is therefore 
some other mind wherein they exist during the inter- 
vals between the times of my perceiving them; as 
likewise they did before my birth, and would do after 
my annihilation. And as the same is truc with regard 
to all other finite created spirits, it necessarily follows 
there is an omzzpotent eternal mind, which knows and 
comprehends all things, and exhibits them to our view 
in such a manner, and according to sueh rules,. as he 
himself hath ordained, and are by us termed the laws 
of nature.”’ 

So far is Berkcley from teaching that, independent 
on ws and czz faculties, the earth, the sun, and the 
starry heavens, have no existence at all, and that a 
lighted candle has not one of those qualities which it 
appears to have, that be over and over affirms the di- 
rect contrary; that the universe has a real existenee 
in the mind of that infinite God, in whom, according 
to the scriptures, we all live, and move, and have our 
being 5 that a lighted candle has not only all those qua- 
hities which it appears to have, but that with respect 
to us, it has nothing else ; that so far from being con- 
tinually deceived by our senses, we are never deceived 
by them ; and that all our mistakes concerning matter 
arc the result of false inferenees fiom true sensations. 

The bishop makes the same distinction that we haye 
made between idcas and notions; restraining the use 
of the former term to denote the relicks of sensation, 
and employing the latter to denote our knowledge or 
conception of spirits and all such objects as are not 
perceived by sensc. He likewise affirms, that we can 
have no zdea of an external inert substance ; because 
an idea can be like nothing but another idea, or the 
sensation of which it is a relick : and as all mankind 
admit that ideas and sensations can have no existence 
but in the mind of a pereipient being, he therefore 
infers that we can have no zdea of any thing existing 
unperceived, and by consequence can have no idea of — 
matter in the philosophical sense of that word. 5o- 
lidity, extension, divisibility, motion, figure, colour, 
taste, and all those things which are usually called 
qualities primary and sceondary, being according to 
him mere ideas, can ltuve no existence but in a mind 
pereeiving them; but so far is he from supposing their 
existence to depend upon the perception of our minds, 
that he says expressly, “ When in broad day-light I 
open my eycs, it is not in my power to choose whe- 
ther I shail see or no, or to determine what particular 
objects shiall present themselves to my view; and so 
likewise as.to the hearing and other senses, the ideas 
imprinted on them are not creatures of my will. There 
is therefore some other will or spirit that ~~ 

them. 


ap. at. 

bye them. The question between the materialists and me 

tence 1s not, Whether things have a real existence out of 

atter. the mind of ¢/zs or that person? but, Whether they 

— have an absolute existence, distinct from being percciv- 
ed by God, and exterior to adl ininds 2 I assert, as well 
as they, that since we are affected from without, we 
must allow powers to be without in a being distinct 
from ourselves. So far we are agreed. But then we 
differ as to the kind of this powerful being. JT will 
have it to be spirit; they matter, or I know not 
what third nature. Thus I prove it to be spirit: 
From the effects I see produced, I conclude there are 
aetions ; and hecausc actions, volitions (for I have no 
notion of any action distinct from volition); and be- 
cause there are volitions, there must be a will. Again, 
The things I perceive must have an existence, they or 
their archetypes, out of my mind: but being ideas, 
neither they nor their archetypes can exist otherwise 
than in an understanding : there is therefore an under- 
standing. But will and understanding constitute in 
the strictest sense a mind or spirit. The powerful 
cause, therefore, of my ideas 1s, in strict propricty of 
speech, a spirit.” 
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thee ‘This is a faithful abstraet of Berkeley’s theory given 
(ee Ins own words. Matter, according to him, can- 
in»bable 


>not be the pattern or archetype of ideas, because an 
idea can resemble notlring hut another idea, or the 
sensation of which it “is arehick. Matter, he thinks, 
cannot he the cause of ideas; for every cause must be 
aetive, and matter is defined to be inert and incapable 
of action. Ile therefore infers, that all our sensations 
of what we call the qualities of body are ‘the effect of 
the immediate agency of the Deity upon our minds ; 
and that corporeal substence has no existence, or at 
least that we have no evidence of its existence. That 
such may posszbly be the origm of our sensations, no 
man will deny who reflects upon the infinite power and 
. wisdom of the Agent from whom they are said to pro- 
ceed. Dr Reid himself, the ablest of all Dr Berke- 
ley’s opponents, frankly acknowledges that no man 
“can show, by any good argument, that all our sen- 
sations might not have been as they are, though no 
54 body or quality of body had ever existed.” 
‘aveonse- In its consequences we do not perceive that this 
i , theory can be hurtful cither to religion, to virtue, 
* or to the business of-common life; for it only ex- 
plodes the notion of a substratum, which, though it 
may have a real existence, was never thought of by 
the generality of mankind in any nation under hea- 
ven. Dr Beattie indecd affirms, that in “ less than a 
month after the non-existence of matter should be uni- 
versally admitted, he is certain there could not, with- 
out a miracle, be one human creature alive on the 
face of the earth.’? But this assertion must be the 
consequence of his mistaking Berkeley’s non-existence 
ef matter for the non-existence of sensible objects, the 
reality and existence of which the bishop never denied. 
On the contrary, he expressly says, ‘“‘ We are sure 
‘that we really see, hear, feel; in a word, that we are 
affected with sensible impressions; and how are we 
concerned any farther? I see this cherry, I fce/ it, I 
taste it; and I am sure nothing cannot be seen, or felt, 
or tasted: it is therefore real. ‘Take away the sensa- 
tions of softness, moisture, redness, tartness, and you 
take away the cherry.”? All this is equally true and 
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equally conceivable, whether the combined sensations of the 
which indicate to us the existence of the cherry be Fsisten: « 
e . . aes. Aes 
the effect of the immediate agency of God or of the of Metter. 
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impulse of matter upon our minds; and to the lives : 

of men there is no greater danger in adopting the for- 

mer than the latter opinion. 165 


But it has been said, that Berkeley’s doctrine neces- A conse- 
sarily leads to scepticism in religion, as the samc kind of oe. 
reasoning which he employs to prove tlie non-existence = pee 
of matter, operates equally against the existence of mind, which’ 
aud consequently against the possibility of 4 future state 
of rewards and punishments. ‘‘ The rational issue of 
this system (we are told) is seepticism with regatd to 
every thing excepting the existenee of our ideas and 
their necessary relations. For ideas being the only 
objects of thought, and having no existence but when 
we are conscious of them, it necessarily follows, that 
there is no object of our thonght which can have a 
continued and permanent existence. Body and _ spi- 
rit, canse and effect, tine and spaec, to which we were 
wont to asefibe an existence independent of our 
thought, all are turned out of existence by this short 
dilemma: Hither those things are ideas of sensation 
or reflection, or they are not: If they are ideas of 
sensation or reflection, they can have no existence, 


-but when we are conscious of them: If they are not 


ideas of sénsation or reflection, they are words without 
any meaning.”? ; 

This sophism was advanced as 4 consequence from 
Berkeley’s principles by Mr Hume; and upon these 
principles it has been deemed unanswerable by subse- 
quent philosophers of great merit. But is it really 
a part of Berkeley’s system, or can it be fairly infer- 
red from the principles on which that system is built ? 

These questions it is fit that Berkeley should answer 
for himself: and we shall venture ‘to assert, that lis 
answer will be perfectly satisfaetory to every reader who 
attends to tlic distinction, which, after the bishop, we 
have stated between ideas and notions. ave 

Thongh we believe this dangerous inference, from that author 
Berkeley’s principles is commonly attributed to Hume foresaw and 
as its author, it did not escape the sagacity of the bishop 
himself. In the third dialogue, Flylas, who pleads 
for the existence of matter, thus objects to the reason- 
ing of his antagonist. “* Notivithstanding all you have 
said, to me it seems, that according to your own way 
of thinking, and in consequence of your own principles, 
it should follow, that you are only a system of fioat- 
ing ideas, without any substance to support them. 
Words are not to be used without a meaning. And as 
there is no more meaning in spifitual substance than 
in material substance, ‘the one is to be exploded as well 
as the other.”’ | 157 

To this PAilonus answers: * How often must I re- obviated, 
peat, that I know or am conscious of my own being ; but 
and that I myself am not my ideas, but somewhat 
else ; a thinking active principle, that perceives, knows, 
wills, and operates about ideas: I know that I, one 
and the same self, perceive both colours and sounds ; 
that a colour cannot perceive a sound, nor a sound 
a colour; that Iam therefore one independent prin- 
ciple, distinct from colour and sound; and, for the 
same reason, from all other sensible things and inert 
ideas. But I am not in hke manner conscious either of 
the existence or essence of matter. Farther, I know 

4l2 what 
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what I mean, when I affirm that there is a spiritual 
substance or support of ideas; i.e. that a spit knows 
nnd perceives ideas. But I do not know what 1s 
meant, when it is said that an unperceeiving substance 
hath inherent in it, and supports, either ideas or the 
arehetypes of ideas. In the very notion or definition 
of material substance there is ineluded a manifest re- 
pugnanee and inconsistency. But tlus cannot be said 
of the notion of spirit. That ideas should exist in 
what doth not perceive, or be produced by what doth 
not act, is repugnant. But it is no repugnancy to 
say, that a perceiving thing should be the subject of 
ideas, or an aetive being the cause of them. That 
1, who am a spirit or thinking substanee, exist, I 
know as certainly as I know that my ideas exist. I 
know likewise what I mean by the terms J and 
myself; and I know this immediately or intuitively ; 
though I do not pereeive it as I perceive a triangle, 
x eolour, or a sound. Ideas are things inactive and 
perceived; and spirits a sort of beings altogether dif- 
ferent from them, by which they are perceived. I do 
not, therefore, say, that my soul is an idea, or like 
an idea. However, taking the word zdea in a large 
sense, my sonl may be said to furnish me with an idea, 
that is, an image or likeness of God, though indeed 
extremely inadequate. Fer all the notion I have of 
God is obtained on reflecting on my own soul, 
heightening its powers, and removing its imperfec- 
tions. I have, therefore, though not an inactive idea, 
yet in myself some sort of an active thinking image 
of the Deity. And though I perceive him not by 
sense, yet I have a notion of lum, or know him, by 
reflection and reasoning. My own mind and my own 
ideas I have an immediate knowledge of ; and by the 
help of these do immediately apprehend the possebility 
of the existence of other spirits and ideas. Farther, 
from my being, and from the dependeney I find in 
myself and my ideas, I do by an aet of reason zeces- 
sarily infer the existenee of a God, and of all ereated 
things in the mind of God. It is granted that we 
have neither an immediate evidence, nor a demoustra- 
tive knowledge, of the existence of other finite spirits ; 
but it will not therefore follow, that such spirits are 
on a footing with material substances: if, to suppose 
the one be ineonsistent, and if it be not ineousistent to 
suppose the other; if the one ean be inferred by no 
argument, and there is a probability of the other; if 
Wwe see signs and effeets indicating distinet finite a- 
gents like ourselves, and see no sign nor symptom what- 
ever that leads to a rational belief of matter. IT Say, 
lastly, that I have a notion of spirit, though I have 
not, strictly speaking, an zdea of it. I do not per- 
ceive it as an idea, or by means of an idea 3 but know 
it by reflection. Whereas, I neither pereeive matter 
objectively as Ido an idea, nor know it as I do my- 
self by a veilex aet; neither do I mediately apprehend 
it by similitade of the one or the other, nor yet 
colleet it by reasoning from that which I know 


Immediately. All which makes the ease of mat- 


ter widely different from that of the Deity and all 
spirits. 

_ Thus far we think Berkeley’s theory tenible, and 
its consequences harmless. That by the immediate 


ageney of the Deity all our sensations might be what 


they are, though matter had no existence, we think he 


mind, or unpereeived ; but they will have our ideas of 


has proved by arguments unanswerable y and we are Of th 
likewise of opinion, that by admitting the evidence Existe; 
of sense, consciousness, and reason, in their fullest ex. of Mat/ 
tent, and by distinguishing properly between those ‘ 
things of which we have zdeus and those of whieh we not atid 
have notzons, he has sufheiently seeured the existence fied witl! 
of spirits or pereipient beings, and obviated the irre- this, he! 
ligious sophistry of Hume before it was conecived by ncavou 
that author. But the good bishop stops not here. txisten:, 
Not satisfied with proving that all our sensations lead matter | 
us immediately to the Deity, and that, for aught we possible) 
know, matter, as defined by philosophers, may have ; 
no separate existenee, he proceeds farther, and en- 
deavours to prove that matter eannot possibly exist, 
This appears even in the extraets whieh we have quot- 
ed from his book, in which he talks of the repugnance 
and inconsisteney of the notion. In this part of his 
system, we think he errs greatly, and advanees an 
opinion altogether ineonsistent with bis own just princi- 
ples. 16y 
The repugnanee of which he speaks, arises solely His rea). 
from considering solidity and extension as relieks of "8 
sensation, or ideas of the same kind with those of heat 
and cold, tastes and sounds. ‘ Light and colours, 
heat and eold, extension and figures; in a word, the 
things we sce and feel; what are they (says his lord- 
ship), but so many sensations, notions, ideas, or im- 
pressions, on sense? and is it possible to separate even 
in thought any of these from perception? Some there 
are who make a distinction betwixt primary and se- 
condury qualities: by the former, they mean extension, 
figure, motion, rest, solidity or impenetrability, and 
nuinber: by the latter, they denote all other sensible 
qualities, as eolours, sounds, tastes, and so forth.— 
The ideas we have of these they acknowledge not to 
be the resemblanees of any thing existing without the 
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the primary qualities to be patterns or images of things 
which exist without the mind, in an unthinking sub- 
stance which they call matter. But it is evident that 
extension, figure, and motion, are only ideas existing 
in the mind; that without extension solidity eannot be 
eonceived; that an idea ean be like nothing but an- 
other idea; and that consequently neither they nor 
their arehetypes can exist in an unperceiving sub- 
stance. Hence it is plain, that the very notion of what 
is called matter or corporeal substance, volves a con- 
tradietion in it.” 170 
This aecount of extension and solidity affords a fallaciou 
striking instance how much the most vigorous and up- 
right mind is able to be warped by prejudiee in be- 
half of a darling theory, and how apt the clearest under- 
standing is to be blinded by the equivocal use of terms. 
That Bishop Berkeley possessed a vigorous and perspi- 
eaelous mind, his most vehement antagonists are eager 
to admit; and that his intentions were good, is known 
to all Europe. Yet by the equivocal use of the word 
zdea, which the writings of Locke had then introdu- 
ced into the language of philosophy, he has here suf- 
fered himself to lose sight of a very proper and aceu- 
rate distinetion, which, so far as we know, was among 
the moderns first made by himself between zdeas and 
notions. According to the bishop, “we have a notion 
of power and a xotion of spirits, but we can have no 
edea either of the one or the other; for all ideas being 
passive 


)f the 
stence 
Matter. 


17 


: Notion 
solidity 

t natural. 
insepa- 
ile. 


pap. Hl. 


€ idea of ‘ y 
ourand @ proof that the resistance was not occasioned by the 


passive and inert, they cannot represent unto us by way 
of image or ikeness that which acts. Such is the na- 
ture of spirzt or that which acts, that it cannot be of 
itself perceived, but only by the effects whieh it pro- 
duceth. It must be owned, however, that we have 
some zotion of soul, spirit, and the operations of the 
mind, such as willing, loving, hating, inasmuch as we 
know or understand the meaning of these words.” 

Now we heg leave to aflirm, that what is here said 
of spirits, aud of which we readily admit the truth, 
is equally true of material or solid substances. We 
have no zdeas of solidity and extension, because these 
things arc not originally impressed upon the senses ; 
but we have very distinct though relative motions of 
them, for they are clearly perceived by the effects 
which they produce. That this is at least possible, we 
have the acknowledgement of Bishop Berkeley him- 
self: for he “ freely owns, that from a cause, effect, 
operation, sign, or other circumstance, there may rea- 
sonably be inferred the existence of a thing not inme- 
diately perceived; and that it were absurd for any man 
to argue against the existence of that thing, from his 
having no direct and positive notion of it.”? This is 
exactly the case with respect to solid substances. These 
substances we do not immediately perceive ; but we in- 


fer their existence from eflects, signs, and other circum-, 


stances, and we have of them very clear though relative 
notions. ‘Thus a man can open and shut his empty 
hand; but when he grasps an ivory ball of three or 
four inches diameter, he feels, that thongh the same 
power be exerted, his hand cannot then be shut. He 
is conscious that there is no change in himself; and 
being intuitively certain that every effect must have a 
cause, he infers with the utmost confidence, that the 
cause which prevents his hand from shutting 1s in the 
ball; or, in other words, that the thing which com- 
municates to his eye the sensation of colour, and im- 
presses upon lus hand a sensation of touch, must be 
solid or impenetrable. .Solidity, however, is not the 
sensation itself; it is only the cause of the sensation ; 
and therefore itis so far from being an idea in our 
minds, that we are conscious our notion of it is of a thing 
totally different from all our ideas, of a thing external, 
at least to our minds. Indeed the notion itself is net 


positive ; it is only relative, and inferred from the effects 


which are produced on our senses. That it is the same 
thing which communicates to the eye the sensation of 
colour, and has the power of resisting the compression 
of our hand, is evident: because, when the ball is 
thrown away, the resistance as well as the actual sensa- 
tion vanish at once. | 

From this fact, which a less acute man would think 


immediate agency of the Supreme Being, but by the 
impenetrability of a solid substanee of small dimen- 
sions, the bishop argues thus against the possibilty of 
such a substance: ‘‘ They who assert that figure, mo- 
tion, and the rest of the primary or original qualities, 
do exist withont the mind in unthinking substanccs, 
do at the same time acknowledge, that colours, sounds, 
heat, cold, and such like secondary qualities, do not ; 
which they tell us ave sensations existing in the nund 
alone, that depend on and are occasioned by the dif- 
fereut size, texture, and motion, of the minute par- 
ticles of matter. ‘This they take for an undoubted 
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Now if it be certain, that those origina: qualities are Existence 
inseparably united with the other sensible qualities, and of Matter. 


not even in thought capable of being abstracted from 
them, it plainly follows, that they exist only in the 
mind. But £ desire any one to reflect and try whe- 
ther he can by any abstraction of thought conceive the 
extension and motion of a body, without all other sen- 
sible qualities. For my own part, I see evidently that 
it is not in my power to frame an idea of a body ex- 
tended and moved, but I must withal give it some 
colour or other sensible quality, which is acknowledged 
to exist only inthe mind. In short, extension, figure, 
and motion, abstracted from all qualities, are incon- 
ceivable. Where, therefore, the other sensible qualities 
are, there must be these also, to wit, in the mind, and 
10 where else.” 

In this reasoning, though plausible, there is an un- 
intended fallacy. It is indeed true, that we eannot 
contemplate in imagination a solid substance without 
conceiving it to lave some colour; but there is sufh- 
cient reason to believe, that this union of colour and 
solidity in our minds is not the effect of nature as it 
operates at first upon our senses, but merely the con- 
sequence of early and deep-rooted association, Bi- 
shop Berkeley himself has taught us, that the objeets 
of sight are not at a distance; and that if a man born 
blind were suddenly made to sec, he would eonceive 
the objects of his sight as existing either in his eye or 
in his mind. his is a truth which no man will con- 
trovert who has dipt into the science of optics, or who 
has even paid the slightest attention to the perceptions 
of infants ; and if so, it follows, that toa man born blind 
and suddenly made to see, colour and solidity would 
not appear united. Were such a person to lay hold 
of an ivory ball and raise it to the elevation of his eye, 
he would pereeive whiteness as a new sensation exist- 
ing in his eye or his mind, but he would feel resist- 
ance at the extremity of his arm. He would not have 
the least reason to conclude, that this whiteness was 
inseparably united to the cause of this resistance ; and 
he would, in fact, draw no such conclusion, till ex- 
perience had taught him, that by removing the ball 
or cause of resistance from his hand, he at the same 
time removed the sensation from his eye. After re- 
peated experiments, he would indeed discover, that 
the cause of colour to the eye, was likewise by some 
meuns or other the cause of resistance to the hand; and 
he would so associate these in his mind, that the one 
would uever afterwards make its appearance as an 
idea or a notion without bringing the other along with 
it. ‘The whole difficulty, thercfore, in this case, is 
to break an early and deep-rooted association ; for it 
is plain that the associated ideas were not originally 
united, and that solidity and colour were at first con- 
ceived as separate. 

If the reader perceive not the foree of this rea- 
soning, we beg leave to recommend to him the fol- 
lowing experiment, which, if we mistake not, will 
carry conviction to his judgment, that in the last- 
quoted passage Bishop Berkeley has argued fallacious- 
ly, and that extension and eolour are not znseparably 
united as ideas in the mind. Let nm go into a dark 
room, containing a number of spherical bodies of vari- 
ous colours ; let him take one of them into his hand ; 
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and he will instantly fee? resistance, and have a noteon 
of extension and solidity 5 but will he hkewise have 
the zdea of colour inseparably united with this notion? 
The bishop says he will: and if so, it must be the idea 
of some particular colour 3 for his lordship has taught 
1s, that the abstract and general idea of colour, whichi 
is neither red, nor green, nor bluc, &c. cannot possibly 
be formed. The man, then, we shall suppose, whilst 
he feels resistanee, conecives the resistimg body to be 
green; and holding it still in Ins hand, walks into the 
light of day. ‘The reséstance, and consequently the cause 
of resistance, remams unchanged 3 but what becomes of 
the inseparable nnion of those with colour, when the 
body, upon being actually scen, proves to be black, ee 
to have no colour at all?—I[t appears, thercfore, un- 
dentable, that solidity and colour are not united in na- 
ture; that the one is an essential quality of something 
external to us, of which we have no zdca, but a very 
distinct though relative wotion ; and that the other is 
an actual sensation in our minds, eaused by the im= 
pression of something external on the organ of sense, 
whieh leaves behind it in the memory or imagination a 
positive and direct 7dea that exists no where else. 
Solid snbstance, therefore may exist; for though it 
1s not immediately pereeived by the senses, and is a 
thing of which we can have no zdea, we acquire a clear 
and distinct 2otzon of it, by the very same means which 
Bishop Berkeley thinks sufficient to give us distinct 
notions of powcr and of spirits; and, therefore, that 
Still, how- 
ever, we would not say with Dr Beattie, “ that we 
could as casily believe, that two and two are equal to 
ten} or, that whatever is, is not; as that matter has 
no separate existence :”’ for it is certainly possible, that 
the Supreme Being, without the mstrumentality of 
matter, could communieate to our minds all the sen- 
sations and notions from which we infer the reality 
of solid substance. All that we contend for, as havin 
the evidence of demonstration, is the possebility of solid 
and extended substemee ; and if the thing be possible, the 
general voice of mankind proclaims: its probability.— 
We are conscious of our actial sensatious, and we know 
by expertence that they are ‘caused by something di- 
stinct from ourselves. When a man grasps an ivory 
ball, lie feels that he cannot shut Iiis- hand, and ‘he 
knows that the resistanee which prevents him pro- 
ceeds not from himséif. "Thus far all mankind are a- 
greed. But Bishop’ Berkeley says, that the resistance 
proceeds immediatcly from the Supreme Being or 
some other spirit; whilst we, without pretending that 
his seheme is‘impossible, think it more natural to sup- 
pose that ‘the man’s hand is kept from shutting by 
the resistanee of a solid substance‘of four ‘inches dia- 
nieter 5 of which ‘substance, though we have no idea of 
it, we have-as distinct a notion as Berkeley had of 
spirits. rom one or other of thesc causes this effect 
must proceed ; and it is of ‘little importance to life or 
happiness which of them be the true cause, since it is 
with the effect only that we are immediately concern- 
ed. Still, however, a philosopher would choose to adopt 
the easiest and most natural side of every alternative ; 
which, if our notion of solidity be just, is certainly; in 
the present ease, the existence of mattcr. 

~ After treating so largely of the composition’ of ‘bo- 
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‘vize. ‘ Resistance, on which alone our opinion concern! suppor) 
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Patt | 
dics, and showing the general agreement of metaphy- ory, 
sicians, aneient and modern, with respect to the nction Existen: 
of their solidity, it will appear strange to the Jess phi- of Matt, 
losophicval part of our readers, that we Should now ex- vt 
press a doubt of that notion’s being well-founded.—;, by gy 
We have ourselves no doubt, but on the contrary. are philoso. 
fully convinecd, that solidity is essential to matter. This, phers de. 
however, has of late been denied by philosophers ce m be 
great merit. Dr Priestley, after Mr Mitehell and Fa- 
ther Boscovich, affirms that matter is vot so/fd or im. 
penctravle to other mattcr ; and that it has, in fact, no 
properties but those of attrection and rcpulsion®, The * Disquis 
proofs of this position, which appears so paradoxical, Co i‘ 
draws from optical experiments, from electricity, and gn Spird 
from the effeets of heat and cold upon substances usual- and Corre 
ly conceived to be solid. spondence. 
The appearances from which the solidity of matter is he 4 
inferred, are nothing more, he says, than superficial i j 
pearances, and therefore have lcd to superficial and false The argu | 
judgments, which the rea! appearances will not autho- ments usé 


‘of this hy. 


ing the solrdity or impenetrability of matter is founded, pothesis, | 


is never oecasioned by soled matter, but by something of 
a very different nature, viz. a power of repulsion, al ways 
acting at a real, and in general an assignable distance, 
from what we call the body itself. When I press my 
hand against the table, I naturally imagine that the ob- 
stacle to its going through the table, is the solid matter 
of which it consists; but a variety of philosophical con- 
siderations demonstrate that it generally requires a much 
greater power of pressure than I can exert to bring my 
fingers into actual contact with the table. Electrical 
appearanecs show that a considerable weight is requisite 
to bring into seeming contact even the links of a chain 
hanging frecly in the air, they being kept asunder by.a 
repulsive power belonging to a very small surface, so 
that they do not actually touch, though they are sup- 
ported by each other. It has becn shown, from opti- 
cal considerations, that 2 drop of. water rolls upon a 
cabbage leaf without ever coming into actual contact 
with it ; and indeed all the phenomena of /ght are most 
remarkably unfavourable to the hypothesis of the solidi- 
ty or impenctrability of matter. When light is re- 
flected back from a body on which it seems to strike, 
it was natural to suppose that this was oecasioned by its 
impinging against the sol’d parts of the body; but it 
has been demonstrated by Sir Isaac Newton, that the 
rays of light are always reflected by a power of repul- 
sion acting’at somne distance from the body. Again, 
When part of a beam of light has overcome this 
power of repulsion, and has entered any transparent 
substanec, it goes on in a right line, provided the me- 
dium be of a uniform density, without the least inter- 
ruption, and -without a single particle being reflected, 
till it comes to the opposite side, having met with no 
solid particles in its way, not even in the densest trans- 
parent substances, as glass, crystal, or diamond; and 
when it is arrived at the opposite side, it is solely af- 
fected by the laws of attraction and repulsion. 

' “ Nay, that the component particles of the hardest 
bodies themselves do not actually touch one another, 
is demonstrable from their being brought nearer toge- 
ther by cold, and by their being removed farther from 
each other by heat. The power sufficient to overcome 

these 


ofthe these internal forces of repulsion, by which theultimate factory answer. Indced, how could he have been able? of the 
a _ “= — i ange ie coming into ac- for, as Dr Price argues, “ Exclusive of attraction and Existence 
‘ “oped , 18 no 2s el pa to compute. repulsion, he affirms matter to be absolutely nothing ; of Matter. 
é 1e power requisite to break their coliesion, or to ve- and therefore, though we were to allow it the power of ~ “~~ 
move them from the sphere of each other’s attraction, attracting and repelling, yet as it is nothing but this 
may im some measure be estimated 5 but this affords no power, it must be the power of nothing, and the very 
datu for ascertaining the force that would be necessary idea of it be a contradiction.” 
to bring them into actual contact, which may excecd If there be any class of truths intuitively certain, 
the other almost infinitely.” that class compreliends the two following propositions : 
Frem these facts, Dr Priestley infers, that the mu- Powkr CANNOT BE WITHOUT A SUBJECT ; and No- 
tual resistance of bodics proceeds in all cases from ‘THING CAN ACY WHERE IT IS Xor. If, therefore, 
powers of repulsion acting at a distance from cach there be powers of attraction and repulsion, (whieh 
bady: that the supposition of the solidity or dmpenetra- shall be considered afterwards in the Chapter of Mo- 
bility of matter is destitute of all support whatever; and Trion), there must be a subject of those powers ; and 
that matter itself is nothing but powers of attraction if matter, whether solid or unsolid, be the s@ijcctymt 75 
and repulsion, and several spheres of them, one within cannot possibly attract or repel at a distance. Sir Isaac a ie 
another. As other philosophers have said, “* Take Newton, in his letters to Dr Bentley, calls the notion me 
away solidity, and matter vanishes ;” so he says ex- that matter possesses an innate power of attraction, or ances and 
pressly, “ Take away attraction and repulsion, and that it can act upon matter at a distance, and attract Comtrary to 
matter vanishes.” and repel by its own agency, * an absurdity into a ale 
To illustrate this strange notion, ‘ Suppose (says which, he thought, no one could possibly fall.? Hence as lie 
he) that the Divine Being, when he created matter, it follows, that the appearances from which Dr Priest- 
only fixed certain cextres of various attractions and re- \ey infers the penctrability of matter must be fallaci- 
pulstons, extending indefinitely in all directions, the ous appearances, since they contradict an intuitive and 
whole effect of them to be upon each other, these centres necessary truth. The facts which he instances are, in- 
approaching to, or receding from each other, and con- , deed, such as would make most other men suspicious 
sequently carrying their peculiar spheres of attraction of fallacy, and in his reasonings from them he some- 
and repulsion along with them, according to certain times takes for granted the truth to be proved. The 
definite circumstances. It cannot be denied that these links of a chain used for electrical purposes, supposing 
spheres may he diversified infinitely, so as to corre- them to be in contact with cach other, cau touch only 
spond to all the kind ef bodics that we are acquainted with very small surfaces. The elcctrical fluid is of 
with, or that are possible. For all effects in which considerable density, and incapable of being absorbed 
bodies are concerned, aud of which we can be sensible within a very narrow compass. This is evident, be- 
by our eyes, touch, &c. may be resolved into attraction cause it passes not through paper and other porous 
or repulsion. A compages of these centres, placed bodies without making a passage for itself, and leaving 
within the spheres of each other’s attraction, will con- a visible aperture behind it ; and though it assimilates: 
stitute a body that we term compact ; and two of these with metals, and passes through them more easily than 
hodics will, on their approach, mect with a repulsion or through other bodies, yet it 1s plain that it requires 
resistance sufficient to prevent one of them from occu- a certain quantity of metal to conduct it; for when 
pymg the placc of the other, without a much greater the conductor falls short of the necessary quantity, it 
forec than we are capable of employing ; so that to us is melted or dissipated by the force of the fluid. This 
they will appear perfectly hard. being the case, it follows that the links of a chain may 
*¢ As in the constitution of all actual bodies that dein actual contact (we do not positively afhrm that 
we are acquainted with, these centres are placed so they are), and yet the fluid become visible in passing” 
near to each other, that in every division that we can from link to link; for if the poit of contact be too 
make we still leave parts which contain many of these small to absorb the whole fluid, part of it must pass 
centres; we, reasoning by analogy, suppose that every without any metallic conductor through the atmo- 
particle of matter is infinitely divisible; and the space sphere, and thus become apparent to the eye of the 
it occupies is certainly so. But, strictly speaking, as spectator. 
those centres which constitnte any body arc not abso- With respect to light, it 1s obvious that there can-'- 
lutely infinite, it must be naturally possible to come by uot possibly be any demonstratzon, in the logical sense: 
division to one single centre, which could not be said of the word, that it is reflected bya power of rcpul-’ 
to be divisible, or even to occupy any portion of sion acting at some distance from the body; for, in 
space, though its sphere of action should extend ever the opinion of all mankind, the primary and solid 
so far; and had only ove such centre of attraction, &c. atoms of matter are too minute to fall under the eog-’ 
existed, its existence could not have been known, be-  nizance of our senses, however assisted by art; and 
cause there wonld have been nothing on which its ac- therefore, if light appears to be reflected at a distance 
tion could have been exerted ; and thcre being no ef- from the surface of the body, we must conclude, either 
. feet, there could not have been any ground for suppos- that between the point of reflection and the apparent: 
_ ang a cause.” , i surface of the body, there are solid atoms unperceived 
— In answer to this reasoning against the solidity of by us, or that light is reflected by the agency of some 
matter, Dr Priestley was frequently asked by his can- other snbstance than matter. Once of these conclusions, 


Dr i. : 
re = did and masterly antagonist *, “ What it is that at- we say must be drawn, becausc they are both possrb/e, 
t and there is no other alternative but to admit one of 


| Priest. tracts and repels, and that is attracted and repelled?” e of 
But to the question he was never able to give a satis- them, or to suppose that a thing may act where it ° 

not; 
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supported. Berkeley’s scheme is evidently possible. The OF Spare 
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Existence whatever 1s, 1s not. ° Again, When part of a beam of commonly reecived scheme is hkewise possible. It re- and jt, 
of Matter. ight has entered any transparent substance, how does mains therefore with the reader, whether he will adopt _ Modes. 
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<9 heat ?” A ; ) < idea of time. : : 173 
adequate Dr Priestley owns, that if matter be solid it could Every body is extended; and between two bodies Our notic 
notion of act upon other matter by impulse. We arc certain, not in aetual coutact, we perceive that a third body °f space; 
matter. that, whatever it be, it can aet upon nothing in the may be easily introduced. That which admits of the 2 


Dr Pricstley know that it goes ou in a might line, with- 
out the least interruption, till it eomes to the opposite 
side? ‘This he can know only by his senses; but the 
beam may meet with ten thousand interruptions from 
objects which the senses cannot pereeive, and may de- 
scrihe a zig-zag line, of which the deflections are so 
small as to elude the keenest eye aided by the most 
powerful glass. | 
That the component particles of the hardest bodics 
do not aM actually touch one another, is indeed cvi- 
dent fiiom the effects of cold and heat upon those bo- 
dies: but it does not therefore follow that those ho- 
dies have no component particles; but only that they 
are fewer in number than we are apt to imagine ; that 
all the solid matter in the universe might possibly be 
compressed within a very narrow sphere; and that it 
is held together in different bodies and diflerent systems 
by a power foreign from itself. These are truths which 
all philosophers have admitted who bave thought sufhi- 
ciently on the subject; but who will admit Dr Priest- 
ley’s proposition, when it is translated mto common 
English: ‘ ‘That the component nothings of the hardest 
bodies do not aetually touch one another, is demonstra- 
ble from their being brought neater together by cold, 
and by their heing removed farther from each other by 


manner which he deseribes ; and therefore, to use the 
words of Dr Price, “ matter, if it be any thing at all, 
must eonsist of solid particles or atoms occupying a 
certain portion of space, and therefore extended, but at 
the same time szneple and xucowpounded, and incapable 
sf being resolved into any other smaller partielcs. It 
must likewise be the diflerent form of these primary 
partieles, and their different combinations and arrange- 
ment, that constitute the different bodies and kinds of 
matter in the universe.” This is exactly agrecable to 
the doetrincs of Newton; who, after considering the 
question in every point of view, concludes, that “ in 
the beginning God formed matter in solid, massy, hard, 
impenetrable, moveable particles, of sucli sizes and fi- 
gures, and with such other properties, as most condu- 
ced to the end for which he formed them 5 and that 
those primary particles being solid, are ineomparably 
harder than any porous bodies compounded of them ; 
even so very hard as never to wear or break in picees : 
no ordinary power being able to divide what God 
himself made one in the creation.” To talk, as Dr 
Priestley does, of matter’s bein g eertain centres of vare- 
ous attractions and repulstons extending indefinitely mn 
all direetions, and to deseribe these centres as not being 
physical points or solid atonis, is either to say, that 20- 
thing attracts and repels; or it is to introduce the dj. 
vine ageney as the immediate cause of all out sensa- 
tions. The former of these alternatives Dr Priestley 
disclaims ; the latter lic seems But 


the system of the Bishop of Cloyne; or admit, with all 
other philosophers, that matter exists; that it eonsists 
of parts actually distinct and separable ; and that each 
of these parts is a zouad or solid atom, which requires 
no foreign agency to keep it united. 


Cuap. IV. Of Space and its Monts. 
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Havine considered bodies in their substanee, es- The neces 


sences and qualities, and proved that they have a Sy ad- 


real existence independent of us and our conceptions 
we proceed now to inquire into the nature of space, 
motion, number, and duration. ‘These are commonly 
called the adjuncts of body, and ate supposed to be ab- 
solutely inseparable from its existence. It does not 
indeed appear that actual motion is a nceessary adjunct 
ot body, considered as a merc solid, extended, and 
figured substanee; but it is certainly necessary to the 
existenec of organized and animated bodies, and the 
capahility of being moved enters into our conceptions 
of ali bodies whatever. Of these adjuncts, that whieh 
first demands our attention is space: for without a 
knowledge of its nature we could not have an adequate 
idea of motion, and without motion we could have no 


introduetion of the third body is what we call space: 
and if it be totally void of matter, it is called pure 
space. Whether there be any space absolutely pure, 
has been dispnted; but that such space is possible, ad- 
mits of no dispute. Were any onc body (a cannon 
ball for instance) to be annihilated, and the circumam- 
bient air, with every other material substance, kept 
from rushing into the spaec which the ball had oceu- 
pied, that portion of space, witli respect to matter, 
would be empty or pure space: whether it wonld ne- 
eessarily be filled with mind shall be eonsidercd after- 


wards. Pure spaee, therefore, is conceivable 5 and it’ 


is conceived as having three dimensions, length, breadth, 
and depth, which arc generally called the three simple 
modes of space. In this respect it agrees with body: 
but the agrecment proeceds no farther; for space 1S 
conceived as destitute of solidity, without whieh the 
existence of body is inconecivable. It has been former- 
ly observed, that whatever may be distinctly conceived 
may possibly exist; but with respect to the existence 
of pure space, whatever is possible is real: for it shall 
be shown in the next section, that were there no space 
absolutely pure or void of matter, there conld be no 
motion. Our business at present is to inquire what the 
nature of space is, and what notion we ought to have of 
its existence. 

Many modern philosophers consider space as some- 
thing entirely distinct both from body and mind : 


Junets of 
body, wha if 
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willing to admit. of them ascribe to it no less than four of the attributes — > 
e ad. e » eye ‘ e 7} - } € 
of the Deity—eternity, tmmobility, tafinety,and MECESEATY & ny ody | 
ls wis 140 f existence ; and a few of them have gone so far as to and mind, 
. - _ ci om not from that of Berkeley, except call zufiurte space the sensorium of the Deity.‘ The and to be 
in being less clegantly expressed and less ingeniously  supposal of the existence of any thing whatever (says Dreteal a 
q : « 


I G la rk e) infinite, ke 


if it be his meaning that all our sensations are eaused 
by the immediate agency of God or created spirits, 


Jonace Clarke *) necessarily ineludes a presupposition of the ex- 

lits istence of spacc. Nothing ean possibly be conceived to 

des. exist without thereby presupposing space ; which, there- 

fore, I apprehend to be a property or mode of the self- 

aa existent Substance ; and that, by being evidently neees- 

| ieing sary itself, it proves, that the substanee of which it is a 

# tttri- property must be also necessary.” Jilsewhere he says, 

un Of that “spaee is a property or mode of the self-cxistent 

@ ane’ oubstanee, but not of any other substanees. All other 

J with substanees are 7 space, and are penetrated by it; but 

atle- the self-existent Substance is not in space, nor penetrated 

m by it, but is itself (if I may so speak) the substratum 

vester- of space, the ground of the existence of space itsclf.” 

me Fe aeknowledges, however, that such expressions as 

“the self-existent Substanee is the substratum of spaee, 

or space is a property of the self-existent Substance, are 

not, perhaps, very proper: but what I mean (says he), 

is this: The idea of space (as also of t2me or durattoz) 

is an abstract or partial idea; an idea of a eertain qua- 

lity or relation, whieb we evidently see to be necessarily 

existing; and yet which (not being itself a szbstancc) 

at the same time neeessarily presupposes a substanee, 
without whieli it could not exist.” 

These opinions respecting space have been adopted 

by sueceeding philosophers of great merit, and partieu- 

larly by Dr Priee ; who says, that “it is a maxim whieh 


the existenee of all things. Dr Clarke (continues he) 
has made use of this maxim, to prove that infinite spaee 
and duration are the essential properties of the Deity ; 
and I think he was right.” 

Had authority any weight in philosophy, we know 
not what modern writers we eould oppose to the eele- 
brated names of Clarke and Priee, unless it were. Bishop 
Berkeley, Dr Law late bishop of Carlisle, and the author 
$0 of Aneient Metaphysics. But the question is not to 
‘we. be deeided by authority. Learned and acute as Dr 
rteq, Clarke was, his assertions respecting spaee are eontra- 

dietory and ineonsistent. If nothing can possibly be 
conecived to exist without thereby presupposing the ex- 
istenee of spacc, how can spaee be a property or mode 
of the self-existent Substanee? Are properties prior 
in the order of nature, or even in our eoneeptions, to 
the substanees in whieh they inhere? Can we frame 
an abstraet idea of figure, or extension, or solidity, be- 
fore we conceive the existenee of any one figured, ex- 
tended, or solid substanee ? ‘hese are questions which 
every man is as capable of answering as the Doctors 
Clatke aud Priee, provided he ean look attentively into 
his own mind, and traee his ideas to their source in sen- 
sation: and if he be not biassed by the weight of 
great nanies, we are persuaded he will find, that if it be 
indeed true, that the snpposal of the existenee of any 
thing whatever necessarily ineludes a presupposeteon of 
the existenee of space, space eannot possibly be a pro- 
perty or mode of the self-existent Substanee, but must of 
9; necessity be a substance itself. 
ene. It is, however, vot true, that the supposal of the ex- 
ryto istenee of any thing whatever necessarily ineludes a pre- 
xist- supposition of the existenee of spaee. The idea of space 
aie is indeed so closely assoeiated with every visible and 
“tangible object, that we cannot see the one nor {eel 
the other without eoneeiving them to oceupy so much 
of spaee. But had we never possessed the senses of sight 
and. toueh, we couid not have supposed the existenee 
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‘somie properties (for instance, penetrability, or the capa- 
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of space neeessary to the existence of any thing what- of Space 


ever, ‘The senses of smiclling, tasting, and hearing, to- — 
ether with our internal powers of consciousness and , Modes. 


intellect, would certainly have eompelled us to believe 4 

in our own existenee, and to suppose the existence of 

other things; but no object either of eonseiousness, 

smelling, tasting, or hearing, ean be conceived as oceu- 

pying spaee. Spaee and every thing whieh fills it are 

coneeived as of three dimensions ; but who ever sup- 

posed or can suppose ah odour, taste, or sound, to have 

length, breadth, and depth ; or an object of eonseious- 

ness to be an ell er an inch long? 

Jiet us suppose that body and all the visible world 

had a beginning, and that onee nothing existed but 

that Being which is alone of neeessary as well as eter- 

nal existenee; space, say the followers of Dr Clarke, 

would then exist likewise without bounds or limits. 

But we desire to know of these gentlemen what sort 

of a being this spaee is. It eertamly is not swbstance ; 

neither is it a property ; for we have seen that the very 

notions of it, which lead men to suppose its existenee 

neccssary, render it impossible to be a property of the 

self-existent Being. Isit then nothing? It “is in one 

sense * ; it is nothing actwally existing; but it is some- * Ancient 

thing poteutially; for it has the capacity of receiving Metaphy- 

body whenever it shall exist. It is not, and eannot 

beeome any thing itself, nor hath it any actual exist- 

enee; but it 1s that without whieh nothing eorporeal 

could exist.” For this reason 1t was that Demoeritus 

and Epicurus made spaee one of the prineiples of na- 

ture ; and for the same reason Aristotle has made prv- 

vation one of his three prineiples of natural things, 

matter and form being the other two. But though the 

privation of ove form be doubtless necessary before 

matter ean receive another (for a pieee of wax or elay 

cannot reeeive the form of a globe before it lose the 

form of a square), yet Aristotle never dreamed that. 

the privation of the square was any property of the 

globe, or that przvation itself was to be reekoned a real 

being. On the eontrary, he expressly ealls it ro xa ov, 

or the no being. Yn tlis way, if we please, we may 

consider space, and eall it the prvvetion of fulucss or of 

body. We have indeed a positive idea of it, as well as 

of silence, darkness, and other privations: but to argue 

from such an idea of space, that spaee itself is some- 

thing real, secms altogether as good sense as to say, 

that because we have a difierent idea of darkness from 

that of Meht, of sence from that of sowzd, of the ab- 

sence of any thing from that of its presence ; thercfore 

darkness, silence, absence, must be real things, and have 

as positive an existence as light, sound, and body: and 

to deny that we have any positive idea, or, which is the’ 

very same thing, any idea at all, of the privations above 

mentioned, will be to deny what is capable of the most 

complete proof (sce N° 19.), and to contrac:ct com- 

mon sense and daily experience. There are therefore 

ideas, and simple ones too, which have nothing ad ex- 

tra correspondent to them; no proper zdrctzm, arche- + See Notes 

type, or objective reality : and we do not see why the ,,,. Kine’s 

idea of space may not be reekoned of that number. Origin of 

To say that space must have existence because it has Mer, und 
Law s En- 

city of reeeiving body), seems + to be the sane thing as ng ea 

to urge that darkness must be sont thing beeause it has of Spece, 

the capacity of recerving licht ; stlence the property of«c. 

AK admitting 
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Of Space admitting sound ; and absence the property of being sup- 
and its plied by presence. 'I'o reason in this manner is to assign 
Modes. absolute negations ; and such as, in the same way, may 
be applied to nothing, and then call them poszizve pro- 
perties; and so infer that the chimera, thus clothed 
182 with them, must needs be something. 

Space no- But it 1s said, that as we cannot conceive space to 
thing but be annihilated, it must be some real thing of eternal 
eae and necessary existence. If this argument had not 
of body. been used by writers of great merit, and with the best 
intention, we should not have scrupled to call it the 
most contemptible sophism that ever disgraced the page 
of philosophy. Whatever now has an actwal existenec, 
must from eternity have had a posszb/e cxistenee in thie 
ideas of the Divine mind. Body, as an extended sub- 
stance, has now an actual existenee ; and therefore it 
inust from eternity have had a possible existenee in the 
ideas of the Divine mind: but the possible existence 
of body is all that we can conceive by space ; and there- 
fore this argument, upon which so much stress has 
been laid, amounts to nothing more, than that what 
has from eternity been possible, can at no period have 
been impossible. It is evident that the capacity or po- 
tentiality of every thing existing must have been from 
eternity ; but is capacity or potentiality a real being ? 
All the men and women who shall succeed the present 
veneration to the end of time, have at this moment 
a possibility of existence, nor can that possibility be 
conceived as an impossibility ; but is it thercfore any 
thing actually existing either as a substance or a qua- 

lity ? 

It has becn urged, that space must be something 
more than the merc absence of matter ; because if no- 
thing be between bodies, sueh as the walls of a room, 
they must necessarily touch. But surely it is not sed/- 
evident that bodies must necessarily touch if nothing 
be between them; nor of the truth of this proposition 
can any thing like a proof be brought. It is indeed 
intuitively certain, that ‘ things, when they are in 
contact, have nothing between them :” and hence it 
has rashly becn inferred, that things, when they have 


nothing between them, are in contact; but this is an 


illegitimate conversion of the proposition. Every lo- 
gician knows, that to convert a proposition, is to infer 
from it another whose subject is the predicate, and whose 
predicate is the subject, of the proposition to be convert- 
ed: but we are taught by Aristotle and by common 
sense, that an wzzversal affirmative can be converted 
only into a particular affirmative. “ Things, when they 
are in contact, have nothing between them,” is an wni- 
versal athrmative proposition ; and therefore it can be 
converted only into the following particular affirmative : 
* Some things, when they have nothing between them, 
are in contaet ;” a proposition which by no means in- 
cludes in it the contact of the walls of an empty room. 
Lhe reason why the walls of an empty room do not 
touch, is that they. are distant ; hut is distance, in the 
abstract, any thing really existing ? Two individuals 
differ, or there is a difference between them ; but is 
difference itself any real external thing ? Bodies are 
jong, broad, thiek, heavy; but are length, breadth, 
density, weight, properly any thing? Have they an 
real separate archetypes or external idiata? O 4 

j xte a? Or. can 
they exist but in some substance ? 


META PHY ST @ & 


The reason why so many philosophers have consi- of Spal 


dered space as a real external thing, secms to be this; 
Every bodily substance is extended ; but spacc is con- 
ceived to be that which contains body, and therefore 


to space we likewise attribute cxtension. Ixtension pp, 


gs 
fi 


is a quality whieh can have no cxistence but as united which | 


of which, abstracted from all substances, we can, pro- 
perly speaking, form no zdea. We understand the 


that whieh it denotes, without regarding the particu- 
lar substanee in which extension may inhere ; just as 


we can reason about whiteness without regarding any 
one white object, though it 1s self-evident that white- 


ness, abstracted from all objects, cannot figure in the 
mind as an idea. Qualities considered in this manner 
are general and relative notions, the objects of pure in- 
tellect, which make no appearance in the imagination, 
and are far less, if possible, to be perceived by sense: 
but it is extremcly painful to the mind to dwell upon 
such notions ; and therefore the ever-active fancy is 
always ready to furnish them with imaginary szbstrata, 
and to make that which was a general and mvistble no- 
tzon be conceived as a particular 7deal object. In the 
case of extension this is the more casily done, that the 
notion which we have of a real substratum or substance, 
the support of real qualities, is obscure and relative, 
being the notion of something we know not what. 


Now, by leaving, if we can, solidity and figure out of 


our conception, and joining the notion of something with 


the notion of extension, we have at once the imaginary 


substratum of an imaginary quality, or the general no- 
tion of extension particularized in an imaginary subject; 
and this subject we call space, vainly fancying that it has 
a real external and independent existence. 
this be not all that can be said of space, and whether it 
be not absurd to talk of its having any real properties, 
every man will judge for himself, by reflecting upon 
his own ideas and the manner in which thcy are acqui- 
red. We ourselves have no doubt about the matter. We 
consider pure space as a mere notion relative to the ex- 
istence of corporeal substance, as nothing morc than the 
absence of body, where body is possible ; and we think 
the usual distinction between cbsolute and relative space, 
if taken as real, the grossest absurdity. We do not, 
however, pretend to dictatc to others; but recom- 
mend it to every man to throw away all respect for 
great names, to look attentively into his own thoughts, 


and on this as on all metaphysical subjects to judge for 
himself. 


Whether 


IS a Teal | 
meaning of the word, however, and can reason about thing. 
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Having said so much of space in general, we need Place, wy 


not waste much time upon its modes. 
mode of space, after considering it with respect to the 
three dimensions of body, which now demands our at- 
tention, is that which we call place. As in the simplest 
mode of space we consider the relation of distance be- 
tween any two bodies or points; so, in our idea of 
place, we consider the relation of distance betwixt any 
thing, and any two or more points, which, being eon- 
sidered as at rest, keep the same distance one from 
another. ‘Thus, when we find any thing at the same 
distance now at which it was yesterday from two or 
more points with which it was then compared, and 
which have not since the comparison was made changed 

their. 


Indeed the only it is. 


r . — 
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¢Space their distance or position witli respect to each other, 
ndits we say that the thing hath kept its place, or is in the 
fodes. same place ; but if it hath sensibly altered its distance 
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from either of these points, we then say that it hath MoBiuity, ora eapacity of being moved, 18 essen- ie 
changed its place. | tial to every corporeal substance ; and by actual nio- ee, 
From this view of the nature of place, we need not tion are all the operations of uature performed. Mo- to oils 
observe that it isa mere relation; but it may be worth tion, therefore, if it may be called an adjunct ot body, a 
qd substance, 


is certainly the most important of all its adjuncts 5 an 


while to advert to this cireumstance, that a thing may 
ta aseertain its nature and origin demands the closest 


withont falsehood he said to have continued in the oe Net ae 


tural mo. 


th 


same place, and at the same time to have echan¢ed its 
place according to the different objeets with which it 
is compared. ‘Thus, if two persons find a company of 
ehess-men standing each upon the same square af the 
chess-board where they left them, the one may with 
truth affirm that they are all in the same placc, or un- 
moved ; and the other may with equal truth afhirm that 
they have all changed place. ‘The former considers 
the men only with respeet to their distances from the 
several parts of the chess-board, which have kept the 
same distanee and position with respect to one another. 
-The latter must consider the men with respeet to their 
distance from something else: and finding that the 
-chess-board, with every thing upon it, las been removed, 
we shall suppose, from one room to another, he cannot 
but say that the ehess-men have changed their place 
with respeet to the scveral parts of the room in which 
he formerly saw them. 

This modification of distance, however, which we eall 
place, being made by men for their common use, that 
by it they may design the particular position of objects 
where they have oecasion for such designation, they 
determine this place by reference to such adjacent things 
as best serve their present purpose, without regarding 
other things which, for a different purpose, would better 
determine the place of the same object. Thus in the 
chess-board, the use of the designation of the place of 
each chess-man being determined only within that che- 
quered piece of wood, it would eross that purpose to 
measure it by any thing else : but when these very chess- 
men are put up in a box, if any one should ask where 
the black king is, it would be proper to determine the 
place by reference to something else than the chess-board ; 
such as the parts of the room or closet which contain 
the box. 


attention of the metaphysician, as well as of the me- tion, 


ehanic and astronomer. With the /aws of motion, as 
discovered by experience, we have at present no con- 
cern: they are explained and fully established in other 
articles of this work (See Mecuanics, Motion, &e.) 
‘The principal questions which we have to consider are : 
‘ What is motion? and, By what power is it carried 
ou??? 

For an answer to the first of these questions, the 
modern metaphysician refers every man to his own 
senses; because, in his appreliension, the word mo- 
tion denotes a simple idea which cannot be defined. 
Among the ancients, the Peripatetics were of a difler- 
ent opinion; and Aristotle, whose love of dialectic 
made lim define every thing, has attempted to give 
two definitions of sotton. As some learned men are 
at present labouring to revive this system, we shall, 
out of respect to them, mention those definitions, 
and make upou them such remarks us to us appear 
proper. 


cd 


The author of Ancient Metaphysics having observed, The Peri- 


that both nature and art propose some end in all their 
operations; that when the end is obtamed, the thing 


operated upon is in a state of perfection or eomple-— 


tion; and that in the operations of both nature and 
art there is a progress, and by consequence a change 
from one thing to another; adds, that this change is 
motion. Motion, therefore, according to him, is a 
change or progress to the end proposed, or to that 
state of perfection or completion which Aristotle calls 
sleacyesx. It is not enough, however, that we know 
to what the change or progress is made: to have an 
adequate idea of motion, we must likewise know /rov 
what it proceeds. Now it is evident that every thing 
existing, whether by nature or art, was, before it ex- 
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@ uni- That our idea of place is nothing but such a relative isted, possible to exist; and therefore, adds re same 

ifse has position of thinges as we have mentioned, will be readily author, things do in some sort exist even before they 
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place. admitted, when it 1s considered that we can have no exist. This former kind of existence is said by An- 


idea of the place of the waéverse. Every part of the 
universe has place; because it may be compared with 
respect to its distance from other parts supposed to be 
fixed. 'Thns the earth and every planet of our system 
has a place which may be determined by ascertaining 
its distance from the suu and from the orbits of the 
other planets ; and the place of the system itsclf may 
be ascertained by comparing it with two or more fixed 
stars: but all the systems taken as onc whole can have 
no place ; beeause there is nothing else to which the 
distance and position of that whole ean be referred. It 
is indeed true, that the word placc is sometimes used, 


we think improperly, to denote that space or portion of, 


xpace which any particular body occupies 5 and in this 
sense, no doubt, the universe has place, as well as the 
earth or solar system: but to talk of the place of the 
universe in the other and proper sense of the word, 13 
*he grossest nonsense. 


stotle to be ev Suvayett, that is, in power or capacity. In 
this way, plants exist in their seeds; animals in the 
embryo; works of art in the idea of the artists and the 
materials of which they are made; and, in general, 
every thing in the causes which produce it. From this 
power or capacity there IS 2 progress to cwergy or actual 
existence; so that we are now able to answer the ques- 
tion, “ from what, and to what, motion is a change :”* 
for it is universally true of all szotron, that itis a change 
from capacity to encrgy. 

“© Waving thus discovered that motion lies betwixt 
capacity and energy, it 1s evident (he says) that 1t must 
have a connexion with each of them: 
double connexion Aristotle has given us two definitions 
of it; one of them taken from the cxengy, or end to 
which it tends; the other from the capaca/y frem which 
it begins. ‘The first is expressed in two words, VIZ. 
evigr/te ob Tens, OF imperfect energy; the other 1s eilercysim 
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patetic de- 
finilions of 


motion. 


and from this. 
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rov ey Suvapite nev ouvayees 5 Which may be translated thus, 
The perfectiou of what ts im capacity, considered merely 
as tn capacity. The meaning of the last words 1s, that 
nothing is considered in the thing that is moved but 
merely its capactly ; so that motion 1s the perfection 
of that capacity, but not of the thing itself. It is 
something more (adds the learned author) than mere 
capacity ; for it is capacity exerted, which when it has 
attained its end, so that the thing has arrived at that 
state to which it is destined by nature or art, ceases, 
and the thing begins to exist eegyaa, or actually. ‘ 

By all the admirers of Aristotle, this latter defini- 
tion has been preferred to the former: for what rea- 
son, it is dificult to say. They both involve in the 
thickest obscurity that which, viewed through the 
senses, 18 very easily understood; and on this, as on 
many other occasions, Aristotle was certainly guilty 
of darkening counsel by words without knowledge. 
The author, whose comment on this wonderful defini- 
tion we have faithfully abridged, admits that it is not 
intelligible till we know what change and progress are ; 
but is it possible to conceive any change to take place 
in bodily substances without sotzon 2 or, if we were 
called upon to explain what progress is, could we do 
it better than by saying that it is motion from some- 
thing #o something? It is likewise very obvious that 
before we can have an adequate idea of motion, we 
must, according to this definition, know perfectly 
what the words capacity, energy, and perfection denote 
and yet nothing can be more true than that perfection 
denotes a complex conception, which may be easily 
defined by resolving it into the simple ideas and no- 
tions of which it is compounded, whilst motion is sus- 
ceptible of no such resolution. The perfection of a 
knife is compounded of the temper of the steel and 
the sharpness of the edge: the perfection of a system 


of philosophy consists of the importance of the sub- 


jects treated, the strength of the author’s arguments, 
and the perspicuity of his style and manner; but of 
what is the motion of a ball, or an atom, or any thing 
else, compounded ? We are aware that to this question 
the modern Peripatetics will reply, That it is not the 
motion of a ball, or an atom, or any onc thing, that 
their master has so learnedly defined, but motion ab- 
stracted from all individuals, and made an object of 


pure intellect ; and they will likewise affirm, that by 
the word perfection used in the definition, he does not 
mean any one kind of perfection as adapted to any par- 
ticular object or cnd, but perfection abstracted frem 
all objects and all ends. The perfection of nothing and 
the motion ef not/zng, for such surely are that motion 
and that perfection which are abstracted frem «ll ob- 
jects and ends, are strange expressions. To us they 
convey no meaning ; and we have reason to think that 
they are equally unintelligible to men of greater acute- 
ness (0). Ina word, motzon must be seen or felt ; for 
it cannot be defined. To call it the act of changing 
place, or a passage from one place to another, gives no 
information 3 for change and passage cannot be con- 
ceived without previously conceiving motion (P). 


The Peripatetics having idly attempted to define mo- The Peri) 
tion, proceed next to dvzde it into four kinds or. clas- Patetic dj) 
vision of | 

Motion al 
surd. 


ses. ‘This division was by the father of the schvol 
pretended to be made from the effects which it pro- 
duces, and was said by him to belong to three cate- 
gories, viz. quality, quantity, and where, (see CATEGO~ 
RY). ‘The first kind is that well-known motion from 
place to place, which falls under the category last men- 
tioned ; the second is alteration, by which the quality 
of any thing is changed, the substance remaining thie 
same. ‘This belongs to the category of quality. The 
tlurd is azcrease, and the fourth dininution, both be- 
longing to the category of guwantity. The ancient 
atemists, and all the modern metaphysicians of emi- 
nence, have with great propriety rejected this division, 
as being nothing but a collection of absurd distinctions 
where there is in nature no difference. - It has been 
already shown, that body has no other real qualities 
than solidity, extension, and figure: but of these the 
first cannot be altered without destroying the substance; 
for every thing which is material is equally solid. The 
extension of a body may indeed be enlarged, and its 
figure may be altered, while the substance remains the 
same : but that alteration can be made only by moving 
from their places the solid atoms of which the body is 
composed. Aristotle’s second kind of motion there- 
fore differs not from the first; nor do the third and 
fourth differ from these two. For a body cannot be 
zncrcascd without acquiring new matter, nor diminish- 
ed without losing some of the matter of which it was 

originally 
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(0) “ Nnne dicendum de natura motus, 


Atque is quidem, cum sensibus claré percipiatur, non tam natu- 


ra sua, quam doctis philosophorum commentis obscuratus est. Motus nunquam in sensus nostros incurrit sine 


mole corporea, spatio et tempore. 


Sunt tamen qui motum, tanquam ideam quandam simplicem et abstractam, 


atque ab omnibus aliis rebus sejunctam, contemplari student. Verum idea illa tenuissima et subtilissima zztclectus 


aciem eludit: id quod 
ra motus, et definitiones, 


Anistotelis et scholasticorum, qui motum dicunt esse actum mobih 


quilibet secum meditando experiri potest, 
ipsa re quam illustrare debent longe obseuriores. 


Hinc nascuntur magne difficultates de natu- 
Hujnsmodi sunt definitiones ills 
's guatenus est mobile, vel actum cntis in potentia 


quatenus in potentia. Hujusmodi etiam est illud viri inter recentiores celebris, qui asserit 2zhz/ in motu esse rcale 


Prater momentaneum illud quod in vt ad mutationcm nitente constitut debet. 


Porro constat, horum et similium 


definitionum auctores in animo habuisse abstractam motus naturam, seclusa omni temporis et spatii consideratione, 


explicare : sed qua ratione abstracta illa motus quintessentia 


(Pe) “ Multi etiam per transitum: motum definiunt, obliti scilicet transitum ipsum sine motu 


(ut ita dicam) intelligi possit non video.” 
Berkeley de Mote. 


intelligi non posse, 


et per motum definiri opportere : Verissimum adeo est definitiones, sicut nonnullis rebus ]ueem, ita vicissim aliis 


tenebras afferre, Et 
quisquam potuerit. 


prefecto, quascumque res sensu percipimus eas clariores aut notiores definiende efficere vix 


deen Cujus rei vana spe allecti res faciles difficillimas reddiderunt philosophi, mentesque suas 
icultatibus, quas ut plurimum ipsi peperissent, implicavere.” 


Ld. ibid, . 
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origmally composed: but matter can neither be added 


tiem nor taken away without motion from place to place ; 


for there is now no creation de novo; and we have no 
reason to imagine that, since the original creation, a 
single atom has been ever annihilated. It is therefore 
past dispute, that local motion is the only motion con- 
ceivable ; and indeed, as far as we are capable of judg- 
ing from what we know of body, it is the only motion 
possible. 

This has given rise to a question which has been 
debated among modern philosophers, though, as far 
as we know, it was never agitated among the an- 
cients, viz. ** Whether, if there were but one solid 
body existing, that body could possibly be moved.” 
Bishop Berkeley seems to be of opinion that it could 
not; because no motion can be coneeived but what 
has a direction towards some place, and the relation of 
place necessarily supposes the existence of two or more 
bodies. Were all bodies, therefore, annihilated ex- 
cept one globe, it would be impossible (he thinks) to 
conceive that globe in motion (q@). With respect to 


_ the origin of our zdeas of motion, his reasoning appears 


unanswerable 3 but we do not perceive how it cen- 
eludes against the possibility of motion itself as exist- 
ing in a single body. It has been already shewn in 


the chapter of Simple Apprehension and Conception, that | 


though nothing ean be conceived which may not pos- 
sibly exist, yet many things may he possible which we 
have not faculties or means to eonecive. In the pre- 
sent instanee, were this solitary globe animated as our 
bodies are, were it endowed with all our senses and 


’ mental powers, it certainly would not aequire any zdea 


of motion though impelled by the greatest foree. The 
reason is obvious; it would have no objeets with which 
to compare its place and situation at different periods 
of time; and the experience of a ship at sea in calm 
weather, affords sufficient proof that motion which 1s 


‘equable cannot be pereeived by any other means than 


by such a comparison. When the waves swell and 
the ship pitches, it is indeed impossible that those 
who are on board should not pereeive that they are 
actually in motion ; but even this pereeption arises from 
comparing their position with that of the waves rising 
and falling around them: whereas.in the regions of emp- 
ty space the animated globe could compare its position 
with nothing; and therefore, whether impelled by 
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equal or unequal forces, it could never aequire the zdea 
of motion. 
solitary globe were a se//-moving animal, it might ac- 
quire the zdea of motion by inferring its existence from 
the energy which produced it. 
ask, could an animal in such cireumstances be se/f-mov- 
ing? Motion is the effect of some cause; and it has 
been already shewn (Sce N° 1174. of this article), that 
we liave no reason to suppose that any being can be 
the real and primary cause of any effect which that be- 
ing can neither conceive nor will: hut as motion can 
be perceived only by the senses, a solitary animal could 
have no idea of motion previous to its own exertions ; 
and therefore could ncither eonceive, nor will, an exer- 
tion to produce it. Let us, however, suppose, that 
without any end in view it might spontaneously exert 
itself in such a manner as would produce senszble mo- 
tion, were it surrounded with other corporeal objects ; 
still we may venture to affirm, that so long as it should 
remain in absolute solitude, the being itself would ae- 
quire no zdea of motion. It would indeed be consczous 
of the mental energy, but it could not infer the exist- 
ence of motion as a consequence of that energy ; for the 
idea of motion can be aequired only by sense, and by 
the supposition there are no objects from which the 
senses of this spherical animal eould receive those im- 
pressions, without whieh there can be no perception, 
and of course no ideas. 


But how, we would. 
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It may perhaps be thought, that if this Motion. 


Tot 


Let us now suppose, that, while this animated globe Answered 


is undcr the influence either of external impulse or its 
own spontaneous encrgy, other bodies are suddenly 
brought into existence: would it then acquire the idea 
of motion? It certainly would, from perceiving its 
own change of place with respect to those bodies ; 
and though at first it would not perhaps be able to 
determine whether itself or the bodies around it were 
moving, yet a little experience would decide this que- 
tion likewise, and convince it that the motion was 
the effect either of its own mental energy, or that ex- 
ternal zmpulse which it had felt before the other bo- 
dies were presented to its view. But it is obvious, 
that the ereation of new. bodies at a distance, can 
make no.real alteration in the state cof a body which 
had existed. before them; and therefore, as this ani- 
mated glohe would now. perceive itself to be moving, 
we may.infer with the utmost certainty that it was 

moving 
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(q) Having proved that place, in the proper sense of the word, is merely relative, and affirmed that all mo- 


tton is relative likewise, the bishop- praceeds thus: ‘* Veruntamen ut hoc. clarius appareat, animadvertenduni 
est, motum nallum intelligi posse sine determinatione aliqua seu direetione, quz quidem intelligi nequit, msi 


preter corpus motum, nostrum etiam corpus, aut aliud aliquid, simul intelligatur existere. 


Nam sursum, 


deorsum, sinistrorsum, dextrorsum, omnesque plagze et regiones in relatione aliqua fundantur, et necessario cor- 


pus & motu diversum connotant et supponunt. 


exempli gratia, unicus existere supponatur ; in illo nullus motus concipi possit : 
detur aliud corpus, cujus. situ motus determinare intelligatur. ' ( 
do corporum omnium tam. nostri quam aliorum, preter globum istum unicum, 


suerimus. 


Adeo ut, si, reliquis corporibus in nihilum redactis, globus, 


usque adeo necesse est, ut 
Hujus sententiz veritas clarissima elucebit, mo- 
annihilationem yecte.suppo- 


“* Concipiantur porro duo globi, et preeterea nihil corporeum, existere. Concipiantur deinde vires, quomo- 


docunque applicari : quiequid tandem per appl 
tirca commune centrum nequit per imaginatione 


ex concepto appulsu globorum ad diversas cceli istius partes motus concipietur. 
sit relativus, concipi non potuit priusquam darentur corpora correlata. 


De Motu. 


correlatis concipi potest.’ 


icationem virium intelligamus, motus circularis duorum globorum 
m concipi.: Supponamus deinde coelum fixarum creari: subito | 
Scilicet eum motus natura sua . 
Quemadmodum nec ulla relatio alia sine. 


in the afilr« 
mative. 


METAPHYSICS. Part 1 
matter is wholly passive. No man ever perceived a of 

body inanimated begm to move, or when in motion Motion, 
stop without resistanee. A billiard ball laid at rest —=\— 
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) 
Of moving hefore; and that the motion of a single body, 
Motion. though not percetvable by the senses, might possibly be 
produced in empty space. 


Wiletie: Having thus seen that a single body is capable of on the smoothest surfaee, would continue at rest to 
motion | motion in empty space, the next question that occurs the end of tine, unless moved hy some force extrinsie 
would be on this subject is, Whether it would be ‘possihle to to itself. If such a ball were struck by another ball, 
possible in move a body in space that is absolutely full? Such it would indeed be moved with a velocity proportioned 
= en oe are the terms in which this question is usually put; to the impetus with which it was struck; but the impell- 


Intely full ? 


and by being thus expressed, it has given rise to the 
dispute among natura! philosophers about the existence 
of a vacuum. Perhaps the dispute mht have been 
avoided had the question heen more accurately stated. 
Vor instanee, had it been asked, whether motion would 
be possihle, could matter be supposed absolutely in- 
‘finite without any the least interstice or vacuity among 
its sod parts? We apprehend that every reflecting 
‘man would have answered tn the negative. At any 
rate, the question ought to be thus stated in meta- 
physics; because we have seen that space, though a 
positive term, denotes nothing really existing. Now it 


being of the very essence of every solid substance to ex-_ 


clude from the place which it occupies every other solid 
substance, it follows undeniably, that uot one particle 
of an infinite solid could be moved from its place 
without the previous annilulation of another particle 
of equal extent ; but that anmlulation would destroy 
the infinity. Were matter extended to any degree 
Jess than infinity, the motion of its parts would un- 
doubtedly be possible, because a sufficient force could 
separate those parts and introduce among them va- 
cuitics of any extent; but without vacuities capable 
‘of eontaining the body to be moved, it is obviaus 
that no foree whatever could produce motion. This 
‘being the case, it follows, that however far we sup- 
pose the material universe extended, there must be 
‘vacuities in it sufficient to permit the motion of the 
planets and all the other heavenly bodies, which we 
plainly pereeive to revolve round a centre; and if so, 


ing ball would lose as much of its own motion as was 
communicated to that upon which the impulse was 
made. It is evident, therefore, that in this instance 
there is no beginning of motion, but only the communi- 
cation of motion from one body to another; and we 
may still ask, Where had the motion its origin ? If the 
impelling ball was thrown from the hand of a man, or 
struck with a racket, it is plain that by a volition of 
the man’s mind the motion was first given to his own 
arm, whence it proeeeded through the racket from 
one ball to another; so that the ball, racket, and arm, 
were mere instruments, and the mind of the man the 
only agent or first mover. ‘That motion can be begux 
by any being which is not possessed of life, conscious- 
ness, and will, or what is analogous to these, is to ns 
altogether inconceivable. Mere matter or manimated 
body can operate upon body only by impulse: but 
impulse, though from the poverty of language we 
are sometimes obliged to talk of its agency, is itself 
merely an effect 5 for it is nothing more than the con- 
tact of two bodies, of which one at least is in motion. 
An infinite series of effects without a cause is the 
grossest absurdity 5 and therefore motion cannot have 
been communicated from eternity hy the impulse of 
body upon body, but must have been originally pro- 
duced by a being who acts in a manner analogous to 
the energies of the human will. 


But though motion could not have heen begun Motion | 
but by the energy of mind, it is generally believed produced 
that it might be continued by the mere passivity of by impulse 


body ; and it is a law of the Newtonian philosophy, 7m! 


that a body projected in empty spaee wonld continue straight 
to move i a straight line for ever. The only reason line. 
which can be assigned for this law is, that since body 
continues to move at all after the impetus of projec- 
tion has ceased, it could not of itself cease to move 
without becoming active ; because as much force is 
required to stop a body in motion as to communicate 
motion to the same hody at rest. Many objections 
have been made to this argument, and to the law of 
which it is the foundation; but as we do not perceive 
their strength, we shall not fill our page with a formal 
examination of them (rR). If a single body could ex- 
ist and have motion communieated to it ix vacuo by the 
force 
i nt reaver raaterentlanaecseepertetindenaenestesteh : a : 
(R) By much the strongest and best urged of these objections which we have seen, is made by Dr Ilorslev, # 
man equally learned in mathematics and in aneient and modern philosophy. ‘1 believe with the author of An- 
cient Metaphysics (says he), that some active principle is necessary for the continuance as well as for the beginning 
of motion. I know that many Newtonians will not allow this: I believe they are misled, as I myself have for- 
merly been misled, by the expression @ state of motion. Motion is a change; a continuance of motion is a farther 
change ; a farther change is a repeated eflect ; a repeated effect requires a repeating cause, State implies the 
contrary of change ; and motion being change, a state of motion is a contradiction in terms.”? See Ancient Meta- 
physics, vol. ii. 
< oe we — pa reasoning conclusive, they may be in the right ; and in that case they will see the 
7 mitting, even for the continuance of rectilineal motion, the plastic nature, or something equivalent 


3 te 


the next question to be determined is, What can 72 
vacuo operate upon such immense bodies, so as to pro- 
; duee a regular and continued motion ? 
Bodice »- That all bodies are equally capable of motion or 
qually in- rest, has by natural: philosophers been as completely 
different to proved as any thing can be proved by observation 
motion and and experience. It is indecd a faet obvious to 
a the most snperfieial observer ; for if either of these 
states were cssential to inatter, the other would be 
absolutely impossible. If rest were essential, nothing 
could be moved; if motion were essential, nothing 
could be at rest, but every the minutest atom would 
have a motion of its own, which: is contrary to uni- 
versal experience. With respect to motion and rest, 


: 


¢ 
5 
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sf force of projection, we are persuaded, that from the 
tion. very passivity of matter, that motion would never have 
yan end; but it is obvious.that it could be moved only 
in a straight line, for an impulse can be given in no 
_ other direction. 
Now The heavenly bodies, however, are not moved in 
n doc- Straight lines, but in curves round a centre 3 and there- 
re-_ fore their motion cannot bave been originally com- 
ing the municated merely by an impressed force of projection. 
‘ction 2 his is admitted by all philosophers; and thercfore 
»hea- the Newtonians suppose that the planets are moved 
bo- in elliptical orbits by the joint agency of two forces 
acting, in different directions. One of these forces 
makes the planet tend directly to the centre about 
which it revolves: the other impels it to fly off ina 
tangent to the curve described. The former tbey call 
gravitation, which some of them have affirmed to be a 
property inherent in all matter; and the latter, which 
is a projectile force, they consider as impressed ad evtra. 
By the joint agency of snch forces, duly proportioned 
to each other, Sir Isaac Newtoa has demonstrated, that 
the plancts must necessarily describe such orbits as by 
observation and experience they are found actnally to 
describe. But the question with the metaphysician is, 
96 Whether such forces be real ? 
alat- With respect to projcction, there is no difficulty ; 
ona- but that bodies should mutually act upon each other at 
le a distance, and through an immense vacuum, seems at 
f i first sight altogether impossible. If the planets are 
le. moved by the forces of gravitation and projection, 
they must necessarily move 77 vacuo ; for the continual 


spective centres in elliptical curves. 
(s) A different opinion on this point is held by 


from the ingenious author. 


motion to another by impulse. 


tradiction. 
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resistance of even the rarest medium would in time 
overcome the force of the greatest impetus : but if they 
move zz vacuo, how can they be attracted by the sun 
or by one another? It is a self-evident truth, that no- 
thing can act but where it is present, either immediate- 
ly or mediately; because every thing which operates 
upon another, must perform that operation either by its 
own immediate agency or by means of some instrument. 
The sun and planets are not in contact ; nor, if the mo- 
tion of these bodies be 7” vacuo, can any thing material 
pass as an instrument from the onc to the other. We 
know indeed by experience, that every particle of un- 
organized matter within our reaeh has a tendency to 
move towards the centre of the earth; and we are 
intuitively certain, that sucha tendeney must have some 
cause ; but when we infer that cause to be a power of 
attraction inherent in all matter, which mutually acts 
upon bodies at a distance, drawing them towards each 
other, we talk a language which is perfectly unintelli- 
gible (s). Nay more, we may venture to affirm that 
such an inference is contrary to fact. The particles of 
every elastic fluid fly from each other ; the flame of a 
fire darts upwards with a velocity for which the weight 
of the circumambient air cannot account; and the mo- 
tion of the particles of a plant when growing, is so far 
from tending toward the centre of the earth, that when 


a flowerpot is inverted, every vegetable in it, as soon as 


it is arrived at a sufficient length, bends itself over the 
side of the pot, and grows with its top in the natural 

position. 
Sensible of the force of these arguments against the 
possibility 


We will not indeed affirm, with the writer 
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The hea- 
venly bo- 
dies cannot: 
be moved 


by two for- 


to it, without which we have endeavoured to prove, that the heavenly bodies could not revolve round their re- es impres- 


sed ab ex - 


Professor Stewart in his Elements of the Philosophy of the Hu- sigh 
man Mind; a work of which the merit is such as to make it painful to us to differ in any important opinion 
We shall, however, claim the same liberty of dissenting occasionally from him that 
he has claimed of dissenting from Newton, Locke, Clarke, and Cudworth, from whom he differs widely in think- 
ing it as easy to conccive how bodies can act upon each other at a distance, as how one body can communicate 
“ T allow (says he, p. 79.) that it 1s impossible to conceive in what manner one 
body acts upon another at a distance through a vacuum; but I cannot admit that it removes the difficulty, to 
suppose that the two bodies are in actnal contact. That one body may be the efficient cause of the motion of* 
another body placed at a distance from it, I do by no means assert ; but only that we have as good reason to be-~ 
lieve that this may be possible, as to belicve that any one natural event is the efficient cause of another.” a 
If by efficient cause be here meant the first and original cause of motion, we have the honour toagree with 
the learned professor ; for we are persuaded, that body inanimated is not, in this sense. of the word, the cause 
of motion cither at hand or at a distance: but if he mean (and we think he must, because such was the 
meaning of Newton, from whom he professes to differ), that we can as easily conceive one body to be the in- 
strumental cause of the motion of anotber from which it is-distant, as we can conceive it’ to communicate mo- 
tion by impulse, we cannot help: thinking him greatly mistaken. firn 
whom he quotes, “that although the experiment had never been made, the communication of motion by 
impulse might have been predicted by reasoning @ priori?’ because we are not certain, that without some 
such experiment we should ever have acquired adequate notions of the solidity.of matter: But if all corporeal 
substances be allowed to be solid and possessed of that negative power to which philosophers have given the 
name of vis inertia, we think it may be easily proved @ priorz, that a sufficient impulse of one hard body upon 
another must communicate motion to that other; for when the ws znertia, by which alone the one body iS kept 
‘in its place, is less than the wis zmpctus with which the other rushes to take possession of that place, it is evi- 
dent that the former body must give way to the latter, which it can do only: by: motion, otherwise the two 
bodics would occupy one and the same placc, which is inconsistent with their solidity. But that a substance 
possessed of a vis inertia should make another substance possessed of the: same negative power quit a place to 
which itself has no tendency, is to us not only zzconcetvable,*but apparently impossible, as implying a direct con-. 
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of possibility of an attractive power in matter which ope- 
Motion. rates at a distance, otlcr philosophers have supposed 
ornypmed that the heavenly bodies are moved in elliptical orbits 
by means of two forecs originally impressed upon each 
planet, impelling it in different dircctions at the same 
time. But if the tendency of the planets towards the 
centre of the sun be of the same kind with that of 
heavy bodies towards the centre of the earth (and if 
there be such a tendency at all, we have no reason to 
suppose it different), it cannot possibly be the cflect of 
impulsc. A body impelled or projected 2 vacuo would 
continuc to be moved with an equable vclocity, ne- 
ther accclerated nor retarded as it approached the objcct 
towards which it was directed; but the velocity of a 
body tending towards the centre of the earth is conti- 
‘nually accelerated: and as we cannot doubt but that 
the same thing takes placc in the motion of a body tend- 
ing towards the centre of the sun, that motion cannot 
198 be the effect of impulse or projcction. 

nor by the Some of the Newtonians therefore have supposed, 
agency of That all kinds of attraction consist in fine imper- 
oh mate- ceptible particles or invisible effluvia, which proceed 
rabid. fom every point in the surface of the attracting body, 
in all right-lined directions evcry way ; which in their 
progress lighting on other bodies, urge and solicit them 
towards the superior attracting body; and therefore 
(say tlcy) the force or intensity of the attracting 
power in general must always decrease as the squares 
of the distanccs increase.”’ ‘The inference is fairly drawn 
from the fact, provided the fact itsclf were real or pos- 
sible: but it-is obvious, that if fine imperceptible par- 
ticles or invisible effluvia were thus issued from every 
point in the surface of the sun, the earth and other 
planets could not move 27 vacuo; and therefore the 
projectile motion would in time be stopped by the resist- 
ance of this powerful medium. Besides, is it not alto- 
gether inconccivable, nay impossible, that particles issu- 
ing from the sun should draw the plancts towards that 
centre ? would they not rather of necessity drive them 
to a greater distance? To say, that after they have 
reached the plancts, they change their motion and re- 
turn to the place whence thcy sct out, is to endue them 
with the powers of intelligence and will, and to trans- 

-form them from passive matter to active mind. 
_ These difficulties in the theories of attraction and 
impulse have set philosophers upon fabricating number- 
less hypotheses: and Sir Isaac Newton himsclf, who 
never considered gravitation as any thing more than an 
effect, conjectured that there might be a very subtile 
fluid or ether pervading all bodies, and producing not 
only the motion of the planets, and the fall of heavy 
bodies to the earth, but even the mechanical part of 
muscular motion and sensation. Others (T) again have 
supposed fire, or light, or the electric fluid, to be the 
universal agent ; and some few (uv) have acknowledged, 
that nothing is sufficient to produce the phenomena but 

the immediate agency of mind. 

With respect to the interposition of any material 
fluid, whether ether, fire, light, or electricity, it is 
sufficient to say that it does not remove any one dif- 


(T) The several followers of Mr Hutchinson, 


(vu) Cudworth, Berkeley, 


HY S ipCs. 


‘and the author of Ancient Metaphysics. 


Part | 
ficulty which encumbers the theory cf innate attrac. 
tion. All these fluids are elastic; and of course the 34 
particles of which they are composed are distant from | 
each other. Whatever motion, therefore, we may 
suppose to be given to one particle or set of particles, 

the question still recurs, How is it communicated from 

them to others ? If one body can act upon another at 
the distance of the ten-thousandth part of an inch, we | 


Otio: 


can perceive nothing to hinder its action from extend- 
ing to the distance of ten thousand millions of miles. 
In the one case as well as the other, the body is acting 
where it is not present; and if that be admitted to be 
possible, all our notions of action are subverted, and it 
is vain to reason about the cause of any phenomenon in 
nature. ; 199 
This theory of the intermediate agency of a subtile The hyp’ 
fluid differs not cssentially from the vortices of Des thesis of 
Cartes ; which appeared so very absurd to Cudworth, ~ | 
that with a boldness becoming a man of the first genius Cyqyor) 
and learning, he rejected it, and adopted the plastic na- 
ture of Plato, Aristotle, and other Greck philosophers. 
That incomparable scholar observes, that matter, be- 
ing purely passive, the motion of the heavenly bodics, 
the growth of vegetables, and cven the formation of 
animal bodies, must be the cffect either of the immediate 
agency of God, or the agency of a plastic nature used 
as aninstrument by Divine Wisdom. That they are 
not the effect of God’s immediate agency, he thinks 
obvious from several circumstances. In the first place, 
They are performed slowly and by degrees, which is 
not suitable to our notions of the agency of almighty 
Power. Secondly, Many blunders are committed in 
the operations of naturc, such as the formation of 
monsters, &c. which could never be were things form- 
ed by the immediate hand of God. He is therefore 
of opinion, that after the creation of matter, God 
employed an inferior agent to give it motion and form, 
and to carry on all those opcrations which have been 
continucd in it since the beginning of the world. ‘This 
agent he calls plastic nature ; and considers it as a being 
incorporeal, which penctrates the most solid substance, 
and, in a manner which he pretends not to explain 
otherwise than by analogy, actuates the universe. He 
does not look upon it as a being endued with perccp- 
tion, consciousness, or intclligence; but merely as an 
instrument which acts under Divine Wisdom according 
to certain laws. He compares it to art embodied 5 
and quoting from Aristotle, says, Es evyy sv rw gvarw 4 
veevmnyixn opterws av tn Ques erot. If the art of the ship- 
wright were inthe timber itself, operatively and cffectual 
ly, 7t would there act gust as nature doth, He calls ita 
certain lower life than the animal, which acts regularly 
and artificially for ends of which it knows nothing. It 
may be, he says, cither a lower faculty of some consci- 
ous soul, or else an inferior kind of life or soul by itself, 
but depending in either casc upon a higher intellect. 
He is aware with what difficulty such a principle will — 
be admitted by thosc philesophers who have divided all 
being into such as is extended and such as is cogita- 
tive: but he thinks this division iniproper. He would 
‘divide 


hap. V. 
of divide beings into those which are solid and extended, 
fotion. and those which have life or internal energy. ‘Those 
}-v—" beings which have life or internal energy he would 
again divide into such as act with consciousness, and 
such as act without it: the latter of which is this 
plastic life of nature. To prove that such an instru- 
ment is possible, or that a being may be capable of 
operating for ends of which it knows nothing, he in- 
stances dees and other animals, who are impelled by 
instinct to do many things necessary to their own pre- 
‘servation, without having the least notion of the pur- 
pose for which they work. (See Instincr). He ob- 
serves, that there is an essential difference between rea- 
son and instinct, though they are both the attributes 
of mind or incorporeal substance: and that therefore, 
} as we know of two kinds of mind differing so widely, 
there is nothing to hinder us from inferring a third, 
i with powers differing as much from instinct as instinct 
| differs from reason. Mankind are. consetous of their 
own operations, know for what purpose they generally 
act, and can by the power of reflection take a retrospec- 
tive view of their actions and thoughts, making as it 
were the mind its own object. Brutes are conscious of 
their own operations, but they are ignorant of the pars 
poses for which they operate, and altogether txcapable of 
reflecting either upon their past conduct or past thoughts. 
Between their intellectual powers and those of man, 
there is a much greater difference than there is be- 
tween ‘them and a plastic nature, which acts as an in- 
strument of Divine Wisdom without any consciousness 
ef its own operations. Aristotle, from whom princi- 
pally the learned author takes his notion of this plastic 
nature, compares it, with respect to the Divine Wisdom 
which directs and superintends its operations, to a merc 
builder or mechanic working under an architect, for 
a purpose of which the mechanic himself knows no- 
| thing. The words of the Stagyrite are: Tous wexs- 
| Tidlovacs mags ixaegov Tiesalegous rots pecchroy E1OEvees vopesCopeey 
. “Toby aeueclervay, woh coPaligous ols reg eilias THY rosousevary 
iceow oO armeg xa toy aruyoy evi, molt piv, ovx Edel 
Of wroses, o1oy xoeses To mue’ Te wey ovy arpure Pures Tive mosey 
covlwy ixcesoy Tous O¢ Kireorer yes 1 tbog Ff. 8 We account 
lib. i. the architects in every thing more honourable than the 
+ mere workmen, because they understand the reason of 
the things. done; whereas the other, as some inanimate 
| things, only work, not knowing what they do, just as 
. the fire burns: the difference between them being only 
this, that inanimate things act by a certain nature in 

109 ~—«s them, but the workman by habit.” — 
wn to Still further to prove that a being may be endow- 
possible, ed with some vital energy of a subordinate kind, and 
yet be destitute of consciousness and perception, the 
} learned author observes, that there 1s no reason to 
think that the souls of men in sound sleep, lethargies, 
or apoplexies, are conscious of any thing ; and still less, 
if possible, to suppose that the souls of embryos in the 
| womb are from the very first moment of their arrival 
; there intelligent and conscious beings: neither can we 
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say, how we come to be so differently affected in our Of 

souls by the different motions made upon our bodies, Motion. 

nor ‘are we conscious always of those energies by 

which we impress fantastic ideas on the imagination. 

But if it be possible for the souls of men to be for one 

instant void of consciousness and intelligence, it fol- 

lows, that consciousness is not absolutely necessary to 

those energies and motions by which life is preserved. 

To this it may be added, upon the best authority f, Styne de 

“that where animal or vegetable life is concerned, sar ¢ ti. 

there is in every case a different relation between the terary Es- 

cause and eflect, and seemingly depending upon the says. 

concurrence or influence of some farther principle of 

change in the subject, than what subsists in inanimate 

matter, or in the causes and effects that are the objects 

of mechanical and cliemical philosophy.”? Now to this 

principle of vegetable life, without which, in a seed or 

in a plant, vegetation will neither begin nor continue, 

though light, heat, air, earth, and water, should concur 

in the utmost perfection, Cudworth expressly compares 

his plastic nature in the universe. It is so far (says he) 

from being the first or highest life, that it is indeed 

the last and lowest of all lives, being really the same 

thing with the vegetative. a 
These arguments, if the phenomena of elective at- Arguments 

tractions in chemistry be added to them, demonstrate, for its truth: 


-we think, the posszbility of such a principle: and to but 


those who are inclined to affirm that no such thing 
can exist, because, according to the destription of it 
given by Cudworth and the antients, it is neither 
hody nor spirit in the proper sense of the ‘words; we 
beg leave to ask, in the words of Locke, “ who told 
them that there is and can he nothing but sold be- 
ings which cannot think, and thinking beings that 
are not extended ? which is all that they mean by the 
terms body and spirit.”” All the Greek philosophers 
who were not materialists, and even the inspired wri- 
ters of the Old and New Testaments, constantly di- 
stinguish between the spzr7t and the sou/ of a man, call- 
ing the former sometimes y»evs, and sometimes avevzece, 
and the latter puxn; and St Paul, who before he was 
a Christian, was. learned in philosophy, describes the 
constituent parts of man as three, wvevaee, Puyn, cupece, 
spirit, soul, and body. This distinction, setting aside 
the authority with which it comes to us, seems to be 
well founded ; for there are many operations earried 
on in the human hody without any conscious exer- 
tion of ours, and which yet ‘cannot be accounted for 
by the laws of mechanism. Of these, Cudworth in- 
stances the motion of the diaphragm and other 
muscles which cause: respiration, and the systole and 
diastole of the heart; neither of which, he thinks, can 
be the effect of mere mechanism. But, as we are not 
conscious of any energy of soul from which they pro- 
ceed, even while we are awake, and still less, if pos- 
sible, while we are asleep; he attributes them, not to 
the intellect or rational mind, but to this inferior vital 
principle called Loy (v); which, in his opinion, acts 
L 


Vor. XUI. Part I. + 4 the 
; P 4 a SY EERE 
| (v) The existence of this plastic nature was warmly debated between Monsieur Le Clere and Mon- 


} sieur Bayle. Mosheim, who was inclined himself to admit such a principle, gives the followmg view of Le 


Clere’s sentiments from Bibliotheque Chotste, tom. il. p. 113. 
Interim mechanice ‘eas fieri, nullo modo probabile est. 


. sunt, quorum nihil ad animam pertinet. 
H P 


‘. Respiratio, inquit, et motus cordis, actiones 
In volun- 
tarus 
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or the same part in the system of the human body which 


Motion. the plastic nature acts in the system of the world.— 
T’o make the resemblance more striking, he observes, 
that even the voluntary motion of our limbs, though 
it proceeds ultimately from an energy of will, seems 
to be the effect of that energy employing some znstru- 
ment which pervades the sinews, nerves, and muscles 
of the body; and if the human spimt or avevpee em- 
ploy the instrumentality of a plastic nature or poyn 
in moving the small machine of the body, it seems to 
be far from incredible that the Divine Wisdom should 
employ the instrumentality of a plastic nature in mov- 

zor ing the great machine of the universe. eR 

whether it But we need not insist further on the possiblity of 
be true or guch an instrument. Whatever may be thought of 
not, the — the arguments of Cudworth, of which some are, to 
motions of “ 3 

the heaven. 88y the least of them, plausible, though others appear 
ly bodies to us to have very little strength, Dr Clarke has 
arecat- proved, with a force of reasoning not inferior to ma- 


ried on by thematical demonstration, that the motions of the 
ng heavenly bodies are carried on by the agency of some- 
cy of some- thing very different from matter, under every possible 
thingin- form. ‘ For, not to say that, seeing matter is ut- 
corporeal. terly incapable of obeying any /aws in the proper 
sense of the word, the very original laws of motion 
themselves cannot continue to take place, but by 
something superior to matter, contznually exertmg on 
it a certain force or power according to such certain 
and determined laws: it 1s now evident beyond que- 
stion, that the bodies of all plants and animals could 
not possibly have been formed by mere matter ac- 
cording to any general laws of motion. And not 
only so, but that most universal principle of gravzta- 
tion itself, the spring of almost all the great and regu- 
lar inanimate metions in the world, answering not at 


tarlis commotionibus nesciunt animi nostri, quid facto opus sit, ut membra commoveantur: imperant illi tan- 
tum. Est vero aliud nescio qnid, quod fidelitcr, si modo organa recte sint affecta, mandata ejus exsequitur. 
Quidni igitur suspicemur, esse maturam in corpore nostro viventem, preter animam nostram, cujus sit anime 
preceptis et Jussis morem gerere? quamquam potentia ejus ita sit definita, ut obedire nequeat animo, nisi recte 
sese habeant organa. Eadem forte natura, corporis nostri motibus impulsa, animam edocet, quid factum 
sit, ut ille possit preecipere, que ad conscrvationem corporis necessaria judicat. Anima, pergit, sit hee vera 


esse putes, similis erit domino, sibimet ipsi servire nescio, nec ulla facultate alia, quam imperandi et jubendi 
mstructo, Heec vero natura fictrix non dissimilis erit: manci 


notum est, quodque nihil aliud facit 
salutem ipsius pertinent.’? 
homine principia ; 
constare. Eos, 


Divina Majestate prorsus indignum esse. 
dare non posse definitionem respondet : 
tam, que ex se et animam et corpus afficere 
pore ; naturam demique, que animi mandatis 
quee illustrandz hujus rei caussa CLERICUS 
tandi materia. Mosheim. ed. Syst. Intellect. p. ‘844. 
Such a principle actuating the universe, i 
cause, under the direction of the Supreme, 
such, if properly pursued, would certain! 
Answer to an Essay on Spirit. 
(w) Besides Cudworth, we have mentioned 
motion to be an effect of the immediate age 
these philosophers is 
Berkeley was 
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cit, quam ut Jjussis pareat, et dominum de illis rebus admoneat, que ad 
Mosheim proceeds,—Si quis huic loco sic occurrat, Hee ratione tria fingi in. 
respondet vir doctus : “ Nullis constares argumentis, binis tantum hominem _partibus 
ee qui hominem ex binis tantum partibus component, nulla ratione 
Conjunctionis amim1 et corporis, nisi ipsum Deum statuant cunctis actionibus hominum intervenire : hoc vero 
Definitionem accuratam medic hujus nature postulantibus sese talem 
Hoc unum sese scire : 
queat; naturam, que doceat animam quid rerum geratur in cor- 
» quorum tamen caussas nesciat, fideliter obtemperet.” 
aflert, preetereo. Satis copiosa est in illis, qua produximus, medi- 


if it be divested of intelligence, and considered as a second or inferior 
1s acknowledged by a very able judge to be a rational hypothesis; and 
y open a most entertaining scene of natural philosophy.—See Jones’s 


Berkeley and the author of Ancient Metaphysics, as holding all 


a ney of mind or incorporeal substance. 
not essentially different from Cudworth’ 


better acquainted with the principles of the 


Part 1 

all the senfaces of bodies, by which alone they can act or | 
upon one another, but cntirely to their solid contents, Motion, 
cannot possibly be the result of any motion originally —— 
impressed upon matter.” "or though it is true, that 
the most solid bodies with which we are acquainted 
are all very porous; and that, therefore a subtile ma- 
terial fluid might penetrate the bodies of the planets, 
and operate upon them with a force exerted inter- 
nally ; still it is self-evident, that the greatest quanti- 
ties of such a fluid could not enter into those bodies 
which are /east porous, and where the greatest force 
of gravitation resides: “and, therefore, this motion 
must of necessity be caused by something which pene- 
trates the very sold substance of all bodies, and conti- 
nually puts forth in them a force or power entirely 
different from that by which matter acts upon mat- 
ter *.”?’ Whichis, as the same able writer observes, an * Ryiden! 
evident demonstration, not only of the world’s being of Nat. 
originally made by a supreme intelligent Cause; but Revealed 
moreover, that it depends every moment upon some “gta 
supcrior Being, for the preservation of its frame; and 
that all the great motions in it are caused by some 
immaterial power perpetually and actually exerting it- 
self every moment in every part of the corporeal uni- 
versc. This preserving and governing power, whe- 
ther it be the immediate power and action of the 
same Supreme Cause that created the world, or the 
action of some subordinate instruments appointed by 
him to direct and preside respectively over certain 
parts thereof, gives us equally in either way a very 
noble idea of Providence. We know with certainty, 
that real and original power can belong only to a be- 
ing endowed with intelligence and will; and, there- 
fore, if the existence of Cudworth’s (w) plastic nature 
be admitted, (and we see not why it should be 
called 


pu cui nibil corum, que dominus meditatur, 


explicare posse naturam 


esse eam naturam interior agendi virtute instruc- 


Reliqua, 


The opinion of the last of 
s; and therefore it is needless to quote from him: 
Newtonian philosophy, as well as an abler mathe- 
matician, 


hap. V. 
of called in (x) question), it can be considered only as an 
Motion. instrument enrployed by Divine Wisdom, as a chis- 
sel or a saw is employed by the wisdom of the me- 
203 ~~ ~«~Chanic. 
iis theory Nor let it be imagined, that this ancient theory of 
vat with Motion is in any degree inconsistent with the mathe- 
,prin- matical prineiples of Sir Isaac Newtou’s astronomy, or 
jesof with the calculations raised from these principles. 
swton. Having founded his astronomy on analogy between the 
phenomena of projectile and planetary motions, he as- 
signed the same or similar forces existing in nature as 
the efficient causes of both. And indeed, both in 
the act of deriving his priénciples from the projectile 
phenomena, and afterwards for the purpose of apply- 
ing them to the planetary, it was necessary to analyze 


origin of motion. 


tinet quod motus principium seu causa efficiens esse possit. 
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the elliptical motion of the heavenly bodics Into a eom- 
pound of two simple motions in right lines, produced 
by the action of these different forces; and this might 
also he useful for the purposes of teaching and demon- 
stration, just as we find it necessary, in all parts 6f 
science, to scparate what in nature is inseparable, for 
the convenience and assistance of the understanding. 
The planetary motions, however, are very probably 
simple and uncompounded, for no experiments can be 
tricd in those distant regions; and the astronomy of 
Newton, which is only the application of his mathe- 
matical principles to their mensuration from thei aze- 
logy to projectile motions, does not at all require that 
the forces of gravition and projection be assigned as 
their real existent causes (y). It is sufficient for the 


ala analogy 


matieian, than either of these pupils of the ancients ; and being likewise a man who on all subjects thought 
for himself, it may be worth while to Jay before ovr readers a short abstract cf his reasoning respecting the 
His words are: “ Yotum id quod novimus, cui nomen corpys indidinwus, nihil in se con- 


Vis, gravitas, attractio, et hujusmodi voces, utiles 


sunt ad ratiocinia et computationes de motu et corporibus motis ; sed non ad intelligendam simplicem ipsius motus 


naturam, vel ad qualitates totidem distinctas designandas. 


Attractionem certe.quod attinet, patet illam ab New- 


tono adhiberi, non tanquam qualitatem veram et plrysicam, sed solummodo ut hypothesin mathematicam. 
Quin et Leibnitius, nisum elementarem seu solicitationem ab impetu distinguens, fatetur illa entia non re ipsa 


inveniri in rerum natura, sed abstractione facienda esse. 
quarumcunque direetarum in quascunque obliquas, per diagonalem et latere parallelogrammi. 


Similis ratio est compositionis et resolutionis virium 
Hee mechanices 


et computationi inserviunt: sed aliud est computationi et demonstrationibus mathematicis inservire, aliud rerum 
naturam exhibere. Revera corpus ceque perseverat in utrovis statu, vel motus vel quictis. Ista vero perseverantia 


non magis dicenda est actio corporis, quam cxistentia ejusdem actio diceretur. 


Ceeterim resistentiam quam ex- 


perimur in sistendo corpore moto, ejus aetionem esse fingimus vana specie delusi. Jevera enim ista resistentia 
quam sentimus, passio est in nobis, neque arguit eorpus agerc, sed nos pati: constat utique nos idem passuros fuisse, 
sive corpus illud a se moveatur, sive ab alio principio impellatnr. Actio et reactio dicuntur esse in corporibus 3 nec 


incommode ad demonstrationes mechanieas. 


Sed cavendum, ne propterea supponamus virtutem aliquam realem, 


quee motus causa sive principium sit, esse in lis. Etenim voces illa eodem medo intelligende sunt ac vox atlractio ; 
et quemadmodum hac est hypothesis solummodo mathematica non autem qualitas physica ; idem etiam de illis in- 


telligi debet, et ob candem rationem. 


«¢ Auferantur ex idea corporis extensio, soliditas, figura, remanebit nihil. 


Sed qualitates istze sunt ad motum 


indifferentes, nec in sc quidquam habent, quod motus principium dicit possit. Hoe ex ipsis ideis nostris perspicuum 
est. Si igitur voce corpus signifcatur id quod concipimus, plane constat inde non peti posse principium motus : pars 


seilicet nulla aut attributum illis causa efficiens vera est, que motum produeat. 


coneipere, id demum indignuni esset philesopho. 


“« Preeter res corporeas, alterum est genus rerum cogitantinm : 


Vocem autem proferre, et nihilt 


in iis autem potentiam incsse corpora movendi, 


propria experientia didicimus, quando quidem anima nostra pro lubitu possit ciere ct sistere membroruim motus, 


quacunque tandem ratione id fiat. 


Hoc certe constat, corpora moveri ad nutum anime, eamque proinde hand 


inepte dici posse principium motus 5 particulare quidem et snbordinatum, quodque ipsam dependeat, a primo ct 


universali principio. 


«¢ Ex dictis manifestum est cos qui vim activam, actionem motus principium, in corporibus revera inesse aflir- 
mant, sententiam nulla experientia fundatam amplecti, camque terminis obscuris ct generalibus adstrucre nec quid 
sibi velint satis intelligere. E contrario, qui mentem esse principium motus volunt, sententiam propria cxperientia 
munitam preferunt, hominumque omni vo doctissimorum suffragiis comprobatam. 

“Primus Anaxagoras rey vovy introduxit, qui motum inerti materie imprimeret: quam guidem sententiam 
probat etiam Aristotcles, pluribusque confirmat, aperte pronuncians primum moves esse immobile, indivisibile, ct 


nullum habens magnitudinem. 
siquis dicerit, omne ecdificativum esse zedificabile. 


seu mundum visibilem, agitari1 et animari a mente, qua sensum omnem fuviat. 
scure inuit, non solummodo motum ab initio a Numine profectum esse, verum adhuc systema inundanum ab eodem 
actu moveri. Hoc saeris literis consonum est: hoc scholasticorum ealcula comprobatur.”’ 


Dicere autem, omne motivum esse mobile, recte animadvertit idem esse ac 
Plato insuper in Timo tradit machinam hance corpoream, 


Et Newtonus passim nec ob- 


De Motu, passim. 


(x) This we say upon the received opinion, that there are things wholly incorporcal. The truth of the opinion 


itself will be considered in a subsequent chapter. 


The purpose for which they were introduced into his philosophy he clearly explains in the following words: 


) (y) Indeed Sir Isaac himself is very far from positively assigning them as the real causes of the phenomena. 


“ Eadem ratione qua projectile vi gravitatis in orbem flecti posset et terram totam cireumire, potest et luna, 
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a analogy, ov which the whole philosophy 1s o> 
Number. that the phenomena of motion are known rom e€X- 

periments and observations to he the same in both in- 
stances ; that the principles or general laws mathemati- 
cally established from the ‘forces of the one are transter- 
red to the phenomena of the other ; and that the proots 
and operations deduced from these principles in the lat- 
ter case, are confirmed hy fucts and experience, the first 
y —_ and final test of truth *. 


Chart an 

ee Cuap. VI. Of Numser. 

U i «¢ AMONGST all the ideas that we have, as there is 
are none (says Mr Locket) suggestcd to the mind by more 
cannot ways, so there is none more simple, than that of UNITY 
} Essay, or one. It has no shadow of variety or composition in 
book ii, it, Every object our senses are employed about, every 


chap.x¥l- idea in our understandings, every thought of our minds, 


brings this idea along with it: and therefore it is the 


most intimate to our thoughts, as well as it 1s, in its. 


agreement to all other things, the most universal idea 
we have ; or number applies itself to men, angels, actions, 
thoughts, cvery thing that either doth exist or can be 
imagined.’? He seems likewise to be of opinion that we 
have the idea of wzity before that of many; and that it 
is by repeating the simple idea of unity in our own minds 
that we come by the complex ideas of two, three, &e. 
In this opinion he is joined by Pere Bufher* 5; who ob- 
serves that it is impossible to explain the nature of w7zty, 
because it is the most simple idea, and that which per- 
haps first occurred to the mind. 

That wnity is a simple idea, must be granted; but it 
certainly did not first occur to the mind, nor can it be 
abstracted from all individuals, and apprehended in 
Locke’s sense of the word as a general idea. Let any 

5 man look into his own mind, and then say whether he 
. con, a general idea of one or wauty as abstracted from 
every indi- every individual object mental and corporeal. In par- 
vidual. ticular, when he thinks he has completely abstracted 
it from body and mind, sensations, ideas, actions, and 
passions, &c. let him be sure, before he pronounce it 
a general abstract idca, that he is not all the while 
contemplating the idea of its zame, or of that nume- 
rical figure, by which it is marked in the operations of 
arithmetic. Both these ideas are in themselves parti- 
cular; and become general in their import, only as 
representing every individual object to which unity is 
in any sense applicable. But in the chapter of Abstrac- 
tion, we have said enough to convince cvery person ca- 
pable of conviction that they are used as signs for whole 

classes of objets. 

Instead of being an abstract general idca, unity, as 
the basis of number, is in fact nothing but a mere 
relation, which cannot be conceived without the re- 
lated objects; and so far is it from being the first idea 


* First 
Truths. 


oon" 


sl be ee ee 


vel vi gravitatis, s¢ :odo gravis sit, vel alia quacunque vi 


lineo terram versus et in orbem suum flecti: et abs 


terram versus deduceret. 


qua corpus in dato quovis orbe data cum velocitate accu 
neam, in quam corpus e dato quovis loco data cum 


Mathem. Def. V. 
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animated and intelligent globe mentioned in the last 


ha ‘ , que tali viluna in orbe suo retineri non potest. Hee vis, 
$1 justo minor esset, non vatis flecteret lunam a cursu rectilineo - 


Requiritur quippe ut sit guste magnitudinis : ct mathematicorum est invenire vim, 
rate retinerl possit 3 et vicissim invenire viam curvili- 


Part I 
that occurred to the mind, that it is certainly the re Or 
sult of a comparison, made by the intellect, of two Number! 
or more objects. The ideas which first oecur to the 
mind are, beyond all doubt, those which are called 
ideus of sensation ; and many such ideas every child re-. a 
ceives before he is capable of comparing objects and Unity, a | 
forming to himself notions of number. Uziiy, or the Particular | 
idea of ove, is indeed the element of the science of¢!tion. 
arithmetic, just as a mathematical povit is the ele- 
ment of the sciencé of geometry ; but accurate notions 

of these elements are, in the progress of knowledge, 
subsequent to ideas of many and of surfaces. There is 
reason to believe that persons totally alliterate have no 
notion at all of mathcmatical points ; and we think it 
possible to conceive an intelligent and conscious heing 

in such a situation as that he could not acquire a no- 

tion of zzty or one. Were a child never to see or feel 

two objects of the same kind, we doubt if he would 
think of numbering them, or of making such a com- 
parison of the onc with the other as would suggest to 

his mind the relations of ove and two; for these rela- 

tions imply both a sameness and a diflercnce of the 
objects beyond the power of a child to ascertain. 

The difference indeed would be perceptible to the 
senses, but the senses would perceive no sameness or 
agreement. A guinea, a shilling, and a ball of lead, 
impress upon the mind diflerent sensations ; and there- 

fore a child undoubtedly distinguishes these objects 

from one another: but what could make him derive 

from this his first idea of the rclation of number? 

A guinea, a shillmg, and a ball of lead, are not one, 

two, three, in any sense whieh a child can comprehend. 

To he convinced of this, Ict any man throw a guinea, 

a shillmg, and a ball of lead upon a table, and ask a 
clown what is their number. From being accustomed 

to retail the zames of number as signs, without affix. 

ing to them any idea of the things signified, he will 
probably answer with quickness three, or perhaps one, 

two, three: but if he be further asked in what respect 

they are one, tavo, three, we believe his answer will not 

be so ready: They are not ome, two, three guineas, or 
shillings, or balls of lead. A philosopher knows them 

to be three pieces of the same first matter under dif-. 
ferent forms, and can therefore apply to them the rela- 

tion of number with truth and propriety ; but of the 

first matter a clown is entirely ignorant, and of course 
cannot call them one, two, three, in any sense which is 

at once true and to hum intelligible. 

To makc it still more evident, that it is only by com- 
paring together things of the same kind that our first 
ideas of unity and number are formed, let us suppose 
no created being to have hitherto existed except the 


chaptcr, and we think it will be granted that such a 
being in solitude could never acquire the idca of unity. 


Let 


qua in terram urgeatur, retrahi semper a cursu recti- 


si justo major, plus satis flecteret, ac de orLe 


velocitate egressum data vi flectatur.”’——_—_—Princime 


a7 p VI. 
yy Let us next suppose a cibical body to be ereated and 
Hiber. exhibited to the senses of this spherical man; the con- 
v— sequence would be a sersatzon or fecling entirely new: 
but that feeling would not be of wazty ; for, as the au- 
thor of Ancient Metaphysics has somewhere well ob- 
served, unity is no object of sensation. The sensation 
would be of colour, hardness, softness, roughness or 
smoothness, &c. for beyond these the empire of the 
senses does not reach. Again, Let another body be 
ereated of a colour and figure totally different from 


man would then experience new sensations having no 
agreement with those which he had formerly felt. 
‘These different kinds of sensations might be compared 
together; but the result of the comparison would not 
be the idcas which are denoted by the words ove and 
two, but merely that which is expressed by difference 
or dissimilarity. Were another cube, however, of ex- 
actly the same size and colour with the former to be 
brought into existence, and both to be at once presented 
to the view of the spherical man, the rudiments of the 
idea of number wonld then be generated in his mind, 
because he could not but perceive the cubes to be in 
one respect different and in another the same ; different 
as being distinct from cach other, and agreeing in their 
» effects upon the organs of sensation. 

It appears, therefore, that mankind must have made 
some progress in classing things according to their 
genera and specics, before they acquired any correct 
ding leas of the relation of number, or thonght of using 
sac- numerical names or figures as general and discrimi- 
Cagto nating signs: for we say ove, two, three, &c. only with 
+ . respect to the species or genus of which each of the 

ey things denoted by these numbers is an individual; and 
if there be any thing which has no genus or species, 

im neither number nor unity can, in the original sense of 
the words, be predicated of it (z). We say indeed, 
that there 1s ove Ged; but perhaps we do not always 
attend to the meaning of the cxpression. Langnage 
was formed to answer the common purposes of life ; 
and those purposes are best answered by denoting in- 
dividuals by the name of the specics or genus to whieh 
they belong: but God belongs to no species or genus, 
unless he be said improperly (A) to be of the univer- 
sal genus of Berg ; and therefore, the trne meaning of 
the word ove, when joined to the verb 7s, and trans- 
ferred from the creature to the Creator, in such a 


variety of different ways, 
-my senses present to me. 


forming a plurality.”’ 
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the colour and figure of the cube, and the spherical 


number of sheep, of cows, of horses, of elms, of oaks, of beeches ; ‘ 
mals, and then the number of trees; or, I may at once reckon the number of all the organized substances which 
But whatever be the principles on which my classification proceeds, it is evident that 
the objects numbered together must be considered in those respects only in which they agree with each other ; 
and that if I bad no power of separating the combinations of sense, £ could never have conceived them as 
, clements of the Philosophy of the Human Mind, chap. 1. | 

(a) We say zmproperly, because beings which were created can have nothing n common with that Being which 
is self-existent, and upon whose well and power all other things depend. 
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sentence as-—“ there zs ove God’ —seems to be nothing Of Time. 
more than an «affirmation that God exists, and that =~” 
to him the relation of number cannot be apphed. In 
a word, waty and number are merely relations between 
the individuals of the same species or genus of being 5 
and men acquire ideas of these relations at the same 
time and by the same means that they are icd to class 
things into species and genera. As to the processes 
of addition and subtraction, and the various purposes 
to which number is applied, these things belong to 
the science of arithmetic, and fall not under the pro- 
vince of the metapliysician, whose sole object is to 
ascertain the real nature and canses of things. It 
may, however, be worth while to observe, that Locke, 
whose notions cf number scem to have been ditlerent 
from ours, owns, that a man can hardly have any 
ideas of numbers of which his language does not furnish 
him with names. But if units were either real things, 
or even positive ideas, we see not how zames could be 
necessary to their existence; whereas, if they be nothing 
more than mere relations, it is obvious that they cannot 
be conceived but as relative either to beings actnally 
existing, or to names which are the signs of actual 


beiigs. 
Cuap. VIT. Of Time. 


208 
Wuen St Augustine was asked what time is? he re- Time, a 
plied, “ S% 20n roves, intelligo.””? An answer from which mode of du- 

it may be inferred, that he thought the nature of tze acme 
could not be explained by a logical definition. Ze tinction to 
and eternity are commonly considered as the two modes cicrnity. 
of duration ; aud if duration be taken in what Locke 
thinks its true and original sense, to denote permanence 
of existence, with a kind of resistance to any destructive 
force, the distinction seems to be sufficiently proper. 
It is indeed the best that we can make or compre- 
hend; for duration, time, and eternity, are subjects 
which have perplexed philosophical minds in all ages, 
and of which, if we have adequate notions, it is 
very difficult to express these notions in language In- 
stead of attempting it by previous definitions, the me- 
thod in which the aneients generally began their in- 
quiries, we shali pursue the better course of induction 
recommended by Lord Bacon, and endeavour to show 
by what means we acquire the notion of that mode 
of duration which is called tzme in contradistinction 
to 


e 
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(z) We arc happy to find our notions on this subject confirmed by an authority so respectable as that of 
Professor Stewart. ‘* Without the power of, attending separately to things which our senses present to us in 
a state of union, we never (says this able writer) could have had any idea of namber: for before we eal con- 
sider different objects as forming a multitude, it 1s necessary that we should be able to apply to all of them 
ove common name; or, in other words, that we should reduce them all to the same genus. Yhe various ob- 
jects, for cxample, animate and inanimate, which are at this moment before me, I may class and number in a 
according to the view of them that I choose to take. 


I may reckon successively the 
or I may first reckon the number of ani- 
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to eternity, We begin with timc; because we our- 


ommy—ee’ selves exist in it, and it 1s in some sense familiar to us. 


209 
Whilst the 
mind is oe- 
cupied by. 
one idea or 
notion, 
there is no 
perception 
of time ; 
which 


210 
arises from 
comparing 
the succes- 
sion of our 
ideas with 
the perma. 
nence of 
other ob- 
jects. 


If we be able to trace our notions of this mode of du- 
ration to their source, we may then give a definition 
of it founded on fact and universal cxperience, and 
afterwards proceed to consider the other mode in con- 
junction with infinity, to which it is nearly allied. ; 

It has been already observed (see N° g2 of this ar- 
ticle), that every man, while awake, has a train of 
sensations and ideas constantly passing through his 
mind in such a manner, as that the one succeeds the 
other in a regular order. It is not possible, either, by 
detaiming in the mind one idea to the exclusion of 
all others, to stop the course of this succession en: 
tirely ; or, by hurrying some ideas off the stage, and 
calling others in their place, to quicken its progress 
beyond a certam degree. One man indeed has naturally 
a quicker succession of ideas than another; and all 
men can, by great exertions, accelerate or retard in 
a small degrec the natural flow of thcir thoughts. A 
studious man lays hold, as it were of a particular 
idea, which he wishes to contemplate, and detains it 
in the imagination, to the exclusion of all others ; a 
man of wit ealls remote ideas into view with a rapidi- 
ty of which a cool and phlegmatie reasoner ean form 
no conception ; and a forcible sensation takes full pos- 
session of the mind, to the exclusion of all zdeas what- 
ever. Whuilst the attention is wholly ocenpied by one 
idea, or by one sefsation, the mind has po notion 
whatever of time ; and were it possible to detain such 
idea or sensation alone in the mind till the hand of a 
clock should move from the number of one hour 
to that of another, the hour, as marked on the dial- 
plate and measured by the motion of the hand, would 
appear but as one instant absolutely void of duration. 
For the truth of this assertion we appeal to the expe- 
rienee of our readers. Such ef them as have ever 
been engaged in deep study must often have had their 
attention so fixed upon one object, that large portions 
of time, as measured by the clock, have passed away 
wholly unheeded ; and every man who has scen a very 
striking and uncommon object, must remember, that 
when the sensation was first impressed upon his mind, 
all other objects, ideas, and notions, and among the 
rest the notion of time, were for a while excluded. 

JNo sensation, however, keeps possession of the whole 
mind after it has ceased to be new > Nor can the most 
vigorous exertions long preserve any one idea from be- 
ing driven off the stage by: the succeeding train. Now 
this succession of ideas appearing and disappearing in 
their turns, is that which, when compared with the 
permanency of ourselves and other things, gives us 
our first and justest notion of time: for whilst we are 
thinking, or whilst a series of ideas is successively pas- 
sing through our minds and vanishing, we know that 
we ourselves and the things around us exist ; and this 
existence, or contintiation of existence, commensurate 
with the train of our fleeting ideas, is what we call the 
duration of ourselves and the things around us. 

' We are aware that the first notions of time have 

eS often said to. be derived from motion as perceived 

¥ our senses in.the objects around us. It is observed 

by Euclid, that. « if there were no motion, there could 

YS me sound, nor any sense of hearing.” “ He might 

ave added (says the author of Ancient Metaphysics), 
I 


nor any other perception of sense. Further, Without 
motion there would have been no visible world, nor 
generation or production of any kind here below ; 
and, among other things, tzme could have had no ex- 
istence.”’ All this is certainly true; but that corpo- 
real motion; though the original source of all our 
ideas, is not that which zzcdzately suggests to us the 
notion of time, will be readily granted by him who 
considers that motion itself is pereeived by us only 
when it excites or accompanies a constant succession of 
perceptions and ideas. Motion, when equable and 
very slow, such as that of the hour hand of a coms 
mon watch, is not perceived hy us in its course 3 nor 
can we discover that the thing has moved at all, till 
after we have been sensible of the lapse of a consider: 
able portion of what is commonly called time; when 
we discover that the hand of the watch has changed 
its place with respect to other objects which we know 
to be fixed. The same is true of motion remarkably 
quick ; “* Let a cannon ball (says Loeke) pass through 
a room, and in its way take with it any limb or fleshy 
parts of a man; it is as clear as any demonstration 
can be, that it must strike successively the tivo sides of 
the room ; it is also evident. that it must touch one part 
of the flesh first, and another after, and so in succession: 
and yet I belicve nobody who ever felt the pain of such 
a shot, or heard the blow against the two distant walls, 
could perceive any succession either in the pain or 
sound of so swift a stroke.” 

Of these two phenomena a satisfactory account may 
be easifty given; from which we think it will at the 
same time be apparent, that the succession of the train 
of ideas in the mind is the measure and standard of 
all other successions. We know that the ehergy of 
mind which reviews a train of sensible ideas is of the 
very same kind with that which attends to a series of 
passing sensations (See N°68.); and therefore it is na- 
tural to suppose that we can pay attention to sensations 
and ideas passing with nearly equal velocities. But it 
has been shown, that every sensation remains in the 


& 


ait 
The suc 


ccssion 6; 


ideas the 


measure 
all other 
suCcCeEss1O 


mind or sensorium, for a very short space after the 


object which excited it is taken away: whence it 
follows, that a body communicating to the organs of 
sense a series of similar impressions succeeding each 
other with remarkable rapidity, cannot excite a train 
of similar and distinct sensations ; because the effects 
of the first and second impressions not having vanished 
when those of the third and fourth arrive, the whole 
train of effects must necessarily coalesce into one uni- 
form sensation. ‘Chis reasoning is confirmed by expe- 
rienee. Similar sounds succeeding each other at con- 
siderable intervals, are all distmetly perceived; and if 
the motion be aceelerated gradually, it may be carried 
to a great degree of velocity before the sounds be con- 
founded and coalesce into one. “ Mr Herschel having, 
by means of a clock, produced sounds or checking 
hoises, which succeeded each other with sueh rapidity 
that the intervals between them were, as far as could 
be judged, the smallest possible, found that he could 
evidently distinguish one hundred and sixty of them im 
a second of time ; but beyond that he could by no 
cflort of attention distinguish one sound from another. 
The same philosopher tried another experiment on vi- 
sible sensations. By means of the same handle and 
work of the clock, he caused a wheel in it to ie 
t 
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Jime. till it acquired the velocity of once”in a second. He 
= continued to increase the velocity, and observed it 
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commission, not being seusible, it seems, that any in- Of Time. 
terval of time, except perhaps a very short one, had “—~-—~ 


¢/tson'sdred and twenty sensation 
Ty ise on division could not be seen whilst the wheel moved more 


while revolving at the rate of twenty times round in 
thirteen seconds, and could still distinguish the teeth 
and spaces from each other ; whence it appears (by a 
computation given at length), that he had two hun- 
dred and forty-six distinct visible sensations generated 
by equable motion in a second of time. ‘he teeth 
of the wheel, he owns, were not so far visible as to show 
their shape distinctly, much less could they have been 
counted : but he very plainly distinguished the circum- 
ference to be divided into teeth and spaces; and he 
supposes that the same division might still have been 
seen though the motion had been a little faster, as far 
perhaps as two turns in a second, equal to three hun- 
s*,? The reason that the 


rapidly than twice round in a second of time, was 
doubtless the continuance of that agitation in the brain 
from which each sensation proceeded, urtil a new im- 
pression caused a new agitation which coalesced with 
the former and removed all distinction Hence it is 
plain, that no external succession can be perceived which 
moves with a greater velocity than that of which the 
internal train of sensations and ideas is capable. On 
the other hand, an external succession which moves 
with less rapidity than that to which the internal flow 
of ideas may be reduced, either has not sufficient force 
to generate sensations at all, or the successive impres- 
sions from which the sensations proceed follow one an- 
other at such distances as to permit the natural train of 
ideas to intervene between them, and thus destroy the 
perception of the succession entircly. 

To us, therefore, it seems evident, that the con- 
stant and regular succession of ideas in the mind of a 
waking man, is the measure and standard of all other 
successions ; of which, if any one either exceeds the 
pace of which our ideas are capable, or falls short of 
it, the sense of a constant and continued succession is 
lost, and we perceive it not but with certain intervals 
of rest between. So that it is not motion, but the 
constant train of ideas in our minds, that suggests to us 
our first notion of time 5 of which motion no other- 
wise gives us any conception, than as it causes in our 
minds a constant succession of sensations: and we 
have as clear a notion of time by attending to the 
train of ideas succeeding each other in our minds, as 
by a train of sensations excited by constant and percep- 
tible motion. 

That it is merely by comparing the permanent ex- 
istence of things with the fleeting succession of ideas 
in our own minds that we acquire our notions of 
time, may perhaps be still more evident from the fol- 


ay onlowing narrative quoted by Dr Beattie F, from L’Mis- 


tore del’ Academie Royale des Sciences pour Pannée 1719. 
‘A nobleman of Lausanne, as he was giving orders 
to a servant, suddenly lost his speech and all his senses. 
Different remedies were tried without eflect. At 
last, after some chirurgical operations, at the end of 


‘six months, during all which time he had appeared to 


be in a deep sleep or delirium, his speech and. senses 
were suddenly restored. When he recovered, the ser- 
vant to whom he had been giving orders when he 
was first seized with the distemper, happening to be 
in the room, he asked whether he had executed his 


elapsed during his illness.”? If this story be true, here 
was a man, who, by the train of ideas vanishing at 
once from his mind, lost the perception of what was 
to others six months of time: and had all mankind 
been in his state, the same portion of time would have 
been irrecoverably lost even to the annals of chrono- 
logy. 

We are aware of an objection to any inference 
which may be drawn respecting the present question 
from the case of this nobleman. It may be said that 
he had lost, together with the perception of time, the 
perception of every thing besides; and that, therefore, 
notion may still be the cause from which a waking 
man derives is notions of time. But in reply to this 
objection, we bey leave to ask, Whether if a ball had 
been put in motion on a table, and the nobleman had 
been told, that a body moved with the velocity of that 
ball would have becn carried over so many thousand 
miles of distance during the time that he lay in a state 
of insensibility, he could from such information alone 
have formed any tolerable notion of the length of 
time in which he was insensible? He certainly could 
not, for want of a standard by which to measure the 
rapidity of the motion. He would, indced, have 
known instantly that he had been insensible for a con- 
siderable length of time, because he had the evidence 
of former experience that a body carried by perceptible 
motion over a great cxtent of distance would have 
generated in his mind a vast train of successive scnsa- 
tions ; but till he had attended this ball during part 
of its course, and compared with the permanency of 
other objects the series of sensations which it gene- 
rated in his mind, he would not have been able to 
guess with any thing near to accuracy the length of 
time it would take to pass over a thousand miles,— 
The same insensibility of duration happens to every 
man in sound sleep. From having notions of time, 
such as they are, formed in our minds, we never in- 
deed suppose, however soundly we have slept, that the 
moment at which we awake in the morning is conti- 
guous to that in which we fell asleep at mght. The 
reason is obvious ; every man has been awake whilst 
others were sleeping, and has known by experience, 
that if they had been awake likewise a train of ideas 
would have passed through their minds which must have 
suggested to them the notions of time. Most men, too, 
have been frequently awake whole niglits, and. have 
thus acquired a notion of time as going on incessantly, 
whether perceived by them or not ; and this motion be- 
ing closely associated with our ideas of night and morn- 
ing, we incvitably suppose a portion of time to have 
elapsed betwecn them, though unperceived by us in our 
sleep. But were a manto slecp without dreaming from 
Sunday night till Tuesday morning, and then to awake 
at his usual hour as marked on the clock, there are num- 
berless instances on record to convince us, that he would 
not of himself suppose, nor perhaps be very easily 
persuaded, that more than one night had elapsed be- 
tween his falling asleep and the moment at which he 
awoke. 

It being thus evident, that our notion of time is 
suggested by that comparison which we inevitably 
inake of the existence of things permanent with the 

train 
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train of ideas incessantly passing through our minds ; 


—-y-——~ we may now perhaps be able to answer the question, 


— ig 
Time a 
mere rela- 
' tion of eo- 
existence. 


‘¢ What is time ?”? _It must of necessity be one of three 
things, viz. either the ideal succession itself, a certain 
quality inkerent in all objects ; or merely the peranion 
of coexistence between things that are permanent ant 
the trains of fleeting ideas which succeed each other 
on the theatre of the imagination. It is nat the first 
of these 5 for in every train of thought, the appearance 
of any one idea in the mind occupies no more of the 
extension of time, than a mathematical point occupies 
of the extension of distance. ‘Ten thousand mathe- 
matical points added together would make no part of 
a line; and ten thousand ideas made to coalesce, if 


that were possible, would occupy no part of that mode 


of duration whieh is called tame. A point is the 
boundary of a line, but no part of it: the appearance 
of an idea in the mind is instantancous ; and an instant 
is the boundary, but no part of time. Hence it fol- 
lows, that were every thing instantaneous like ideas in 
a train, there could be no such thing as time, since 
nothing could be said to have im that sense of the 
word any duration. That time is not a quality inhe- 
rent in all objects, is likewise plain ; for we have seen, 
that were zdeas as permanent as objects, the notion 
of time could never have been acquired. Succession, 
though it does not itself constitute time, is essential 
to its existence; and were all motion to cease, and 
the attention of men to be immoveably fixed upon one 
invariable object or cluster of objects, ‘ze would cease 
likewise. It remains, therefore, that time can be 
nothing else than the relation of eoexistence appre- 
hended between things that are permanent and those 
trains of fleeting ideas which incessantly succeed each 


- other on the theatre of the imagination.” Thus whilst 
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a man is steadily looking at one object, which, from 
its being common, does not occupy his whole mind, 
he may be conscious of a thousand ideas starting’ up 
in his imagination, and each in its turn vanishing the 
instant in which it appeared. Every one of these 
ideas had an existence as well as the object at which 
he is looking; but ‘the existence of each of them was 
instantaneous and in suceession, -while the existence of 
the external object is permanent. The object, there- 
fore, as contrasted with a train of ideas, is said to 
endure or to exist in time, whilst each idea is destitute 
of duration, and exists in no time. 

To this theory some objections occur, which it will 
be incumbent upon us to obviate. It may be said, 
that though each idea considered by itself is instan- 
taneous, and occupies no time; yet the whole train 
when taken together, .without being compared with 
any thing external, is perceived to occupy a consider- 
able portion of that mode of duration ; and ‘that, 


‘therefore, time itself must be something more than a 


mere relation between a fleeting succession of ideas 
and objects of. more permanent existenee. But how, 
we beg leave. to ask, is the whole train perceived to 
occupy any portion of time? Is it not by being com- 
pared with our own existence? A man whilst a train 
of ideas is passing through his mind may be suddenly 
deprived of all his external senses, and: then indeed it 
will be impossible for him to eompare the fleeting ex- 
istence of this internal succession with the morc per- 


-AManent existence of external things ; but,. whilst he 
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thinks at all, he must be conscious of his own existence, OfT 
and cannot avoid perceiving, that whilst his ideas pasg 
in constant succession, each,making an instantaneous 
appearance in his mind, he himself remains unchanged, 
Now, what is it that this perception suggests to the 
mind? Evidently nothing more than the relation of 
coexistenee between a fleeting succession and a per- 
manent object ; for were it possible that the man could 
be deprived of memory as well as of lis senses, and 
still have ideas succeeding each other in his mind, he 
would then think all objects equally fieeting ; he would 
indeed be himself a mere suecession of instantaneous 
distinct persons, and could have no notion whatever 
of time. His existenee, though it should seem to 
endure half a century as estimated by others, must 
to himself appear to pass away like a flash of light- 
ning. 

It may be still further objeeted to our theory, that 
time is measured by motion; and that it seems very 
absurd to talk of measuring a relation, especially a 
mere zdeal relation, by a real external thing. In an- 
swer to this objection, which at first sight appears for. 
midable, we beg leave to observe, that all relations are 
equally ideal; and that yet many of them may be said 
to be measured by real external things, with as much 
propriety as time can be said to be measured by mo- 
tion. When a man wishes to ascertain the relation of 
quantity which one body bears. to another, though he 
knows that such.a relation has no other than an ideal 
existence, and cannot be conceived but in eonjunetion 
with the related bodies, he applies to them successively 
some commom standard; and having discovered the 
relation which each bears to that, he compares the 
one relation with the other, and thus aseertains the 
relation sought. Just so it is with respect to motion 
measuring time. ‘That which to each individual con- 
stitutes real time, is the relation, of coexistence be- 
tween the fleeting succession of his own ideas and other 
things of a more permanent nature. But a man has of- 
ten occasion to ascertain the time of things external 
which fall not under the inspeetion of his senses ; and 
in society all men have transactions with one another to 
be performed in some determinate portion of time, 
though there are not, perhaps, two men existing whose 
ordinary trains of thought flow with preciscly the same 
rapidity. To remedy these inconveniences, it was ne- 
cessary to invent.some common standard, by means of 
which men might ascertain the duration of actions per- 
formed at a distanee, and be able to keep appointments 
made. with each other. The only standard proper for these 
purposes is sueh a constant and equable motion as has 
suggested a flux of perceptions common to all men in 
all ages and.eountries ; and hence.the motions of the 
heavenly bodies have been universally made use of for the 
common. regulators of time. These motions, however, 
do not constitute real and natural time, any more than. 
a foot or a. yard applied to two distant bodies constitutes 
the relation of quantity which these bodies bear to each 
other. They are merely stated measures, to be different- 
ly applied aeeording to the-different purposes which we 
have in view. 

' Thus, if a man in Europe wishes to know what 
would to him have been the real and natural time of 
an action performed in the East Indies, he has only 
to be told that it was co-existent, we shall suppores 
wit 


‘Part: 


Time. 


( ap. Vil. 


ME TA? 


with a diurnal revolution of the earth; and by com- 


yor paring this common measure with his usual flow of 


thought, he can form some notion of the extent of that 
train of ideas, which, had he been present, would to 
him have been successively co-cxistent with the action 
in qnestion. But when persons have an appointment to 
keep, this common measure of motion must be difler- 
ently, or rather partially, applied. In such cases, it 
is no part of their intention to compare their own ox- 
istence with that of the wholc train of ideas which 
may pass in the mind of each; for the result of such 
a comparison, which alonc constitutes truc and natu- 
ral time, would not be the same in perhaps any two 
men: but their purposc is, to compare their owa per- 
manent existence only with that train of sensations 
which shall be excited in the mind by the perceptible 
motion of the sun, or any other body fixed upon which 
moves equably; and such a train must consist of an 
equal number of instants in all men. Neither the 
sun, nor the hour hand of a common watch, moves 
with such apparent rapidity as to keep pace with tlic 
internal flow of thought of which the most phlegma- 
tic man is conscious. ‘That these bodies meve at all, 
is known only by their visible change of place during 
the lapse of a considerable portion of real time ; and 
as there is in their course a certain number of places 
distinctly marked, to which alone it is agreed that 
the attention is to be turned, it is impossible that of 
time so computed two men can have different notions. 
Such time, however, is but partial; and the method 
of ascertaining it, when compared with that by which 
we ascertain real time, has a striking resemblance to 
that by which we ascertain th relation of partial 
quantity between two distant bodies. When it as 
our purpose to ascertain the relation of real quantity 
which one body bears to another, we apply the com- 
mon standard to each in every dimension of length, 
breadth, and depth; but when we have no other view 
than to ascertain the relation of length which the onc 
bears to the other, we apply the common standard to 
each in that dimension only. Just so it is with regard 
to real and partial time. When an individual wishes 
ta ascertain what. would to him have been the dura- 
tion of any action which he did not sec performed, 
he applics the common standard to the existence of 
that action, and to the usual flow of his own thoughts: 
but when two men talk of the duration of any ac- 
tion, or agree to mcet on such a day, they compare 
the existence of the action, or the distance interven- 
ing between the present moment aud the day of 
meeting, only with that partial train of sensations 
which by the comman standard is generated in an 
equal number, and in the same order, in the minds 
of both. 

It will be said, that if time be nothing more than a 
merc relation subsisting between trains of ideas or 


- other fleeting objects, and things of a more perma- 


nent existence; and if the universe had a beginning ; 
either time must have had a beginning likewise, or the 
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the argument ; but instead of an objection, we consider 
it as a confirmation of the truth of our theory. The 
Deity, who is immutable, exists not in time, but in 
eternity ; and that these, though from the poverty of 
language they are both called modes of duration, are 
yet very different from each other, we shall endeavour 
to prove in the next chapter. 


Cuap. VII. Of Inriniry and ETERNITY. 


As corporeal substance is certainly not infinite, 
as the present material system has in itself every evi- 
dence of its not being eternal, it may seem strange, 
perhaps, to the reader, that 
and eternity among the adjuncts of body. But m 
modern metaphysics these words are used in a vague 
sense to denote the extent of space and timc; and in 
this chapter it is our intention to do little more than 
ascertain their meaning, and to show, in opposition te 
somc celebrated names, of what subjects they may not 
be predicated. ‘There is a mathematical and a meta- 
physical infinity, which, though ofte: confounded, 
ought to be kept distinct. In mathematics, extension 
is said to be divisible ad zzfinttunt, and nnmber is some- 
times considered as infinite: but in metaphysics these 
modes of expression are extremely improper. A posi- 
tive and metaphysical infinite is that which has no li- 
mits, and to which no addition can be made ; but it 1s 
obvious that there is no number which may not he en- 
larged, nor any positive idea of cxtension which has not 
limits, and which may not be cither increased or dinn- 
nished. ‘The infinity of the mathematician 1s termed 
infinity of power, and that of the metaphysician absolute 
infinity. ‘The first consists in this, that a being, how- 
ever great or small it be supposed, may still be con- 
ceived to possess more greatness or minuteness than we 
can form an idea of, even after the utmost stretch of 
haman thought. ‘Thus when it 1s said, that all exten- 
sion as such js infinitely divisible, it is not meant that 
cvery extcnded substance contains an infinite number 
of real parts: for then the parts of an inch would be 
equal to those of a lcague: but the meaning is, that 
in ideal extension we can never reach the cnd of ideal 
division and subdivision. In like manner, when it 1s 
said that number is infinite, the meaning is not that 
any positive number is without limits, or the possibi- 
lity of increase, but that we mght go on for ever, 
adding unit to unit, without approaching nearer to the 
end of the process. If, therefore, the mathematician 
would speak properly, and without the affectation of 
paradox, he ought to say that all extension as such is 
indefinitely divisible, and that unit might be added to 
unit without end; but these phrases suggest notions 
very different from that of a metaphysical infinite, 
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which is something positive to which nothing can be Shewe anit 


added (B). 

That tlcre is something positively 
very seldom questioned ; but it has been mly ¢ 
puted among metaphysicians what subjects are infinite. 
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Dr Clarke and his adherents have contended that space 
that they are bodies of neees- 
sary existence; that the former unpresses us with the 
idea of its infinity, and that the latter 1s poaitrvery 
eternal. ‘ Time and space (says the doctor *) are 
the size qua non of all other things, and of all other 
ideas. ‘To suppose either of them fimite, is an express 
contradiction in the idea itself. No man does or can 
possibly amagine either of them to be finite ; but oy 
either by zon-attention or by choice he attends perhaps 
to part of his zdea, and forbears attending to the remain- 
der. They who suppose space to be nothing but a 
relation between two bodies are guilty of the absurdity of 
supposing that which is nothing to have real qualities : 
For the space which is between two bodies.is always unal- 
terably just what it was, and has the very same dimen- 
sions, quantity, and figure, whether ¢/ese or any other 
bodies be there or any where else, or not at all. Just as 
time or duration is the same, whether you turn your 
hour-glass or no, or whether the sun moves or stands 
still, or whether there was or was not any sun, or any 
material. world at all. ‘To set downds to spaee is to 
suppose it bounded by something whieh itself takes up 
space, and that is a contradiction ; or else that it 1s 
bounded by nothing, which is another contradiction. 
To suppose space removed, destroyed, or taken away, 
amounts to the absurd supposition of removing a thing 
away from itself; that is, if in your gmagination you 
annihilate the whole of infinite space, the whole of z- 
finite space will still remain ; and if you annihilate any 
part of it, that part will still necessarily remain, as 
appears by the unmoved situation of the rest; and to 
suppose it dzvided or divisible amounts to the same eon- 
tradietion.” 

The absurdity of eonsidering spaee as a real external 
thing has been already evineed in Chap. IV. p. 624. 
where it was shown haw we aequire the notion, and what 
kind of notion it is. Space, as was there observed, may 
be eoneeived either as the mere absenee and possibili- 
ty of body ; or as ideal extension, united to, and in- 
hering in, an ideal substratum. Taken in the former 
sense, it is an objeet of pure intelleet ; in the latter, it 
is. an zdea or form in the imagination. That the ab- 
senee of body or matter is the se qua non of all other 
things, and all other ideas, Dr Clarke was not dis- 
posed to affirm, when he made the divine substance to 
pervade every material atom in the universe: and to 
talk of the absence of body being infinite is a palpable 
contradietion, unless Berkcley’s doctrine be true, that 
the material world has no existenee. To say that the 
possibility of matter is infinite, is to use language which 
has no other meaning than that, however far the mat- 
terial world be on all sides extended, its extension may 
still be eonceived greater and greater ad infinitum. This 
is a position which no philosopher aneient or modern 
has ever denied ; but it is so far from implying that 
we have a positive idea of the infinity of the material 
world, or of any adjunct of the material world, that it 
is absolutely inconsistent with such infinity. Whatever 
18 capable of perpetual inerease- must certainly have 
hmits, and every new addition is the limit of that to 
which the addition was made. 

Taken in the second aceeptation as.an ideal extension 
united with an ideal substratum, space is so far from 
heing infinite. in any sense of the word, that we will 


| Part 1) 
venture to assert no man ever contemplated such a form OF Infn 
in his own imagination, without eoneeiving it to be and Et) 
bounded. Of this, at least we are certain, that when _ nity. [ 
we have attempted to frame a positive idea of pure 
space, it has not been in our power to divest that idea 
of limits. ‘Those who ean frame in their minds rea} 
and positive ideas wholly abstracted from every indi- 
vidual object, may indeed perform in this way many 
feats above our abilities ; but as we possess no such’ 
powers of abstraetion, every thing which we ean eall an 
idea is limited in the same manner that the objeet it- 
self is limited from whieh the idea was derived.—Thus, 
the largest expansion that ever we beheld is the coneave 
hemisphere ; and when we try to form the largest po- 
sitive idea of pure space, all that we can do is to figure to | 
ourselves that eoncave empty of body. We may, in- 
deed, suppose its diameter to be either a million or ten 
thousand millions of miles; and we may go on enlarg- | 
ing it ad tufinitum: but when we return from this pro- 
cess of intellect to the contemplation of the ideal forms 
of the imagination, none of these forms appear to us | 
larger or more extended than the hemisphere, whieh is 
the object of sense, and they all appear to be bounded, | 
and bounded in the very same way. { 
With respect to the eternity of time, we think Dr | 
Clarke equally mistaken as with respeet to the infinity 
of space. Of time, indeed, we cannot, properly speak- 
ing, have any zdea or-mental form. Time, as we have sine oa 
seen, is a mere relation, and is in itself the creature of positive!) 
the mind which has no external zdzatum. It is suggest- infinite} 
ed, however, by the fleeting suecession of our ideas, nd wh 
compared with the more permanent existence of other 
objects : and therefore suceession is essential to it. But 
nothing which has parts, whether coexistent or in 
suceession, ean be positively infinite. For, “in an in- 
finite series of suceessive generations of men, for in- 
stanee, there will be several infinites that are parts of 
one another; and by consequence one greater than an- 
other: whieh (as has been well argued *) is an ex- ‘ 
press contradiction, since the greater must necessarily togin) 
bound the less, and exceed its limits by so mueh as it to the th 
is greater than it; that is, must make it not infinite. of Spa) 
Infinite generations contain an infinitely greater infi- 2% 
nity of particular men. An infinite number of men sng rd 
must have twice as many hands, and ten times as many nity. 
fingers, and so on. Infinite time has an infinity of See als ‘ 
ages ; these a much greater infinity of years, days, Sam “T 
hours, &c. Space likewise (according to Dr Clarke) 5, | 
has three dimensions, all infinite. It must therefore, of King 
contain an infinity of surfaces, an infinitely greater in- Origin 
finity of lines, and a still infinitely greater infinity of 24 
physical points. The case is the same in number it- 
self, which, if we suppose it to contain an absolute in- 
finity of thousands (and we may as well do that as 
imagine it to comprehend an infinity of units), it will 
eontain ten times as many hundreds, fifty times as 
many scores, and soon. ~ All this is only the zndefi- 
mtteness of number, which we in vain attempt to turn 
into a positive infinite with whieh it is totally incom- 
patible. For let us add one to any of these infinite 
serics of generatious, ages, lines, or numbers, which 
we know to be always in our power, and.if it was ab- 
solutely infinite before, here is one more than infinite. 
If it only becomes infinite now, then one finite added 
to another finite makes infinity. If it be no larger af 
tex. 
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ip. VIII. 


ter the addition than it was before, then one part 
added to anather adds nothing; all which are absurdi- 
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in the same manner, league to league, or age to age. Of Infinity - 


finity ° ° nN 
1f he can perform the one operation, he must like- and Fter- 


[oter- 


ty. 


20 
ysual 


sing 


a 


« U 


ties. The same will appear, if we subtract a part from 
this supposed ahsolute infinite, which may be done in 
any of the forementioned subjects, as well as in every 
thing which admits of parts, or may be taken in pieces 
by the mind.” 

To this kind of reasoning Dr Clarke replies as fol- 
lows: ‘* To endeavour to prove that there cannot pos- 


tothe sibly be any such thing as znfinite trme or space, from 


the impossibility of an addition of finite parts ever com- 
posing or exhausting an infinite; or from the imagi- 
nary inequality of the number of years, days, and hours, 
that would be contained in the one; ov of the miles, 
yards, and feet, that would be contained in the other, 
is supposing infinites to be made up of numbers of 
finites ; that is, it is supposing fimite quantities to be 
aliquot ov constituent parts of infinite, whcn indeed they 
are not so, but do all equally, whether great or small, 
whether many or few, bear the very same proportion 
to an infinite, as mathematical points do to a line, or 
lines to a superficies, or as moments do to time, that 
is, none at all. No given number or quantity can be 
any alzquot or constrtuent part of infinite, or be compa- 
red at all with it, or bear any kind of proportion to it, 
or be the foundation of any argument in any question 
concerning it.”’ 

If it be indeed true, and it is that for which we 
contend, that no given number or quantity can be any 
aliquot or constituent part of infinite, or be compa- 
red at all with it ; then it undeniably follows, not that 


miles, yards, and feet, are no constituent parts of spa ¢ ; 


or years, days, and hours constituent parts of time ; 
but that space and time cannot possibly bc positive in- 
finites. This, we say, follows undeniably: for no- 
thing is more evident, than that all quantitics of the 
same kind, from the largest to the least, bear a certain 
proportion to each other; and upon the supposition 
that space is a real extending thing, miles, yards, and 
feet are included in it, and bear to it the relation of 
parts to a whole. The same is true of time, days, 
and hours. ‘I'o affirm (for no proof is offered), that 
all finite quantities, whether great or small, whether 
many or few, do equally bear the very same proportion 
to an infinite, as mathematical points do to a line, or as 
moments do to time, is plainly to beg the question— 
“ that space considcred as a real extended thing is 
infinite ;?’ and to beg it, too, in opposition to the com- 
mon sense and reason of niankind. Mathematical points 
we all know to be nothing real, but merely negations 
of extension ; but supposing space to be something real 
and extended, can any man persuade himself that a mic 
or a million of miles of this space is likewise a mere 
negation of extension ? With him who can bring him- 
self to this persuasion, we pretend not to argue. He is 
possessed of faculties, whether true or false, of which we 
are destitute. 

That finite quantities, whether great or small, do 
all equally bear the same proportion to an 7nfinite in 


- power, is indeed true; but it is no great discovery : for 


such an infinite, as we have seen, is nothing but the 


‘continued possibility of repeating the same mental pro- 


cess of addition or multiplication ; and he who can go 
on for cver adding, in his own imagination, foot to 


toot, or hour to honr, will find it equally easy to add, 


? 


wise have power to perform the other; and he cannot 
but perceive that it is as impossible to come to an end, 
of adding league to league, or age to age, as of add- 
ing foot to foot, or hour to hour; but then he must 
know that these Icagues, feet, ages, and hours, are not 
real external things, but mere ideas and notions in his 
mind. If such powers of ideal multiplication and ad- 
dition be what Dr Clarke means by the ideas of space 
and time, it is indeed a contradiction to suppose either 
of them limited; for that 1s to suppose our powers 
different from what we know them to be by conscious- 
ness and experience. But to confound powers with the 
objects of those powers, is certainly very inaccurate; and 
to suppose, because we can go on for ever adding one 
portion of ideal space or time to another, that therefore 
our ideas of space and time arc in themselves positively 
infinite, is a contradiction: for to an idea positively 
infinite, it is obvious that nothing can be added. E1- 
ther, therefore, space and time do not impress us with 
the idcas of their positive infinity ; or we cannot have 
the power of adding league to league, and age to age, 
without end. 

“ But (says the doctor) to suppose space removed, 
destroyed, or taken wholly away, amounts to the ah- 
surd supposition of removing a thing from itself; that 
is, if in your imagination you remove the whole of space, 
the whole of space will still remain.’? ‘True, cvery 
man has ideas of space treasured up in his imaginatior, 
which the sound of the very word space will at all 
times bring into his immediate view; and wlulst he 
has such ideas, it is impossible that he should not have 
them: which is all the mystery of the matter, and 
amounts to nothing more than that a thing eannot be 
and not be at the same instant. When the doctor 
affirms, that if ‘ you annihilate any part of space, that 
part will necessarily remain, as appears by the unmoved 
situation of the rest,”? we are not certain that we per- 
fectly understand him. A man may surely think of 
a cubical inch without thinking of a foot ‘or a yard ; 
and he may suppose the inch taken away from the foot 
or the yard, and these ideal quantities so mnch Icssen- 
ed by the subtraction, But if the doctor be here 
again confounding the powers of the mind with the 
positive ideas of spacc, the sentence when explamed 
will be seen to contain nothing to his purpose. Every 
man has the power of contemplating in idea milhons 
of miles, and millions of ages, and of adding mile te 
mile, and age to age, without end; and if he try to 
deprive himself of any part of this power, or to fix 
a limit to the mental process of addition, he will find 
that in spite of himself his imagination will ramble be- 
yond the limit assigned, and that he has attempted an 
impossibility. ‘This, however, is so far from being a 
proof that his ideas of space and time are positively in- 
finite, that, as we have already observed, it is a proof 
of the contrary. 


nity. 
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But (says this great man and his followers) “ space Space and 
and time are the szze gua non of all other things and time are 
all other ideas. The supposal of the existence of amy Said to be 
thing whatever includes necessarily a presuppesition of tne sine qua 


the existence of space and time ;’’ and, therefore, if 


mon of all 
other 


there be any thing infinite and eternal, space and time things; but 


must likewisc be so. 
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To every corporeal substance, and every idea of such 
substance, space and time are indeed necessary + for 
every hody has extension and duration 5 and every idea 
of a particular body, bemg nothing but a secondary 
perception in the imagination or memory, must have the 
same relation to imaginary extension, that the object 
fron which it was derived has to extension which 1s real. 
Every idea, too, which remains im the imagination 
whilst a train of other ideas passes successively in view, 
or whilst external things are percerved to change, has 
real time. But will any man say that consc7ausness, our 
notion of power, our acts of weling, or even tastes, 
sounds, and smells, are extended, or that the supposal of 


whatever to’ ‘ 


space, of 


224: 
to time. 


their existence necessarily implies a presupposition of 
the existence of space? We acquire our ideas of ex- 
tension and space by means of our senses of touch and 
sight ; and we learn from experience, that things ex- 
ternal and extended are the causes of our sensations of 
taste, sound, and smell. ‘The effects are in our minds 
closcly associated with the ideas of their causes 5 and 
it is not perhaps easy to think of a particular sound, 
taste, or smell, without at the same time thinking of 
the object by which it was first excited in the mind ; 
but had we been originally formed with the powers of 
censciousness, thinking, and willing, and with no other 
senses than those of tasting, smeliing, and hearing, 1t 
is obvious that we never could have had the idea of 
space; and therefore, that idea cannot possibly be ne- 
cessary to the presupposition of every thing else. To 
consciousness, thinking, and willing, space is so far 
from being necessary, that we cannot perceive any the 
most distant relation between them. It is not more 
difficult to conccive a part greater than the whole, than 
it 1s to conceive an ell of consczousness, of thought, or of 
aii ; nor is it in the powcr of any man to make space 
and sweetness coalesce in his mind so as to form of the 
tivo simple ideas one complex conception. ‘The very 
veverse 13 the case with respect to the objects of sight 
and toueh. The idea of every thing which we see and 
handle necessarily coalesces in the mind with the idea 
or spacc, nor can we possibly separate the one from the 
other; but the things which we sec and handle are nei- 
ther inhnite nor capable of infinity. 

With respect to time, the same observations will be 
found to be just as with respect to space. Whatever 
is liable to change, exists in time and caimot be eter- 
mal; but if there be any being immutable, and who 
views at once all things which to us are past, prescnt, 
and to come, the existence of that being is not com- 
mensurable with time. That such a being is possible 
no man can doubt, who reflects, that if we had onc 
permanent idea invariably in the mind, we should never 
have acquired the notion of succession or of time; and 
that if there were actually no change in nature there 
could not posetbly in nature be any such thzng as time. 
Every man, therefore, who can conceive existence 
without change, must be convinced, that “ the supposal 
of the existence of any thing whatever does ‘ot neces- 
sarily include the presupposition of the existence of 
time; and that there may be an eternity distinct from 
tame, as well as an infinity distinct from space ; nay, 
that nothing which is properly infinite and cternal can 
possably occupy cither space or time. 


Tf it be asked, What kind of infinity and eternity 
they are which have no relation to space and time? 
Cudworth, treading in the footsteps of the ancients, has 
long ago answered, That they are “ absolute perfection, 
and necessary existence. 


rance, but knows whatsocveris knowable. In like man- 
ner, 7fintte power is nothing else but perfect power, 
which hath in it no defect or mixture of impotency— 
a power which can do every thing which is possible or 
conceivable. Lastly, Jnfinzty of duration, or eternity, is 
really nothing else but perfection, as including in it me- 
cessary extster.ce and mmmutabrlity ; so that it is a contra- 
diction to suppose such a being to have hada beginning, 
to cease to be, or to suffer or be affected by any change 
whatever. And because infinity is perfection, theretore 
nothing which includes in its idea or essence any thing 
of zmperfection, as every positive idea of number, cor- 
porcal magnitude, and suceessive duration, cvidently 
docs, can be truly: and properly infinite *.” 

It must indccd be confessed, that the idea of succes- 
sion so insinuates itself into our usual ideas of existence, 
and is so closcly eonnected with the existence of all finite 
beings, that we find it extremely difficult to ima- 
gine the eternal existence of God, any othcrwisc than 
as an cternally eontinucd series or succession. Our 
constant eonversation with matcrial objects, and the 
associations thence arising, make it almost impossible 
for us to consider things abstracted from time and 
space ; yet we have the evidence of cxperience and 
consciousness, that an idea may be conceived without 
relation to space and time, and that space and time 
cannot be made to eoalesce with some of our notions. 
The same must be true with respect to infinity and 
eternity; for we have scen that neither spacc, time, 
nor any thine else which consists of parts, whether 
continuous cr successive, can be supposed to be posi- 
tively infinite, as the supposition implies the most pal- 
pable contradiction. But that there may be perfect 
power, perfect knowledge, and permanent invariable 
existenee, is so far from implying any contradiction, 
that even we, whose faculties are so very narrow, can 
yet make some advances towards the eonception of 
such perfections. Thus, every man of common un- 


derstanding knows that some things are in themselves. 


possible, and others impossible, to be performed by 
any power. Of these possibilities and impossibilities 
a philosopher knows more than an illiterate man; and 
onc plulosopher knows more than another. 


and that intellect which knows them all must be abso- 


lutely perfect, and incapable of improvement, because. 


The 


it knows cvery thing which is to be known. 


same is truc of perfect power :—but we shall treat of: 


real infinity aud eternity more at large when we come. 
to demonstrate the being and attributes of God. 
present it is sufficient to have shown that nothing can 
be positively infinite but a being absolutely perfect ; 
which never was not, which can produec all things 


possible and conceivable, and upon which all cther- 


things must depend, 
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For (says he), znfinzte under- tne 
standing and knowledge is nothing else but perfect know- eternity, 


ledge, which hath in it no defect or mixture of igno-What the 
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stem, 


Aun intel-. 
lect more perfect knows more of them than any man 3. 
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PART II OF MINDS AND THEIR POWERS. 


Cuar. I. Of Minn in GENERAL. 


THE science of metaphysics comprehends every 
thing, into the existence, nature, or causes of whieh any 
inquiry may be made. But all things of whieh we have 
any notion or idea may be divided into mind and body, 
with their various powers, qualities, and adjuncts. By 
body is meant that whieh is solid, extended, mert, and 
divisible ; and its several adjunets are space, motion, 
number, and time. ‘The only mind with whieh we are 
intimately acquainted is our own; and we know that it 
is possessed of the powers of sensation, perecption, re- 
tention, consciousness, reflection, reason, and will. 
These are totally different from extension, solidity, di- 
visibility, and motion; and therefore it 1s proper to di- 
stinguish the being of which they are powers by another 
name than that of body. 

Of bodies there are various kinds possessing various 
sensible qualitics ; and from analogy it is reasonable to 
conelude, that there may be various classes of minds 
endowed with different kinds or degrees of power. 
For this indeed we have stronger evidence than that of 
analogy. Brute animals evidently possess the powers 
of perception and spontaneity with some degree of 
consciousness 3 but as they appear not to reflect upon 
their own conduct, or to have their actions influenced 
by motives, their minds are inferior to ours, though 
still perfectly distinct from mere extended, inert, and 
divisible substances. Mind, therefore, considered with 
respect te its powers, is evidently different from body 
considered with respect to its qualities. Tis is indeed 
2 truth whieh has seldom if ever been controverted ; 
but it has been long and warmly disputed, Whether 
nind and body be'not both composed of the same first 
matter ? 

[Lobbes supposed that every material atom is en- 
dowed with the faeulty of sensation (c); but that for 
want of memory each sensation is momentancous, being 
instantly and wholly effaced as soon as its cause 1s remo- 
ved. Though this hypothesis is too absurd to require 
a formal and laboured confutation, it may not be impro- 
per to observe, that, if it were true, the hairs of a man’s 
head would feel extreme pain when pinched by the hot 
iron of the hair-dresser ; and that the nails of his fingers 
would be severely tortured when under the operation of 
the knife or the rasp. 

Others have supposed that each atom of matter has 


- 4 tendency towards sensation and perception ; and that 


when a sufficient number of these atoms are brought 
together in a certain order, the wnited tendencies pro- 


duce the actual powers which distinguish mind from 
gross body. ‘This supposition is if possible more ab- 
surd than that of Hobbes. Sensation and perception 
are of such a nature, that a mere teadency towards them 
is ineoneeivable. A thing must either be sensible and 
percipient, or insensible and inert: there is evidently 
no medium. 
atom to have a tendency towards sensation, it would by 
no means follow that a number of such atoms brought 
together in any possible order would become one sen- 
tient, thinking, and aetive being. A number of bodies 
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ene amenncend 


Or if we could suppose eaeh individual! - 


laid upon an inelined plane have each a tendency to roll. 


downwards; but if the declivity of the plane be not 
such as that their separate tendencies may overcome 
the resistance opposed to each individual body by fric- 


tion, the wztted tendencies of all the bodies when brouglit. 
together will not be able to overpower the resistance of © 


their united frictions. Just so is it with respeet to sen- 
sation and perception: If the tendeney of one atom can- 
not overeome one degree of inertness, the tendeney of a 
thousand atoms will not overcome a thousand degrees of 
the same inertness. 

We have just mentioned these absurd suppesitions 
that our article might be complete: but it is proper 
to inform the reader, that, so far as we know, neither 


of them has for these many years becn maintained by. 


any philosopher of eminence either at home or abroad. 
The opinions on this subject, which at present divide 
the republic of letters, are two; and these alone are 
worthy of examination. One party maintains, That 


perception, memory, reason, and will, &c. are the. 


powers of a being which must be immaterial and indi- 
visible: The other alleges, That as we know nothing 
of these powers but from our own consciousness, and 
as we can trace them in ourselves to the brain and no 
farther, we have no reason to suppose that they are 
the powers of any substance distinet from matter. Both 
parties, however, distinguish that which im man is the 
subject of thought from his external organs of sense, 
and agree to call it by the name of mznd; though the 
one considers it as composed of the same first matter 
with the dust of the ground; whilst the other believes 
it to have no property whatever m. connnon with that 
matter. 


230 
Only two 


opinions at 
present on 


the subject... 


Were we to adopt some of the ancient metlids of - 


philosophizing, this important question might be soon 
decided. A most respectable writer, who has labour- 
ed to restore the metaphysics of Plato and Aristotle, 
hopes to confute the materialists, by laying down what 
they must think arbitrary definitions of mind and mat- 
ter, and then showing that the one is not the other. 


73 In. 


~ (c) Scio fuisse philosophos quosdam, eosdemque viros doctos, qui corpora omnia sensu preedita esse sustinuerunt : 
Nec video, sinatura sensionis in reacticne sola collocaretur QuOMODO refutart possint. Sed etsi ex reactione etiam 
corporum aliorum, phantasma aliquod nasceretur; illud tamen, remoto objecto, statim cessaret. Nam nisi ad re-. 
tinendum motum impressum, etiam remoto objecto, apta habeant organa, ut habent animalia ; ita tantnm sentient, 


“yt nunqnam sensisse se recordentur. 


Sensioni ergo, quce vulgo ita appellatur, necessario adharet memoria aliqua. 


Hobbes’s Physic, cap. xxv. sect. ¢- 
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s:., ‘In all the parts of the material world (says he) there 

Bi ic a perpetual szot7on: Yor the celestial bodies sly 
y=! constantly in one respect or another; and all here be- 
low is in a continual vieissitude of generation and cor- 

ruption, which cannot be without motron. Now, where 

there is 2zotton, there must be something that moves: 

What is moved I call body: what moves I eall 22nd.” 

From this definition he undertakes to prove, that mind 

must be immaterial. ‘‘ That there is a relation be- 

tween moving and being moved (says he) nobody ean 

deny ; and the relation is no other than that of aetion 

and passzov. But the nature of relation is sueh, that 

it must necessarily be between two things at least; and 

it is further neeessary, that the two things related 

should exist together. Hence, if there be that whieh 

moves, there must be a different thing that 2s moved 3 

and wherever the one is, the other must necessarily be 5 

so that nothing ean move itself. This being establish- 

ed, I say that what szoves must be either matertal or 
immaterial: for the one of these being the negation 

of the other, there can be no middle betwixt them ; 

beeause a thing must necessarily de, or not be. If then 

it be immaterial, there is an end of the question: but 

if it be said to he material, then I say that it must be 

moved itself before it ean move any thing else ; for it 

is only in that way that body ean move body. If 

then it mnst be first moved itself, but eannot itself 

> move itself, what is it that moves itself? If it be an- 
swered, That it is another material mover, then I re- 

peat the same question, to whieh the same answer must 

be given: and so we have an infinite series of szaterial 

movers, without any beginning or principle of motzou. 

Now this is absurd, and eontradietory to this first prin- 

ciple of natural philosephy, admitted by all philoso- 

phers ancient and modern, That nothing can be produced 


* Ancient without a cause *, | 
Metaphy-- For the immateriality of the human mind, and of 
$1CS. 


every being endowed with the powers of perception 
and thought, the learned writer has better arguments ; 
but it 1s upon this ehiefly that he rests his persuasion, 
that mind is the only mover in the universe. It is 
needless to observe, that in the very definitions and 
axioms upon whieh this reasoning is built, the thing to 
be proved is taken for granted: for if it be self-evi- 
dent, that what moves is, in the author’s sense of the 
word, md, that what is moved is body, and that 20- 
thing can move itself, all reasoning on the subject is su- 
perfluous. This, however, is so far from being self- 
evident, that a materialist may reply, ‘ every animal 
moves itself, and yet every animal is nothing more 
than a system of matter.” This position, whether 
true or false, ean neither be proved nor confuted by 
arguments @ prior? founded on general definitions. 
That animals move themselves, and that to the senses 
‘they appear to be nothing else than systems of matter, 
are faets whieh cannot be controverted. If we would 
know whether they have in them a prineiple of motion 
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Priestley mentions the extension of corporeal substance, it must be remembered that le does not 


on of any real thing possessed of an independent existence. The extension belongs wholly to the 
nation of spheres of attraction and repulsion. 


ms not to have the dimensions even of a physical 
it be any thing more than a mere relative notion. 


Part II 


whieh is not material, we must submit to the laws of Of the Sy 
induetion (see Locic); and by investigating the es- stance o 
sential qualities of matter, endeavour to ascertain whe- the Hum 
ther a material system can be rendered active. ‘That Mind, 
we ourselves have active powers, we know by the most 231 
complete of all evidence, viz. consciousness of their The prope 
energies ;' and it has been already shown, that sueh method of 
powers as we experience in ourselves eannot exist but ee | 
in a subject possessed of will and understanding. The patire of 
question therefore to be first deeided between the ma-mind. 
terialists and immatertalists is, Whether the powers of 
eonsciousness, understanding, and will, ean result from 

the particular organization of a system of matter? If 
they ean, we have no reason to attribute them im man 

to any other sonree: If these powers appear necessa- 
rily to require an immaterial principle for their sup- 
port, it will probably be granted, that an immaterial 
prineiple is the souree of every power and every mo- 
tion in the universe 3 and the doetrine of 22d, in the 
strietest sense of the word, will be sufficiently esta- 


blished. 


Cuap. JI. Of the SusstTance of the Human 
MInp. 


THE most eelebrated materialist of this or perhaps Ve a | 
of any other age is Dr Priestley ; who having in his for the in} 
own imagination divested matter of solidity, and re-materiali 
duced it to mere eentres of attraction and repulsion, % the he: 
observes, that “if one kznd of substance be capable c= 
supporting all the known properties of man; that is, if 
those propertics have nothing in them that is absolute- 
ly incompatible with one another; we shall be obliged 
to conclude (unless we openly violate the rules of pli- 
losophizing, which will not authorize us to amzultiply 
causes or kinds of substance wrthout necessity ), that no 
other kind of substance enters into his composition ; 
the supposition being manifestly zzecessary, in order to 
aceount for any appearance whatever.—All the pro- 
perties that have hitherto been attributed to matter, 
inay be comprised under those of attraction and repul- 
sion. Besides these, man is possessed of the powers of 
sensation or perception, and thought. But it, without 
giving the reins to our imaginations, we suffer ourselves 
to be guided in our inquiries by the simple rules of 
philosophizing above mentioned, we must necessarily 
eonclude, that these powers also may belong to the 
same substance that has also the properties of attrac- 
tion, repulsion, and eatenston (D), whieh I as well as 
others eall by the name of matter. The reason of the 
eonelusion is simply this, that the powers of sensation 
or pereeption and thought, as belonging to man, have 
never been found but in conjunction with a certain 
organized system of matter; and therefore that those 
powers neeessarily exist in and depend upon such a 
system. ‘This at least must be our eonclusion, till it 
can be shown that these powers are ineompatible with 

the 


The centre itself, which attracts and repels, he 
point ; and he sometimes seems to entertain @ 
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+. Syp-the other known properties of the same substanee ; and 
Yee of for this I see no sort of pretenee.’’ 
This is what Dr Priestley calls the proper and direct 
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man, without an organized body, is not only destitute of the Sub- 
of all evidenee from aetual appearances, but is direetly stance of 
contrary to them}; and yet these appearances oun ee 
alone to guide the judgment of philosophers. = 


- : 
3 On 


|er andbe any foundation for the established rules of philoso- 
nt. 


gy igi ay — 


in all other eases, we eould not but have eoncluded 
that in man it is a property of the zervous system, or 
rather of the brain; because, as far as we can judge, 
the faeulty of thinking, and a eertain state of the brain, 
always aeeompany and correspond to one another ; 
whieh is the very reason why we believe that any pro- 
perty is inherent in any substanee whatever. There 
is no instanee of any man retaining the faeulty of 
thinking when his brain was destroyed; and whenever 
that faeulty is impeded or injured, there is sufheient 
reason to believe that the brain is disordered in pro- 
portion: and therefore we are necessarily led to eon- 
sider the latter as the seat of the former. Moreover, 
as the faeulty of thinking in general ripens and eomes 
to maturity with the body, it is also observed to deeay 
with it; and if, in some cases, the mental faeulties 
eontinue vigorous when the body in general is en- 
feebled, it is evidently beeause in those particular eases 
the drain is not mueh affeeted by the general eause of 
weakness. But, on the other hand, if the brain alone 
be affected, as by a blow on the head, by actual pres- 
sure within the skull, by sleep, or by inflammation, 
the mental faeulties are universally afleeted in propor- 
tion. Likewise, As the mind is afleeted in consequence 
of the affeetions of the body and brain, s0 the body 1s 
hable to be reeiprocally affeeted by the affections of 
the mind, as is evident in the visible effeets of all strong 
passions, hope or fear, love or anger, Joy or sorrow, 
exultation or despair. These are eertainly irrefragable 
arguments, that it is properly no other than one and 
the same thing that is subjeet to these afleetions, and 
that they are necessarily dependent upon one another. 
In faet, there is just the same reason to eonelude, that 
the powers of sensation and thought are the neeessary 
result of a particular organization, as that sound is 
the necessary result of a partieular coneussion of the 
air. Jor in both cases equally the one constantly ac- 
companies the other; and there is not in nature a 
stronger argument for a neeessary eonnexion of any 
eause and any effeet. To adopt an opinion different 
from this, is to form an hypothesis without a single 


_; faet to support it*.” 


Though the ingenious author thinks, that if there 


phizing, this reasoning ought to be eonclusive, he yet 
subjoins, for the greater satisfaetion of his readers, 
some additional arguments, or rather, as he says, di- 
stinet illustrations of the great argument. ‘They are 
as follow : 

1. “ That tlie faculty of thinking neeessarily de- 
pends, for its exercise at least, upon a stock of ideas, 
about which it is always eonversant, will hardly be 
questioned hy any person: But there is not a single 
idea of whieh the mind is possessed but what may be 
proved to have come to it from the bodily senses, or to 
have heen consequent upon the pereeptions of sense. 
The notion, therefore, of the possibility of thinking in. 

3 


2. ‘*'The only reason why it has been so earnestly 
contended for, that there is some principle in man 
that is not material, is, that it might subsist, and be 
eapable of sensation and aetion, when the body is dead. 
But if the mind was naturally so independent of the 
body, as to be eapable of subsisting by itself, and even 
of appearing to more advantage, alter the death of 
the body; it might be expeeted to discover some 
signs of its independenee before death, and especially 
when the organs of the body were obstrueted, so as 
to leave the soul more at liberty to exert itself; as in 
a state of sleep or swooning, which must resemble the 
state of death; in which it 1s pretended that the soul 
is most of all alive, most active, and vigorous. But 
judging by appearances, the reverse of all this is the 
ease. 

3. “ If the mental principle was, in its own nature, 
immaterial and immortal, all its partieular faculties 
would be so too; whereas we see that every faculty 
of the mind without exception is hable to be impair- 
ed, and even to become wholly extinet, before death. 
Since, therefore, all the faeulties of the mind, sepa- 
rately taken, appear to be mortal, the substanee or 
prineiple in whieh they exist must be pronouneed to be 
mortal too. 

4. “ If the sentient prineiple in man be immaterial, 
it can have no ertension ; it ean neither have length, 
breadth, nor thickness ; snd eonsequently every thing 
within it, or properly belonging to it, must be szmple 
and aadrvrsible, Let us now consider how this notion 
agrees with the phenomena of sensation and ideas. It 
will not be demied, but that sensations or ideas pro- 
perly exist 72 the soul, because it eould not otherwise 
retam them, so as to continue to perceive and think 
after its separation from the body. Now, whatever 
ideas are in themselves, they are evidently produeed 
by external objects, and must therefore eorrespond to 
them; and sinee many of the objects or arehetypes 
of ideas are divisible, it neeessarily follows, that the 
ideas themselves are divisible also. But, how is it pos- 
sible that a thing (be the nature of it what it may) 
that is drvistble, should be eontained in a substanee, be 
the nature of z¢ likewise what it may, that 1s zvd?vistble 2 
If the arehetypes of ideas have extension, the ideas 
which are expressive of them, and are actually produ- 
ced by them aceording to eertain mechanical laws, 
must have extension likewise: and therefore the mind 
in which they exist, whether it be material or imma- 
terial, must have extension also. But how any thing 


ean have extension and yet be immaterial, without: 


coineiding with our idea of mere empty space, I know 
not.”” 

To the argument, which is here eliefly insisted on 
as being agreeable to the established rules of philoso- 
phizing, a very able reply has been made, whieh we 
shall give in the words of its elegant and spirited au- 
thor. But before we attempt to dig up the founda- 
tion of the doetor’s system, it may not be improper 
to demolish, if possible, the additional buttresses by 
whieh it is strengthened. An experienced general, 
before he storm a citadel which he knows to be strong- 
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raze every less important redoubt from which the ene- 
my might annoy him in his rear. 

Because the faculty of thinking in general ripens, 
comes to maturity, and decays with the body, and 
the body on the other hand 1s affected by the aflec- 
tions of the mind, the doctor affirms that we have 
the same reason to conclude, that the powers of sen- 
sation and thought are the necessary result of a parts- 
cular organization, as that sound is the necessary re- 
sult of a particular concussion of the air, ‘This argu- 
ment is conclusive only upon the supposition that there 
is no positive evidence whatever of the immateriality 
of the being which is the subject of thought. If the 
other reasonings for the materiality or immateriality 
of the mind be of equal weight, this argument ought 
doubtless to tura the balanee ; but if there be the 
smallest preponderancy in behalf of the immateriahists, 
it is a mere begging of the question to attempt to 
counteract it by any inference which can be drawn 
from the mutual affections of the body and mind. If 
two such heterogeneous beings as an immaterial mind 
and an organized body ean be supposed united m one 
person, they must necessarily affect each other; and 
to affirm on account of this reciprocal affcetion, that 
they are one and the same, is equally absurd as to say 
that an electrician and his apparatus are one and the 
same. Dr Pricstley himself did not at first perform 
his eleetrieal experiments with so much ease as after 
he had aequired facility by long practiec, nor could 
he even yet perform them so neatly with a bad as with 
a good apparatus. — 

That which the doctor calls the first illustration 
of his argument might be admitted, and the force of 
the argument itself be consistently denied. Some kind 
of organized body may be necessary to the mind as an 
instrument without whieh it could not exert its fa- 
culties ; but it would certainly be rash to infer that 
the mind must therefore be a system of matter. An 
anvil and a hammer are necessarv to the exercise of 
the blacksmith’s art; but what would be thought of 
him who should from this faet conelude, that the 
blacksmith himself must be a system of iron! This, 
therefore, instead of illustrating the great argument, 
seems to be wholly foreign from the question in de- 
bate; and it has in fact been admitted by Dr Price *, 
and thousands of others who reject the doctrine of ma- 
terialism, as an impious absurdity. ‘The second illustra- 
tion, however, 1s more to the purpose ; and as it is not 
new, we shall give it an old answer. 

Why do not we perceive external objects in our 
sleep or in a swoon ? “ Beeause (says Mr Wollaston+), 
the passages are become impraeticable, the windows 
shut, and the zerves being obstructed, or somehow ren- 


tion to it. 


by which things are remembered, being for the pre- 
sent choked up or disordered, the remembrance of 
those objects about whieh it 1s wont to employ itself, 
and even of the words (or other signs) in which it uses 
to reason, and to preserve the deduetions and eoaclu- 
sions it makes, is all suspended at least for the time: 
and so its tables being covered, its books closed, and 
its tools locked up, the requisites for reasoning are 
wanting, aud no subject offers itself to exercise its 
thoughts, it having yet had little or no opportunity 
to take in /ugher objects and more refined matter for 
contemplation. And, to conelude, if it be demand- 
ed, Why any one should imagine that the sow/ may 
think, perceive, aet, after death, whien it doth not de 
this in slecp, &c. ? the answer is, Because those enclo- 
sures and zmpedznents whieh oecasioned the foremien- 
tioned intermissions, and those great limitations under 
which it labours at all times, will be removed with its 
enlargement out of the body. When it shall in its pro- 
per vehicle be let go, and take its flight into the open 
fields of heaven, it will then be bare to the immediate 
impressions of objects: And why should not those im- 
pressions which affected the serves, that moved and 
affected the vehiele and soul in it, affect the vehicle im- 
mediately when they are immediately made upon it, 
without the interposition of the nerves? The hand 
which feels an object at the end of a staff; may cer- 
tainly be allowed to feel the same much better by 2m- 
mediate contact without the staff.” 

The opinion, that the soul is united to some fine ve- 
hicle, which dwells with it in the brain, aud goes off 
with it at death, was not peeuliar to Mr Wollaston. 
It was thought extremely probable by Dr Hartley, 
and shall be shown afterwards to have been a very an- 
cient opinion; but we do not quote it at present as 
either well or il] founded, but only as sufficient, in 
eonjnnction with the reasoning of its author, to ob- 
viate the force of Dr Priestley’s seeond illustration of 
his argument for the materiality of mind, provided the 
argument itself be not more powerful than any which 
the immatcrialists cau bring against it. 

The doetor’s third illustration we have already ob- 
viated, when we accounted for the mind and the body 
mutually affecting each other ; and we might refer to 
Dr Priec’s answer (£) to the fourth, as being, in our 
opinion, a full confutation of it. But as that author’s 
notions of sz2d and zdeas difler in some respects from 
our own, we shal] examine this objection to the doctrine 
of the immaterialists upon principles which we believe 
Dr Priestley more inclined to admit. 

That the sentient principle in man, if it be imma- 

terial, 
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(£) In Disquisitions, 


p- 37 and 102, it is asserted, that ideas are eertainly divisible. ‘* This seems to me very 


absurd. It wonld be as proper to assert ideas to be hard or round. he idea of an object 1s the apprehension, 


view, or notion of it; and how can this be divisible 
‘ceived may be divisible ; 


2 é sible ? Perception is asingle and indivisible act. The object per- 
but the perception of it by the mind cannot be so, Itis 


said in page gs, that if ideas 


are ut things distinet from the mind, a mind with ideas and a mind without ideas would be the same.—I{ main- 
tain that ideas are not distinet from the mind, but its conceptions ; or not ¢hivgs themselves, but notzons of things. 


How does it follow from hence, 
much more from the coutrary assertion.” 
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that a mind with or without ideas is the same? It would seem that this follows 
Correspondence between Dr Price and Dr Priestley. 
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Why, however, does it not reason and stance 
think about something or other 2? Because, all the marks the Hum 
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heSub-terial, can lave ho cxiension, is a trnth which we 


lind. 


nee of think caunot be controverted; and if so, every thing 
Human jy that principle must be szmple and indivisible. 


Thus 
far we agree with Dr Priestley; but with respect to 
what follows we differ from him entirely. The agi- 
tation in the brain, which is the immediate eause of 
sensation, must indecd correspond to the impression 
ab extra by which it is produeed, and therefore must 
have the property of extension; but that agitation, 
whatever it be, is not itself sensation, any more than 
a bludgeon is a blow, or a sword is a wound. Dr 
Priestley, indeed, in answer to Dr Price, affirms, that, 
according to Hartley’s theory, ideas are only «7b: a- 
trons in the brains; but whoever shall take the trouble 
to examine that theory himself, will not find that its 
author ever advances such an opinion, or considers 
vibrations as any thing more than the instruments by 
which sensations and ideas arc excited in the sentient 
principle. A real and proper idea, as we have often 
repeated, is nothing clse than a fainter sensation: but 
no sensation, from whatever cause it may proceed, Is it- 
self extended 5 nor could we, without memory, the 
reasoning faculty, and the power of loeal motion, have 
acquired from mere sense any notion of extension at 
all: (see sect. 3. Chap. 1. Part 1.). Sensations and ideas 
are those appearances (af we may so say), which vibra- 
tions or somc other motion in the brain ecxcite.in the 
mind; but a Aa/f appearance is an absurdity. A man 
may view half a tree with his eyes, and he may con- 
template the idea of alfa tree in bis mind ; but he can- 
not have ha/fa view or half an idea of any thing. Sen- 
sations and ideas result from the mutual agency of the 
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brain and senticnt principle upon each other; and if 
the agency of the brain be vibration, more of it ma 

vibrate at one time than at another: but surely the 
mere relation between its agency at any time and the 
agency of the mind, can neither have cxtension nor 
be divisible ; for who ever thought of extending or 
dividing relations? On this snbject it is cxtremely 
difficult to write with pcrspicuity and precision; and 
what we have said inay very possibly be misunderstood. 
Our notion is to ourselves clear and determinate ; but 
language, which was not invented by metaphysicians, 
wants words in which it may be properly expressed. 
Perhaps the reader may understand what we incan, 
when we say that a sensation or an idea is the instanta- 
neous cflect of the mutual agency of the brain and 
sentient principle. Of this we think cvery man, by 
a little attention, may be perfectly convinced, though 
it may be impossible ever to discover the precise na- 
ture of this agency ; and if so, it is plain that sensa- 
tions and ideas cannot be divided, for no instantaneous 
effect of any kind is divisible. A sensation, and of 
course a simple and original idea, neither has extension 
itself, uor suggests the notion of extension ab extra. 
By running the hand or any other member along a so- 
id body, we fecl continued resistance: this fecling, or 
the idea of this fecling, becomes in time so closely asso- 
ciated with all our sensations of touch and sight, that 
the onc cannot be separated from the other ; and these 
associations are what Dr Priestley calls extended ideas. 
Upon the whole then, we think it apparent, that our 
sensations, and the relicks of our sensations, are unex- 
tended and indivisible (E); and ‘that though they sug- 
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(F) We aflirm this only of Azman sensations and ideas, because these arc the only sensations and ideas of 
which we are conscious, and about which we can reason. Other animals are sentient as well as man, and 
appear to have their sensations excited by impressions ab catra; but whether in every species of ani- 
mals a single impression excites but one sensation common to the whole animal, or different sensations 
which are felt cach by a diflercnt faculty or sentient principle, is a question which we are not able to answer. 
We make this remark, because from the phenomena of sensation in the earthworm and other reptiles, some 
philosophers of cminencc having supposed, that in these creatures the sentient faculty belongs to the mate- 
rial system, and is divisible with it; have thence concluded, we think rashly, that all arguments for the 
immateriality of the human mind arc feunded merely on our ignorance. We call this conclusion rash 5 he- 
cause, though we know perfectly what a human sensation is, we have so little knowledge of the naturé of 
sensation in worms, that what may be truc of the onc princzple of sensation may be false of the other. In- 
deed, if we arc to judge from the phcnomena, this is actually the casc. It appears from experiments made 
by Abbe Spallanzani and others, that if a certain number of rings be cut off cither from the anterior or 
postcrior part of a worm, or even from both, the remainder will not only continue to live and be sentient, 
but will also regenerate a new head and a new tail, and become again a complete worm. Nothing like this takes 
place in man or in the higher orders of animals; and therefore, were it certain that the sentient principle in 
the worm is diffuscd through the whole system, and divisible with it, we could not infer that the principle 
of such sensations as we are conscious of, 1s likewise extended and divisible. It is, however, so far from being 
certam that the sentient prineiple is diffused through the whole worm, that nothing neccssarily follows from 
this fact, but that its scat is at some distance from cither extremity. Nay, were it truc, as perhaps it is, 
that a worm may be so divided, as that each of the two sections shall retain life, sensation, and this repro- 
ductive power, we would not therefore be authorized to conclude that the sentient principle is ove coex- 
tended and divisible with the material system. The earthworm, like many other reptiles, being an herma- 
phrodite, which unites in itself both sexcs, may possibly consist of two animated systems; which though unit- 
ed by some bond of connexion, by which sensation is communicated from the onc to the other, are yet in 
themselves perfectly distinct. Should this, upon proper investigation, be found to be the case ; and should it 
hikewisc be found, that when a worm is divided into three or more parts, only one or two of these parts con- 
tinue to live, there would be no room whatever for supposing that even in these ercatures the principle of sen- 
sation is cxtended and divisible. In the mere power of reproducing amputated parts, when that power is 
‘considered by itself, there is nothing more wonderful than in the growing of the nails of our fingers, or the 
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Of the Sub- gest to us the existence of extended things ab extra, 
stance of the senticnt being say be unextended and indivisible. 
the Human JJaying thus examined Dr Priestley’s auxiliary ar- 
lees euments for the materiality of mind, we now proceed 

to consider his main and direct proof. ‘To this, as we 
have observed, so able a reply has been made, that it 
would be injustice to our readers not to lay it before 
them, in the words of its author. “ IT readily ac- 
knowledge (says this spirited essayist *) that the power 
of sensation or perception never having been found but 
in conjunction with a certain organized systcm of matter, 
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or perception ; or in other words, that sensation is aOfthe Sy 

power or property incapable of division. But as the stance of 
power of the entire system 1s clearly nothing more than the Hums 
the sum or aggregate of the powers of all the parts, ity -~m 
necessarily follows, that the primary particles of which 234 
the system is composed must, upon the material hypo- Dircet 
thesis, possess distinct powers of sensation ; and that Prog! that 
these powers combined constitute the indivisible power vinci 
of sensation belonging to the system; or, im otherman canny 
words, that the zrdrvzs¢ble power of sensation is a divi-be asyste 
sible power, nay, an infinitely divisible power, if mat- of matter, 


f 


vical, and 
Literary, 
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ter be, as philosophers in general allow, an infinitely 
divisible substance—-a conclusion obviously and grossly 
ridiculous. We are then compelled to acknowledge, 
that sensation or perception is not the property of a 
material substance 3 1. c. if the common modc of ex- 
pression be retained, it 1s the property of an immaterial 
snbstance ; or, to avoid verbal contention, it is a property 
not resulting from, or necessarily connected with, the 
organical system, but a property wholly foreign, super- 
induced, and adventitious (G). 


we onght, as philosophers, to conclude that this power 
necessarily cxists in, and results from, that organized 
system, unless it can be shown to be incompatible with 
other known properties of the same substance. On the 
other hand, it must be admitted, that constant con- 
junction implies zecessary conncxions only when reasons 
cannot be discovered to prove the conjunction to be ac- 
cidental and arbitrary. In the present instance, it 18 
alleged, that discerptibility is a property of matter ab- 
solutely incompatible with the property of sensation 
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hairs of our heads. The only thing which scems to militate against the simplicity of the principle of sen- 


sation in worms, is the continuance of life, &c. with both parts of a worm when cut into two by a knife or 
pair of scissars; but if a worm be found to have two seats of sensation analogous to the brain m higher ani- 
mals, and if it be likewise found that life continucs only in such sections as retain at least one seat of sensa- 
tion, the sentient principle in the worm may be as simple and indivisible as in any animal whatever. We nei- 
ther wish nor expect nich stress to be laid upon thse hints and conjectures. Should they induce any of our 
physiological readers, who have leisure, and are at the same time skilled in philosophy, properly so called, to 
institute a sct of experiments upon worms and such reptiles, and to trace apparent cflects to their higher 
causes, they might eventually lead to important discoveries. In the mean time, it is sufficient for our purpose 
to observe, that whatever be the sentient principle or prineiples in the earthworm, it is obvious that the whole 
animal cannot in any case be conscious, as man mndoubtedly is, of ove yndividual sensation 3 and that therefore no 
arguments built npon the phenomena accompanying sensation in worms, can be of any importance in the contro- 
versy about the materiality or immateriality of the human mind. 

(G) This argument is not new. It was long ago nrged by Dr Clarke against Mr Dodwell; and some of 
our readers may not be ill pleased to sce it stated by so masterly a reasoner: “ That the soul cannot possibly 
be material, is demonstrable from the single consideration of bare sense or consciousness. For matter being a 
divisible substance, consisting always of separable, nay of actually separate and distinct parts, it is plain that un- 
Jess it were essentially conscious, in which case every particle of matter must consist of innumerable separate 
aud distinct consciousnesses, no system of it, in any possible composition or division, can be an individual con- 
scious being. For supposc three or three hundred particles of matter, at a mile or any given distance onc 
from another, is it possible that all these separate parts should in that state be one individual conscious being? 
Suppose then all these particles brought together into one system, so as to touch one another, will they therc- 
by, or by any motion or composition whatsoever, become one whit less truly distinct beings than they were when 
at the greatest distance? How then can their being disposed in any possible system make them one individual 
conscious being? If you will suppose God by his infinite power superadding conscicusness to the united particles, 
yct still these particles being really and necessarily as distinct beings as ever, cannot be themselves the subject in 
which that individual consciousness inheres 3 but the consciousness can only be superadded by the addition of some- 
thing, which in all the particles must still itself be but onc individual being. ‘The soul, therefore, whose power 
of thinking is undeniably one individual consciousness, cannot possibly be a material substance.” Clarke's Letter 
to Mr Dodwell, 2d edition. 

That the same mode of reasoning was known to the ancients, Cudwortl has shown by numerous quotations ; 
and as an argument certainly loses nothing by antiquity, or by having occurred to thinking men in distant 
ages, we shall lay before our readers two passages from Plotinus, of which the cxtract from Clarke’s letter 
(thongh We are persuaded it was not borrowed by the author) must be considered as little more than a para- 
purastical translation. Ti Toivuy Dycovery, ot THY pony Twio gives rEyorles, a edloy besy weet exeorO” Heeous THs pouns 
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The same argument is elsewhere stated thus : 
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neSub- _‘‘ In opposition to this reasoning, the materialists 
eof affirm, that entire systems may possess, and they think 
Human themselves warranted to pronounce that organized sys- 
Lie tems of matter actually do possess, powers essentially 
—~ different from those which inhere in the several parts. 
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new names. New names, however, do not constitute of the Sub- 
new properties; and though we give to a globe the stance of 
appellation of an entire system, and ascribe to it the the = 
property of sphericity, we know at the same time that — 

it is really nothing more than a collection of thousands 


_— 


Amongst various familiar though striking illustrations 
of this truth, it has been said, that a rose possesses the 
property of sweetness or fragrance, a globe the pro- 
perty of sphericity, a harpsichord the property or 
power of producing harmony, aqua regza the property 
of dissolving gold, &c. though the component parti- 
cles of these different organized systems are themselves 
totally destitute of the powers and properties here enu- 
nerated. 

‘¢ The immaterialists, in reply, assert, that it is not 
only false in fact, but a direct contradiction, and an 
absolute impossibility in the nature of things, that a 
system should possess any property which does not 
inhere in its component parts. ‘To assert that the 
power of the whole is the sum or aggregate of the 
powers of all the parts, is an identical and self-evident 
proposition, the whole and all the parts beimg terms 
precisely synonymous. Whoever, therefore, calls in 
question the truth of this axiom, must maintain that 
the power of the whole is something different from the 
power of all the parts, i. e. that the power of the whole 
is not the power of the whole. 

‘It will be easy to demonstrate the correspondence 
of facts with this plain and simple theory. Lor this 
purpose, it is necessary to observe, that the properties 
of matter, or what are generally denominated such, 
may be divided into real and nominal, which Locke 
and others have called primary and secondary qualiues. 
Figure, magnitude, and motien, are qualities really in- 
herent in matter; but figure, magnitude, and motion, 
eternally varied, can produce only different combina- 
tions of figure, magnitude, and motion. ‘There are 
also powers, or qualities, vulgarly considered as inhe- 
rent propertics of matter organically disposed, which 
are really and truly qualities or affections of the men- 
tal or pereipient principle, and have no existence wheu 
not perecived. ‘hus the sweetness or fragrance of the 
rose, considered as mere sweetness and fragrance, can 
be nothing but an affection of the mind; considered as 
a quality of the rose, they can mean nothing more than 
a certain arrangement, configuration, and motion of 
parts, which in some inexplieable manner produces the 
sensation of sweetness. In this instance, therefore, the 
power of the whole is plainly the aggregate of the 
powers residing in the parts, by the motion and or- 
yanization of which a certain effect is produced upon a 
foreign and percipient substance. 

‘¢ But a globe, we are told, possesses the property of 
sphericity, though not a single particle amongst that in- 
finite number of which the globe is constituted is itself 
of a spherical form. The fallacy of this illustration is, 
however, as easily demonstrable as that of the former. 
The sphericity of a globe is evidently the sum or aggre- 
gate of the curvilincar or convex parts which compose 
its surface ; and the property of the whole is neither 
more nor less than the combined prope:tics of all its 
parts. No one doubts, that by new compositions or 
arrangement of material particles possessing magnitude, 
figure, and motion, an endless diversity of phenomena 
‘may be produced, to which it may be necessary to apply 


of millions of particles, actually separate and distinct, 
arranged in that particular form which we denominate 
spherical. But this can never be regarded as in the 
remotest manner analogous te the ercation of the power 
of perception, in consequence of a eertain organical 
arrangement or disposition of impereipient particles. 
Though sphericity is, indeed, the property of the entire 
sphere, yet every part of the sphere, if divided, possesses 
its share of sphericity. But if the pereipient principle 
be divided, what would beeome of the power of percep- 
tion? A sphere equally divided becomes two hemi- 
spheres ; Does a perception, when divided in like mian- 
ner, become two demi-perceptions ? 

‘The samic rcasonings may easily be transferred, and 
applied to the harpsichord. Can any one be absurd 
enough to affirm that the power of harmony resides in 
the harpsichord, as the power of perception does in the 
mind? After the utmost skill of the artifieer has been 
exerted, we discover nothing more in the harpsichord 
than uew modifications of the old properties of figure, 
magnitude, and motion, by means of which certam 
vibrations are’ communicated to the air, which, convey- 
ed by the medium of the auditory nerves to the scn- 
sorium, produce the sensation of harmonic sounds. 
These new modifications are therefore attended, indecd, 
with new and very wonderful eflects ; but then those 
effects are produced upon, and are themselves modifica- 
tions of, the sentient or pereipient faculty. And though 
it is wholly inecmprehensible to us im what manner 
these effects, that is, these sensations, are produced, 
we well know, and perfectly comprehend, that they arc 
not new powers belonging to any organized system et 
matter; that they have no existence but in a nnud 
pereciving them; and that they are far frem militating 
against that grand and universal axiom, that the power 
of the whole is nothing more than the united powers of 
all the parts. | 

‘‘ As to the last instance adduced, of the power of 
agua regia to dissolve gold, though neither the spirit of 
salt, nor the spirit of nitre of which it is compounded, 
separately possesses that power, it is plain, that from 
the union of these two substanees, certain new modes 
of configuration and motion result ; and the solution 
of gold is the consequence of this new arrangement 
and motion of the parts. But the particles of which 
the menstruum is composed were always possessed of 
the properties of figure and motion; and what is styl- 
ed a new property, is clearly nothing more than a 
new effect of the old properties differently modified. 
In 2 word, the advocates for materialism may safely 
be challenged to produce, in the whole compass of na- 
ture, a case which bears the least analogy to that which 
these instances are most unphilosophically adduced to 
prove and to illustrate. It is an absurdity which tran- 
substantiation itself does not exceed, to maintain that 
a whole is: in reality any thing different from its com- 
ponent parts: and all nature rises up m confutation of 
an assertion so monstrous and extravagant. ‘To aflixm 
that perception can arise from any combination of im- 
percipient particles, is as truly ridiculous, as to affirn 
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peatedly affirmed, and indeed demonstrated, that ofthe g, 
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‘the Sub- that ; ination of the seven primary colours with Lue i, 
ae of amie ane} Temi 7 planct. Itis thought could never be om ——_ aie ee oe c 
the Human | ivalent to-an assertion, that an epic poein might be — of figure, magnitude, ae, ae ee yet of opinion, Mind. 

Mind 1 we | of parallelograms, cones, and triangles. In that God hy lis almighty power might endow come 
Se + a pri aot less rea}, and a little less systems of matter with the faculties of thinking 234 

sili gilli y 1 and willing. It is always with reluctance that we Locke’sg 


: 4 i ¢ thought that 40€ 
obvious, than that ef the blind man who g view ‘gion ‘ +, +- pinion hes 
the idea of a searlet colour resembled the sound of a  controvert the opmions of so great a man; and it is a 


trumpet.”’ : ; 
If matter be taken in the common aceeptation, to 
be a solid, extended, and inert substance, this reasoning 
for the immateriality of the sentient principle im man 
appears to ns to have the force of demonstration, 
which no difficulties or partial objections, arising from 


with some degree of horror that we venture in any 
case to call in question the power of Omnipotence— 
But Omnipotence itself cannot work contradictions ; 
and it appears to us nothing short of a contradiction, 
to suppose the individual power of percepticn inhe- 
ring in a system whieh 1s itsclf extended and made up 


eae eur inability to conceive the band of union between ofa mupaber 68 Soperaite and roe yep ie: 

the mate- two such heterogeneous substances as mind and body, let us suppose such a system to be six feet long, three 

rialists cin ever weaken, and far less overturn. but the mo- fect broad, and two feet deep (and we may as well sup- 

ad dern materialists deny that matter is either solid or pose a system of these dimensions to be percipient, as 

nnert. ‘¢ All those faets (say they) which led philo- one that. is smaller) then it is plain, that every idea 

sophers to suppose that matter is impenetrable to other must be extended, and that part of it must be im one 

matter, later and more accurate observations have place, and part inanother. If so, the idea of a square 

shown to be owing to something else than solidity and inch will be six feet long, three fect broad, and two 

impenetrability, viz. a power of repulsion, which for fect deep; and what is still harder to be digest- 

that reason they would substitute in its place. The ed, the several parts of this idea will be ata great 

property of attraction or repulsion (says Dr Priestley) distanee from each other, without any bond of union 

appears to me not to be properly what is umparted to among them. . The being which apprehends one ex- 

matter, but what really makes it to be what it is; inso- _ tremity of the ided, iS, by the supposition, six feet di- 

inuch, that without it, it would be nothing at all; stant from the being which apprehends the other cx- 

and as other philosophers have said,‘ Take away tremity; and though these two distinet beings belong 

solidity, and matter vanishes,’ so I say, ‘Take away at- to one system, they are not only separable, but actually 

traetion and repulsion, and matter vanishes.” If this separated from cach other as all the particles of matter 

be admitted, the ingenious author hopes that we shall are. What is it then that apprehends as one the 

not consider matter with that contempt and disgust with whole of this extended idca? Part of it may be appre- 

whieh it has generally been treated, there bemg no- ended by one particle of matter, and part of it by ano- 

246 thing in its real nature that ean justify such sentiments ther; and there is nothing which apprehends or call 

tobe ab- respecting it. apprehend, the whole. Perhaps it will be said, the 
surd. We know not why, upon any hypothesis, mat- 


ter should be viewed with contempt and disgust.— 
Whether penetrable or impenetrable, every consistent 
theist considers it as one of the ercatures of God, pcr- 
fectly fitted to answer all the purposes for which it was 
intended : but were it really destitute of solidity, and 
endowed with the powers of attraction and repulsion, 
we should still be obliged to consider it as incapable of 
the powers of sensation and thonght. If we have any 
notion at all of what is meant by centres of attraction 
and repulsion (of which indeed we are far from being 
confident), it appears to us to be intuitively certain, 
that nothing can be the result of any possible combina- 
tion of such centres, but new and more enlarged spheres 
of attraction and repulsion. But surcly consciousness, 
sensation, and will, are as different from attraction and 
repulsion, as a cube is from the sound of a trumpet, or 
as the sensations of a felon in the agonies of death are 
from the attraction of the rope by which he is hanged. 
If this be admitted, and we are persuaded it will he 
den‘ed by no man whose understanding is not clouded 
by an undue attachment to paradoxes, the sentient prin- 
ciple cannot possibly be matter ; for if, when the powers 
of attraction and repulsion are taken away, matter vani- 
shes ; and if consciousness and sensation are not attrac- 
tion and repulsion; it is not more evident. that tliree 
and two arc not nine, than that the substance which at- 
tracts and repels cannot be that which is 
pereipient. 

Locke, who was certainly no materialist, as he re- 


conscious and 


power of apprehension is not divided into parts, but 
is the power of the one system, and therefore appre- 
hends at onee the whole idea. But a power or facul- 
ty cannot he separated from its subject, power which 
inheres in nothing being confessedly impossible; and 
a material system is not one subject in which any indi- 
vidual power or faculty can inhere. There must, 
therefore, be united to the system some one being, 
which is the subject of thought, and which is wnex- 
tended as well as indivisible. This, we say, follows 
undeniably. For, let us suppose, that an extended 
being without separate parts is possible, and that 
such a being is pereipient; it is obvious, that the 
whole of any one of its perceptions could not be in one 
place. Now, though we should grant to Dr Priest- 
ley and other materialists, that every idea of an ex- 
tended suhstance has itself three dimensions, and is in- 
corporated and commensurate with the whole perci- 
pient system; what, upon this supposition, shall we 
think of consciousness and of the perception of truth? 
Is consciousness or truth extended ? If so, one side or 
superficies of consciousness, or of a truth, may be greater 
or less than another, above or below, to the right or 
to the left ; and it will be very proper and philosophi- 
cal to speak of the length, breadth, and depth, of con- 
seiousness or of truth. But surely to talk of the 
place or the extension of these things, ‘is as absnrd 
as to talk of the colour of sound, or the sound oi 
a triangle; and we might as well say, that consci- 
ousness is green or red, as that it is an cll or an inch 

long ; 


e 
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esub-long; and that truth is blue, as that it has three 
ce of dimensions. | 
This reasoning is somewhat differently stated by 
Cudworth ; who observes, that if the soul be an ex- 
Vg tended substance, “ it must of necessity be either a 
ise the physical point (i. e. the least extension possible, if there 
ent be-be any such least extension), or clse it must consist of 
. 4 more such physical points joined together. As for 
tad- the former of these, it is impossible that ome single atom, 


: q 
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this atom of so smad/ dirsensions should actuate the ofthe Sub- 
whole system; and how it should constantly remaim stance of 
the same from infancy to old age, whilst all the other the Human 
parts of the system transpire perpetually, ant are Suce i 
ceeded by new matter (H). 

‘“ But if, according to the second hypothesis, souls 
he extended substances consisting of many points one 
without another, and all concurring in every sensa- 
tion; then must every one of these points perceive 


or smallest point of extension, should be able to perceive 
distinctly all the varzety of things, i. e. take notice of 
all the distinct and different parts of an extended object, 
and have a description or delineation of the whole of 
them upon itself (for that would be to make it the 
least, and not the least, possible extension at the same 
time: Besides, to suppose every soul to be but one 
physical point, or the smallest possible extension, 18 to 
suppose such an essential difference in matter or extcn- 
sion, as that some of the pozzts thereof should be zatw- 
rally devoid of all life, sense, and understanding ; and 
others again, naturally senszteve and rational. And 
even should this absurdity be admitted, it would yet 
be utterly inconceivable how there should be ove, and 
but one, sensitive and rational atom in every man; how 


either a point only of the object, or else the whole. 
Now, if every pont of the evtended soul perceives only 
a potnt of the object, then there is no one thing in us 
that perceives the whole, or that can compare one part 
of the object with another. On the other hand, if 
every point of the extended soul perceive the whole ob- 
ject at once, then would there be zanumerable perecp- 
trons of the same object in every sensation; as many, 
indeed, as there are points in the extended soul.— 
And from both these suppositions it would alike follow, 
that no man is ove stngle perctpient or person, but that 
in every man there are innumerable distmct percaprents 
or persons; a conclusion directly contrary to the infal- 

lible evidence of consciousness (1).”” 
Cogent as these arguments for the immateriality 
of 


a 


(H) Should it be said, that this essential difference between the atoms of matter is not fortuitous ; that some of 
them are created intelligent for the express purpose of animating systems of others which are unintelligent: and 
that these intelligent atoms do not operate upon the systems with which they are united, by the vs enertie, sol- 


dity, or extension, of matter, but by the energies of understanding and will: 


Shonld this (we say) be alleged, 


surely it may be asked, for what purpose they are conceived to have the quality of cxtension ? It is evidently of 
no use; and it has been already shown, and shall be more fully shown afterwards, that by our notions of consci- 
ousness and nnderstanding, we are so far from being led to suppose the subject of these powers extended, that we 


cannot suppose any relation whatever between them and extension. 


But if these intelligent atoms be divested of 


their quality of extension, they will be transformed from matter to mind, and become the very things for the cx- 


istence of which we plead. 


(1) As the materialists endeavour to prejudice the public against the notion of an unextended soul, by re- 


presenting it as a fiction of Des Cartes, altogether unknown to the ancients, 


it may not be improper to give 


our readers an opportunity of judging for themselves how far this representation is just.— Plotinus, reasoning 


about the nature of the soul from its encrgies of sensation, 


expresses himself in these words :—s:rs ptarres 
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“ That which perceives in us, must of necessity be one thing, and by one and the same 
be more things entering through several organs of sense, 
or one various and multiform thing, entering through’ the same 
For 1 
thing that perceivetli all. 
also must of necessity come at last to one indivisible ; 


aichnrewy sAboy THY. 
indivisible perceive all; 
as the many qualities of onc substance, 
organ, as the countenance and picture of a man. 
another thing the eyes 5 but it is one and the sclf-same 
through the eyes, another through the ears, both these 


and that whether they 


¢ < 
av sma ole Elepee Tavlo, pen 65 To cevlo omou THY. 


it is not one thing in us that perceives the nose, and 


And when one thing enters 


otherwise they could not be compared together, nor one of them be affirmed to be differcnt from the other, 


the several ideas of them meeting nowhere in one place. 


»” Pursuing the same argument, and having observed, 


that if what perceiveth in us be extended, then one of these three things must of necessity be aflirmed, that either 
every part of this extended soul perceives a part only of the object, or every part of it the whole object; 
or else, that all comes to some one point, which alone perceives both the several parts of the object and the 
whole: he observes of the first of these suppositions,—peysdés oss rovla, CumpesgsCoilo ev? wale aro wArov gttgos, xas 


pendsve nuwy orov rov ccbilov ablanliv ence’ Wome cy Et cryw wey eAAOD™ TY de wAAovxsrboso : 


‘Ifthe soul be a magni- 


tude, then must it be divided, together with the sensible object, so that one part of the soul must perceive one part 
of the object, and another another ; and nothing in it, the whole sensible; just as I should have the sense of 


one thing, and you of another.” 


Of the second supposition he writes in this manner : 


Gb O€ oTbowy weevlos asebnaélees® 


£ig rete Ousespera bos Tov pcytbous mePunolos amtipovs xcs acdnrees 2209? exccclov osobyloy cumenctlas syiryver bors Exceala orov Tov eeviov 
cemeipous ey To Eyseeovouy]: neewy ercovees > But if every part of the extended soul perceive the whole sensible object, 
since magnitude is infinitely divisible, there mnst be in every man infinite sensations and images of one object.” 


_—And as for the third and last part of this disjunction, 


Plotinas by asserting the infinite divisibility of body, 


1eT!e 


shows that the supposition of any one physical noint is in itself an absurdity. But if it were not, he agrecs with 
PP ; ) g 
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Aristotle 


Of the Sab of the sentient principle appear to be, they 
stance of lately treated with the most sovereign contempt — a 
the Human writer who professes to be a diseiple of Dr Priestley’s, 


have been 


Mind. jut who scems not to have learned the modesty or the 

— % S j “4 | 6, . Tv 
candour of his master. Dr Priestley labours to prove, 
that to account for the phenomena of perception and. 
volition, 8c. it is not necessary to suppose an immaterial 
principle in man. Mr Cooper with greater nee 
aflirms, and undertakes to demonstrate with all t i 

* ; « 2 “se e * = é 

* Tracts parade of mathematical precision *, that such a oom ‘ 
Ethical, 33 impossible. ‘Though the authority of this plulosopher 
Theologi- in such inquiries as depend not immediately upon the 
“ and retort and the furnace, is certainly not great, he yet 

Political, : ‘ ¢ si la 
vol. i. utters his dogmas with sucli con dence, that it may 
not be improper to examine the chicf arguments upon 

239 which they rest. 

Anattempt ‘ Suppose (says he) tlie soul to have no common 
to prove property with matter; then, no thing can act upon 


al i. any other but by means of some common property. 
smmaterial Of this we have not only all the proof that induction 
substance. of known and acknowledged cases can furnish, but 
that additional proof also which arises from the impos- 
sibility of concciving how the opposite proposition can 
be true. Bunt by the supposition, the soul has no 
property in common with matter ; and therefore the 
soul cannot act upon matter. But by the supposition 
of every system of immaterialism (except those of 
Malcbranche, Berkeley, and Leibnitz), it 1s deemed 
an essential property of the soul, that it acts upon the 
body, or upon matter; therefore the soul can and 
cannot act upon matter at the same time, and in the 
same respect. But this is a contradiction in terms ; 
and as two contradictions cannot both be true at the 
same time, the supposition of the existence of an im- 
material soul cannot be true; that is, tlie soul docs not 
exist.” 

This reasoning, the reader will ohserve, is carricd 
on with all the pomp of mode and figure. The pro- 
positions hang upon each other like the several steps 
of an algebraic proccss: but as in such processes one 
error ,unwarily admitted produces a false result, so in 
demonstrative reasouings one unsound argument adimit- 
ted into the premises is necessarily productive of error 
in the conelusion. When the author affirms, * that 
no thing can act upon any other hut by means of sone 
common property,” he affirms without the shadow of 
proof what is certainly not scHi-evident. .He ‘says, in- 
deed, that of this we have all the proof that induc- 
tion of known and acknowledged cases can furnish ; 
but unless consciousness be calculated to deceive us, 
this is unquestionably a mistake. Matter, he repeat- 
edly affirms, has no-other properties than thosc of at- 
traction and repulsion: but a man moves lis arm by 
a mere energy of will; and therefore, according to 
this demonstrator, an cnergy of will must be either 
material attraction or material repulsion. If so, it is 
reasonable to conclude, that when a man draws his 

_ hand towards, lis head, the centre of his brain excrts 
its power of attraction ; and that when he extends his 


240 
shown to 
be tutile. 
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Aristotle in asking wag rw apeiges v0 wegiclov.—thercby plainly indicating, that the senticnt principle is totally se- 
parated from extension, and can neither be considered as extended like a superfcics or solid, nor unextended asa 


~physical point. 
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our ideas of its properties. 


lose all its properties, it hecomes nothing ; that is, it 


arm at full length before him, the same centre exerts OF the Sy 

its power of repulszon. We beg pardon of our readers stan 

for detaining them one moment upon such absurdities as the sit 

these: yet we cannot dismiss the argument without ta- 44 

king the liberty to ask our all-knowing author, How it  “— ' 

comes to pass that the sanic centre sometimes attracts 

and sometimes repels the same substance at the same 

distancc ; nay, that it both attracts and repels substan- 

ces of the same kind, at equal distanccs, and at the 

very same instant of time ? This must be the case, 

when a man puts one hand to his head, and thrusts 

another from him; and therefore, uf these operations 

be the eflect of attraction and repulsion, it must be 

of attraction and repulsion to which induction of knowu 

aud acknowledged cases furnishes nothing similar or 

analogous, i. ec. of such attraction and repulsion as, ac- 

cording to Mr Cooper’s mode of reasoning, does net 

exist. ‘che truth is, that we are not morc certain that 

we ourselves exist, than that an energy of will is nei- 

ther attraction nor repulsion; and therefore, unless 

all matter be cndued with will, it is undeniable, that, 

whatever he the substance of tlic sou!, one thing acts 

upon another by a property not common to them both.. 

In what szanner it thus acts, we pretend not to know: 

but our ignorance of the sazner of any operation is no 

argument against the veality of the operation itself, 

when we have for it the evidence of consciousness and 

daily cxperience ; and whien the author shall have ex- 

plained to gencral satisfaction how material centres at- 

tract and repel cach other at a distance, we shall under- 

take to explain how one thing acts upon another with 

which it has no common properties. a4t 
Suspicious, as it should seem, that this reasoning has 4 second: 

not the complete force of mathematical demonstration, 5, a 

the author supports his opinion by other arguments. jing, 

** Whatever we know (says he), we know by means 

of its properties, nor do we in any case whatever cer- 

tainly know any thing but thesc ; and we infer in all 

cases the existence of any thing which we suppose to 

exist from the existence of its properties. In short, 

our idea of any thing is made up of a combination of 

Gold is heavy, ductile, 

tenacious, opaque, yellow, soluble in agua regia, &c. 

Now, let any one suppose for an instant that gold is 

deprived of all thesc, and becomes ncither heavy, duc- 

tile, tenacious, opaque, ycllow, soluble, &c. what re- 

mains, will it be gold? Certainly not. Ifit have other 

propertics, it is another substance. It it have no pro- 

perties remaining, it is nothing. For nothing is that 

which hath no propertics. Therefore, if any thing 


loses its cxistence. Now, tlic existence of the soul is 
inferred, like, the existence of every thing clse, from its 
supposed propertics, which are the phcnomena of 
thinking, such as perception, recollcetion, judgment, 
and volition. But in all cases of perfect sleep, of the 
operation of a strong narcotic, of apoplexy, of swoon- 
ing, of drowning where the vital powers arc not ex- 
tinguished, of the cflects of a violent blow on the 


back 


gap-hack part of the head, and all other lcipothvmic aflec- 
se of tions, there is neither perception, recollection, judge- 
man ment, nor volition; that is, all the properties of the 
@- soul are gone, are extinguished. Therefore, the soul 
itself loses its existence for the time. If any man shall 

ay, that these properties are only sespended for the 
time, L would desire him to examime what idea he an- 
nexes to this suspension; whether it be not neither 
more nor less than that they are made not to exist for the 
time.. Either no move is meant, or it is contradictory 
to matter of fact; and moreover, if more be meant, it 
may casily be perceived to involve the archetypal exist- 
ence of abstraet ideas, and to contradict the axiom z7- 
possibile est idem esse et non esse.” 

For the benefit of short-sighted inquirers, it 1s to be 
wished that the author had favoured the public with 
this proof which might have been so easily brought ; 
for we can discern no connexion whatever betwecn 
the suspension of the exercise of the powers of the 
mind, and the archetypal existenec of abstract ideas, 
or the absurd proposition that it is posszble for the same 
thing to be and not tobe. We think, however, that we 
understand enough of this reasoning which he has given 
ns to be able to pronounce with some confidence that 
it is nothing to the purpose. For, in the first place, 
We beg leave to observe, that between the properties 
of gold and the powers of thinking, &c. there is no 
similarity ; and that what may be true when aflirmed 
of the one, may be false when affirmed of the other. 
‘The powers of the mind are all more or less aetive 5 
the ennmerated properties of gold are all passive. We 
know by the most complete of all evidence, that the 
exercise of power may be suspended, and the power it- 
self remain unimpaired 5 but to talk of the suspension 
of the energies of what was never energetic, if it be 
not to contradict theaxiom zmposszbile est idem esse et non 
esse, is certainly to employ words which have no mean- 


ing. Yet even this argument from the properties of 
gold might have led the author to suspect that some- 
thing else may be meant by the suspension of the ex- 
ereise of powers, than that those powers are made not to 
exist for the time. Ina room perfectly dark gold is not 
yellow ; hut does it lose any of its essential properties, 
and become a different substance, merely by being car- 
ried from light to darkness? Is a man while in a dark 
room deprived of the faculty of sight, and one of the 
powers of his mind made not to exist for the time? 
The author will not affm that either of these events 
takes place. He will tell us that gold exhibits not its 
yellow appearanec, merely because the proper medium 
of light passes not from it to the eye of the percipi- 
ent, and that it is only for want of the same medium 
that nothing is seen by us in perfect darkness. Here, 
then, by his own confession, is a power of the mind, 
and a property of an external object, both suspended 
in their energies, without being annihilated; and no 
proof has yet been brought that all the powers of the 
mind may not in the same manner be suspended in 
their energies without being made not to exist, As 
light is necessary to vision, but 1s not itself either the 
thing which sees or the thing which is scen5 so may 
the brain be necessary to the phenomena of thinking, 
without being either that which thinks, or thet which 
is thoneht upon : and as actual vision ceases when heht 
is withdrawn, though the eye and the object both con- 
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tinue to exist; so may the cuergy of thinking cease Of the Sub- 
when the brain is rendered unfit for its usual office, stance of 
though the being ‘which thinks, and the power of the Human 
thought, continue to exist, and to exist unimpaired. _, 
That this is actually the case every man must he con- 

vinced who believes that in thinking he exerts the 

same powers to-day that he exerted yesterday 5 and 
therefore our author’s second demonstration of the 
nonexistence of mind is, like his first, founded upon 
assertions which cannot be granted. -_ 

Another of these pretended demonstrations 15 as A fe) _ 
follows: “‘ If the soul exist at all, it must exist seme- tempt of 
where; for it is impossible to frame to one’s self an the same 
idea of any thing existing, which exists nowhere. *!"4 
But if the sonl exist somewhere, by the terms it oc- 
eupies space, and therefore is extended ; but whatever 
has extension, has figure in consequence thereof. The 
soul then, if it exist, hath the propertics of cxtension 
and figure in common with matter. Moreover, by the 
supposition of every immaterial hypothesis (except 
those of Malebranehe, Berkeley, and Leibnitz), it 
acts ‘upon body, i. c. upon matter; that is, it attracts 
and repels, and is attracted and repelled, for there 1s 
no conecivable affection of matter but what is founded 
on its properties of attraction and repulsion; and if 
it be attracted and repelled, its reaction must be at- 
traction and repulsion. ‘The soul then has the pro- 
perties of extension, figure, attraction and repulsion, 
or solidity. But these comprise every property which 
matter, as such, has ever been supposed to possess. 
Therefore the soul is matter, or material. But by 
the supposition it is immaterial; therefore it does not 
exist. For nothing ean cxist whose existence implies: 

a contradiction.” 

Mr Cooper, we see, still proeceds in the direct road ,, a 
of mathematical demonstration ; but in the present in- confute it- 
stance we beg leave to stop him in the very beginning sel. 
of his course, and to ask where the universe exists ? 

When he shall have given such an answer to this ques- 
tion as men of common sense may be able to conipre- 
hend, we may perhaps attempt to tell him where an 
unextended soul exists. If this demonstration be not 
a collection of words without meaning, the existence 
of space as areal thing is taken for granted. Spaec, 
thercfore, has extension, and of course figure; but 
we believe Mr Cooper will find some difficulty in ascer-, 
taining the fignre of infinite space. ‘The mind certainly 
acts upon body. For this we have the evidence of 
consciousness and experience 3 but we have no evidence 
whatever that it mnst therefore attract and repel, and 
be attracted and repelled. It has been already ob- 
served, that the mind, whatever be its substance, acts 
upon the body by energies of will. What these are 
every man knows with the utmost certainty and preei- 
sion ; whilst we may venture to assert, that no man 
knows preciscly what corpuscular attraction and repul- 
sion are, supposing the existence of such powers to be 
possible. When we speak of attraction and repulsion, 
we have some obscure notion of bodies acting npon 
each other at a distance; and this is all that we know 
of the matter. But when we think of an cnergy ef 
the human will, the idea of distance neither enters nor 
can entcr into our notion of such an energy. ‘These 
are facts which we pretend not to prove by a mathe- 
matical or a chemical process. Every man must Le 

convinced. 
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Of the Sub- Convinced of their truth by evidence more complete 
stance of than any proof, viz. immediate consciousness of his 
the Human ow thoughts aud volitions. This bemg the case, we 
— may turn Mr Cooper’s artillery against himself, and 
because mind acts upon body by powers different from 
attraction and repulsion, argue that body neither at- 
tracts nor repels ; and were it true, as it is certainly 
false, that no thing could act upon another but by 

means of some property common to both, we might in- 

fer that every atom of matter is endowed with the 
powers of volition and intelligence, and by consequence 
that every man is not one but ten thonsand conscious 
beings, a conclusion which our philosopher seems not 

24¢  inchnedto.admit. . 

Objections Having finished his demonstrations, the author states 
to the doc- other objections to the doctrine of immaterialism 
tunie a which, as they are not his owa nor new, have greater 
bea weight. “It appears no more than reasonable (says 
answered. he), that if the doctrine of materialism be rejceted as 
inadequate to cxplain the phenomena, these latter should 

at least be explained in some manner or other better 

upon the swbstitwted than the rejected hypothesis 3 so that 

it is reasonable to require of an immaterialist that his 
supposition of a distinct soul should explain the ra- 

tronale of the phenomena of thinking. But, strange 

to say, so far from attempting to explain these phe- 

nomena on the immaterial hypothesis, it is acknow- 

ledged on all hands that even on this hypothesis the 
plenomena are inexplicable.”? Tis objection it would 

certainly be no diffieult task to obviate; but from that 

trouble, small as it is, we arc happily exempted by 

the objector. ‘ I would have it understood (says he), 

that no materialist ever undertook to say ow percep- 

tion results from our organization. What a materi- 
alist undertakes to assert is, that perception, whatercr 

it be, or however it results from, does actually result 

from our organization.” According to Mr Cooper, 

then, the ratzonale of thinking is cqually inexplicable 

by materialists and immaterialists ; and the truth is, 

that we know the rationale of hardly any one operation 
imnature. We see that the stroke of a racket produces 

yaotion in a billiard ball; but how it does so, we be- 

lieve no man can say. Of the fact, however, we are 

eertain; and know that the motion is produced by 

some powcr, about the effects of whieh we can rea- 

son with precision. In like manner we know with the 
utmost certainty, that we ourselves have the powers of 
perception and volition; and that these powers cannot 

be conceived as either an ell or an inch long. How 

they result from the mutual agency of an immaterial 

and material substanec upon each other, we are in- 

deed profoundly ignorant; but that such is the fact, 

and that they are not the result of mere organization, 
we must nécessarily believe, so long as it is true that 
the power of the entire system is nothing more than 

the sum or aggregate of the powers of all its parts. 

he immaterial hypothesis contains in it somethin 
inexplicable by man: The material hypothesis like- 

wise contains, by the confession of its advecates some- 

thing that is equally mexplicable ; and is over and 
above burdened with this contradiction, that the whole 

18 something different from all its parts. It is there- 

fore no “ singular plenomenon in literary listory, 
that one hypothesis should be rejected as inadequate 
<0 account for appearances, and that the hvpothesis 
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substituted should, even by the acknowledgment Of OF the’ Sut 
its abettors, be such as not only not to explain the 
rationale of the appearanees, but from the nature ofthe Huma 
it, to preelude all hopes of such an explanation.” , Mind. 
This is exactly the case with respect to a vacuum in 
astronomy. ‘That hypothesis dees not in the least 
tend to explain the rationale of the motiens of the 
planets ; but yet it must be admitted in preference toa 
plenum, because upon this last hypothesis motion is im- 
possible. 
‘¢ Supposing the existence of the soul, it is an un- Whett 
! er 
fortunate circumstance (says Mr Cooper), that weas many 


cannot properly assert positively any thing of it atthings may 


all”? Were this the case, it would indeed be a very y ae 
unfortunate circumstance ; but can we not assert po- ahem 


sitively as many things of the soul as we can of the the pody, 
body ? Can we not say with as much propriety and : 
certamty, that the soul has the powers of perception 
and volition, &e. as that the body is solid and extend- 
ed, or as that matter has the powers of attraction 
and repulsion? We know perfectly what perception 
and yolition are, though we cannot have zdeas or men- 
tal images of them; and if our author knows what 
attraction and repulsion are, we believe he will not 
pretend to have of them ideas entirely abstracted from 
their objects. ‘ But granting the soul’s existence, it 
may be asked (says he), Of what use is an hypothesis 
of which no more can be asserted than its existence ?” 
We have just observed that much more can be asserted 
of the soul than its existenee, viz. that it is something 
of which perception and will are preperties; and he 
himself asserts nothing of matter but that it is some- 
thing of which attraction and repulsion are proper- 
tics. 

“This soul, of which these gentlemen (the imma- 
teriausts) are conscious, is immaterial essentially. Now 
I deny (says our author), that we can have any iden 
at all of a substance purely immaterial.’”? He else- 
where says, that nothing can exist which is not extend- 
ed, or that extensien is inseparable from our notions 
of existence. Taking the word dea in its proper 
sense, to denote that appearance which external ob- 
jeets make in the imagination, it is certainly true that 
we can have no zdea of an immaterial substance ; but 
neither have we, in that sense, any idea of matter ab- 
stracted from its qualities. Jas Myr Cooper any zdea 
of that which attraets and repels, or of attraction and 
repulsion, abstracted from their objects? Te may per- 
haps, have, though we have not, very adequate ideas of 
bodies acting upon cach other at a distance; but as he 
takes the liberty to substitute assertions for arguments, 
we beg leave in our turn to assert, that those ideas nei- 
ther are, nor can be, more clear and adequate than our 
1iotion of pereeption, consciousness, and will, united in 
one being. ogy | 

‘Phat extension is no otherwise inseparable from cur Extensiot 
notions of existence than by the power of an carly and not insep4) 
perpetual association, is evident from this circumstance, * oe | 
that, had we never possessed the senses of sight and o¢ exist- 
toueh, we never could have aequived any idea at all of ence. 
extension. No man, who has thought on the subject, 
will venture to affirm, that it is absolutely impossible 
for an intelligent being to exist with no other senses 
than those of smell, taste, and hearing. Now it is ob- 
vious that sueli a being must acquire somc notion of ex- 

! istence 
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¢Sub-istence from his own consciousness: but into that notion 
ce of. extension could not possibly enter; for neither sounds, 
[umaul tastes, smells, nor consciousness, are extended ; and it is 
ind- 4 fundamental article of the materialists ereed, that all 
our ideas are relicks of sensation. Since then existence 
may be eoneeived without extension, it may be inferred 
that they are not inseparable from each other ; and since 
eogitation cannot be eonccived with extension, we may 
reasonably conclude, that the being whieh thinks is not 
extended. 

Mr Cooper indeed, with his master, talks of extend- 
ed ideas and extended thoughts: but we must assert, in 
the words of Cudworth, that ‘* we eannot eoneeive a 
thought to be of sueh a certain length, breadth, and 
thickness, measurable by znches, feet, and yards; that we 
vannot conceive the half, or third, or twentieth part of 
a.thought; and that we cannot eonceive every thought 
to be of some determinate /igurc, such as round or angu- 
lar, spherical, cubical, cylindrical, or the like. Where- 
as if extension were inseparable from existenee, thoughts 
must either be mere zoventitics, or extended into length, 
breadth, and thickness ; and consequently all truths in 
us (being nothing but complex thoughts) must be long, 
broad, and thick, and of some determinate figure. ‘The 
same must likewise be affirmed of volitions, appetites, 
and passions, and of all other things belonging to cogi- 
tative beings; such as knowledge and ignorance, wis- 
dom and folly, virtue and viee, &c. that these are ¢1- 
ther all of them absolute zonentitzes, or else extended in- 
to three dimensions, and measurable not only by zzches 
and feet, but also by solid measures, such as pots and 
quarts, But if this be absurd, and if these things belong- 
ing to soul and mind (though doubtless as great realities 
at least as the things which belong to body) be wnev- 
tended, then must the substances of souls or minds be 
themselves unextended, aecording to that of Plotinus, 
yous oy oimecles aD éeuzov, and therefore the human soul 
248 cannot be material.” 

t The Mr Cooper employs many othcr arguments to prove 
an the materiality of the sentient principle in man 3 but 
— the foree of them extends no farther than to make it 
in the highest degree probable, that the mind cannot 
exert its faculties but in union with some organized 
with corporeal system. This is an opinion which we feel 
2cor- not ourselves inclined to econtrovert ; and therefore we 
a s- shall not make any particular remarks upon that part 
on pro. Of our author’s reasonings. That an inimaterial and 
eand indiscerptible being, such as the soul, is not liable to 
be dissolved with the body, is a faet which cannot be 
controverted: for what has no parts ¢an perish only 
by annihilation ; and of annihilation the annals of the 
world afford no instanee. That an immaterial being, 
endowed with the powers of pereeption and volition, 

&e. may be capable of exerting these powers in a state 

of separation from all body, and that at least one im- 

material Being does aetually so exert them, or other 

powers analogous to them, are truths which no man 

whose arrogance does not surpass his judgment will ven- 

ture to deny; but the question at present between the 

- most rigid immaterialists and their opponents, 1s, whe- 

ther there be ground to think that the human soul is 
such a being ? 

Now, when Mr Baxter and his followers confident- 

ly affirm, that human perception must zecessarily subsist 

after the dissolution of the present mortal and perishable 
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system; and that the suul, whes disencumbered Cf OF the Sub- 
all body, will have its facuities greatly enlarged ; they s'ance of 
affirm what to us appears incapable of proof T anaes gain 
a disembodied soul may perecive, and think, aund em ae 
act, and that its powers of intcllection may have a 
wider range than when they were cireumseribed by 2 
corporeal system, which permitted their action upon 
external objeets only through five organs of sense, 1s 
certainly posstble ; and the argument by whieh the ma- 
terialists pretend to prove it zot possible, is one of the 

most contemptible sophisms that ever disgraced the 

page of philosophy. ‘I'o aflirm, that because our in- 
telleetual powers, in their embodied state, seem to de- 

cay with the system to whieh they are united, the 
mind, when set free, must therefore have no such 
powers at all, is equally absurd as to say, that because 
aman shut up in a room which has but one window 

sees objects less and less distinctly as the glass becomes 

more and more dimmed, he must in the open air be 
deprived of the power of vision. But because the hu- 

man soul may, for any thing that we see to the econ- 
trary, subsist, and think, and aet, in a separate state, 

it does not therefore neeessarily follow that it wed? do 

so; and every thing that we know of its nature and 

its energies leads us to think, that without some kind 

of body by which to aet as by an instrument, all its 
powers would eontinue dormant. ‘There is not the sha- 

dow of a reasen to suppose that it existed and was eon- 
scious in a prior state ; and as its memory at present, 
unquestionably depends upon the state of the brain, 

there is all the evidenee of which the case will admit, 

that if it should subsist in a future state divested of all 

body, though it might be endowed with new and en- 
larged powers of perception, it could have no recollec- 

toon of what it did and suffered in tAzs world, and there- 

fore would not be a fit objeet citber of reward or of 
punishment. This eonsideration has eompelled many 
thinking men, both Pagans and Christians, to suppose 

that at death the soul earrics with it a fine material 
vehicle, whieh is its immediate sensorium in this world, 

and eontinues to be the seat of its reeolleetion im the 

next. Such, as we have seen, was the opinion of Mr 
Wollaston and Dr Hartley; it was likewise the opinion 

of Cudworth and Locke, who held that the Supreme 
Being alone is the only mind wholly separated from 
matter; and it is an opinion whieh even Dr Clarke, 

one of the ablest advocates for immaterialism, would not 
venture positively to deny. 249 

Nor is this opinion peeuliar to a few moderns, Cud- ancient. 

worth, after giving a vast number of quotations from 
Pythagoreans and Platonists, which prove to a demon- 
stration that they held the Deity to be the only mind 
which pereeives and acts without the instrumentall- 

ty of matter, observes, “ from what hath been said, 

it appeareth, that the most ancient assertors of thic 
ineorporeity and immortality of the luman soul, yet 
supposed it to be always conjoined with some body.” 

Thus Hierocles plainly: 1 Aoysen ovrim cumPues eyovoce 

Fan. ovles meee TOV Oneesoveryou es TO eivees mecenrley, we 

(OG TE TO THLE ElYes avlny, feATE Ayev oodles’ arr adlay bey 
aeremarey, amomiee TovTbe: Of Gig Tope TO oArcy avlns £6005. 

The rational nature having always a kindred body, so 
procceded from the demturgus, as that neither itself ts 

body, nor yet can tt be without body; bat though ttsclf 

be incorporeal, yet its whole form is terminated tn a 

4Q body. 
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Of the Sub- ody. Agreeably to this the definition which he gives 

stance of of a man is, Puyn Aoyinn wile cu Pous abararov capeles, 

the Human g ational soul, together with a kindred rmmmortal body : 

Mind. and he affirms, that our prescnt animated terrestrial 

body, or mortal man, is nothing but Ldwroy avbewmar, 

the image of the true man, or an accession from whieh 

it may be separated. Neither does be affirm this only 

of human souls, but also of all other rational beimgs 

whatsoever below the Supreme Deity, that they always 

naturally actuate some body. Wherefore a demon or 

angel (whieh by HHierocles are used as synonymous 

words), is also defined by him after the same manner, 

Poxn Aoyixn wtle Qolewov capectlos, arational soul, together 

with a lueid body. And accordingly Proelus upon Pla- 

1o’s Timeeus affirmeth, movie datpeovee vay rpcrlegay xgeilovee 

puywv, Kos vosgey execy, Lurny, xo oyna ctibegiov: That 

every demon, superior to humau souls, hath both au intel- 

leetual soul and an ethereal vehiele, the enttreness thereof 

bemg made up or compounded of these two things. So 

that there is hardly any other dificrence between de- 

mons or angels, and men, according to these philoso- 

phers, but only this, that the former are lapsable into 

aérial bodies only, and no further; but the latter into 

terrestrial also. Now, erveles positively affirms this 

to have becn the true cabala, and genuine doctrine of 

the ancicnt Pythagoreans, entertained afterwards by 

Plato: xos rove rav Mubayocsiav nv doymo, 6 d& WAwrwy 

volegov eZePnvv, amtinacas EyuOorw dvvamss uromlegou 

Zeuryous TE xots yvsovon $ Treecey Cstcey TE cots avd owarsvny puny. 

And this was the doetrine of the Pythagoreans, which 

Plato afterwards declaved; he resembling every both 

human and divine soul (i. e. in our modern language, 

every ereated rational being) to a winged ehariot, and a 

diiver or charwoteer both together : meaning by the cha- 

not, an animated body; and by the charictcer, the in- 
corporeal soul actuating it. 

That this Pythagorean opinion of the Deity’s being 
the only mind which thinks and acts without material 
organs was very generally reecived by the aneient 
Christians, might be proved by a thousand quotations : 
We shall eontent ourselves with producing two from 
the learned Orzgen. ‘Solius Dei (saith this philosophic 
father of the chureh), id est, Patris, Filii, et Spiritus 
Saneti, naturee id proprium est, ut. sine materiali 

es penis, a>sane pile corporere adjectionis socictate, 
a gatur subsistere *. Materialem substantiam 
eat opinione quidem et mntellectu solum scpararl, a naturis 
rationalibus, et pro ipsis, vel post ipsas affectam videri 
sed nunqbam sine ipsa eas vel vixisse, vel vivere : Solius 
+ Lib. 2, namque Trinitatis ineorporea vita existere putabitur a 
cap. 2. Should My Cooper and his friends ask, What is the use 
of a soul which cannot aet without the instrumentality 
of matter ? or why we should suppose the existence of 
such a substanee? we beg -leave, in our turn, to ask 
these gentlemen, What is the use of a brain which 
cannot see without eyes? and why they should suppose 
all our sensations to terminate in such an internal 
system, since the vulgar ecrtainly suppose thcir sensations 
to subsist mn their respective organs ? Hew this aneient 
notion, which rakes body so essential a part of man, is 
consistent with the immortality of the haman soul, we 
shall inquire in a subsequent chapter ; in whieh we 
shall endeavour to ascertain what kind of immortality 
we have reason to expect, and upon what.evidence our 
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Part I 
expectation must rest. Previous to this inquiry, how- gr 
ever, it is necessary to enter upon another, whieh is of 1 
the first importance, and which every materialist has “> 
endeavoured to perplex; we mcan that which concerns . 
personal identity : for if, as has been often said, no man 
is the same person two days suceessively, it is of no 
importance to us whether the soul be mortal or im. 
mortal. 
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Cuap. II. Of Personat IDENTITY. 
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WHETHER we arc to live in a fnture state, as it is Personal 
the most important question which ean possibly be entity, 
asked, so it is the most intclligible one whieh can be 
expressed in language. Yet strange perplexities have 
heen raised about the meaning of that identity or same- 
ness of person, whieli is implied in the notion of our liy- 
ing now and hereafter, or indeed in any two successive 
moments 3 and the solution of these difficulties hath 
becn stranger than the difficulties themselves. To re- 
peat all that has been said on the subjeet would swell 
this chapter to a disproportionate bulk. We shall there- 
fore content ourselves with laying before our readers 
the sentiments of Bishop Butler, and the fancies and 
dcmonstrations of the philosopher of Manchester. We 
are induced to adopt this course, becausc we think the 
illustrious bishop of Durham has exhausted the subject, 
by stating fairly the opmions whieh he controverts, and 
by establishing his own upon a foundation which cannot 
be shaken, and which are certainly not injured, by the 
objections of Mr Cooper. 20) 
‘When it is asked (says this philosophical prelatc*) though it” 
in what personal identity consists ? the answer should be ae " 
the same as if it were asked in what consists similitude siete 
or equality ?—that all attempts to define would but stood and 
perplex it. Yet there is no difficulty at all in ascer- ascertain 
taining the idca or notion: For as, upon two triangles by conse! 
being compared or viewed together, there arises to i 4 
the mind the notion of similitude; or, upon twice two « pjseril | 
and four, the notion of equality: so likewisé, upon tion 1s, 
comparing the consciousness of one’s self or one’s own swbjomed 
existence in any two moments, there as immediately ine 
arises to the mind the notion of personal identity. ee. 
And as the two former comparisons not only give us | 
the notions of similtude and equality, but also show us 
that two triangles are similar, and that twice two and 
fonr are equal ; so the latter comparison not only gives 
us the notion of personal identity, but also shows us the 
identity of oursclyves in these two moments—the 
present, suppose, and that immediatcly past, or the 
present and that a month, a year, or twenty years past. 
Tn other words, by reflecting upon that which is myself 
now, and that which was myself twenty ycars ago, 
T discern they are not two, but one and the same 
self. a 
** But though consciousness of what is present and phese, 
remembrance of what is past do thus ascertain our per- however,|) 
sonal identity to ourselves; yet, to say that remem-do not — 
branee makes personal identity, or 1s necessary to bur 
being the same persons, is to say that a person has not rity, 
existed a smgle moment, nor done one action, but what 
he can remember; indced none bnt what he reflcets 
upon. And one should really think it self-evident, that 
consciousness of personal identity presupposes and or 
ore 
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ronal fore cannot constitute personal identity ; any more than 


and uses of common life, and not that the tree has been 
all that time the same in the strict philosophical sense of 
the word: For he does not know whether any one par- 
ticle of the present tree be the same with any one parti- 
cle of the tree which stood in the same place fifty years 
ago. And if they have not one common particle of 
matter they cannot be the same tree in the proper and 
philosophic sense of the word same ; it being evidently 
a contradiction in terms to say they are, when no part 
of their substance and no one of their properties is the 
same; no part of their substance, by the supposition 5 
no one of their properties, because it is allowed that 
the same property cannot be transferred from one sub- 
stance to another: And, therefore, when we say that 
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the successive consciousnesses which we have of our 


some of those hasty observations have been carried to 
a strange length by others ; whose notion, when traced 
and examined to the bottom, amounts, I think, to 
this: ‘ That personality is not a permanent but a 
transient thing: That it lives and dies, begins and 
ends, continually: That no one can any more remain 
one and the same person two moments together, than 
two successive moments can be one and the same mo- 
ment: That our substanee is indeed continually chan- 
ging: but whether this be so or not, is, it seems, 
nothing to the purpose ; since it is not sulistance, but 
conscionsness alone, which constitutes personality ; 
which consciousness, being successive, cannot be the 
same in any two moments, nor consequently the per- 
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tity. knowledge, in any other casc, can constitute truth, own existence are not the same, yet are they conscious- Identity. 
y=— which it presupposes. nesses of onc and the same thing or object ; of the same | 
_& The inquiry, what makes vegetables the same in _ person, self, or living agent. ‘The person of whose ex- 
the common acceptation of the word, does not appear to istence the consciousness is felt now, and was felt an 
have any relation to this of personal identity; because hour or a year ago, is discerned to be, not two persons, 
the word same, when applied to them and to person, is but one and the same person ; and therefore is one and 
not only applied to ditlerent snbjects, but is also used _ the same. , 
in different senses. When a man swears to the same ‘© Mr Locke’s observations upon this subject appear — 
tree, as having stood fifty ycars in the same place, he hasty ; and he scems to profess himself dissatisfied with tions of 
means only the same as to all the purposes of property suppositions which le has made relating to it. But ee 
identity 


the identity or sameness of a plant consists ina con- sonality constituted by it *.” Hence it must follow, * Answer 
tinuation of the same life, communicated under the that it is a fallacy upon ourselves to charge our present 2 Dr | 
same organization to a number of particles of matter, sclves with any thing we did, or to imagine our pre- oe ie 


sent selves interested in any thing which befel us yes- fence of nis 


whether the same or not; the word same, when applied 
terday ; or that our present self will be interested Letter to 


to life and to organization, cannot possibly be under- 


stood to signify what it signifies in this very sentencc, in what will befal us to-morrow ; since our present Mr Dod- 

when applied to matter. In a loose and popular sense, self is not in reality the same with the self of yester-“4" si 

then, the life, and the organization, and the plant, are day, but another self or person coming in its room, £6 are 4% 
3 e 


justly said to be the same, notwithstanding the perpetual 
change of the parts. But, in a strict and philosophical 
manner of spcech, no man, no being, no mode of being, 
no any thing, can be the same with that with which it 
has indeed nothing the same. Now sameness is used in 
this latter sense when applied to persons. ‘The identity 
of these, therefore, cannot subsist with diversity of 
substance. | 

‘¢ The thing here considcred, and demonstratively, as 
I think, determined, is proposed by Mr Locke in these 
words: Whether it (i. e. the same self or person) be the 
same tdentical substance 2 And he has suggested what 1s 
a much better answer to the question than that which 
he gives it in form: For he defines a person a thinking 
intelligent bcing, &c. and personal identity, the sameness 
of a rational being ; and then the question is, Whether 
the same rational being is the same substance ? which 
needs no answer; because being and substance are in 
this place synonymous terms. ‘The ground of the 
doubt, whether the same person be the seme substance, 
13 said to be this, that the consciousness of our own ex- 
istence in youth and in old age, or in any two joint 
successive moments, is not the same individual action, 
i. e. not the same consciousness, but different suecesive 
consciousnesses. Now it is strange that this should have 
occasioned such perplexities : for it 1s surely conceivahle 
that a person may have a capacity of knowing some 
ebject or other to be the same now which it was when 
ke contemplated it formerly ; yet in this case, where, 
by the supposition, the object is perceived to be the 
same, the perccption of it in any two moments cannot 
be one and the same perception. And thus, though 


and mistaken for it; to which another self will suc- 
ceed to-morrow. ‘This, I say, must follow: for if the 
self or person of to-day and that of to-morrow are not 
the same, but only like persons ; the person of to-day 
is really no more interested in what will befal the per- 
son of to-morrow, than in what will befal any other 
person, It may be thought, perhaps, that this 1s not 
a just representation of the opinion we are speaking 
of ; because those who maintain it allow that a person 
is the same as far back as his remembrance reaches : 
And indced they do use the words zdentity and same 
person 3 nor will language permit these words to be laid 
aside. But they cannot, consistently with themselves, 
mean that the person is really the same: For it is self- 
evident, that the personality cannot be really the same, 
if, as they expressly assert, that in which it consists is 
not the same. And as, consistently with themselves, 
they cannot, so I think it appears they -do not, mean 


that the person is really the same, but only that he isso. 


in a fictitious sense, in such a sense only as they assert - 
for this they do assert, that any number of persons 
whatever may be the same person. ‘The bare unfold- 
ing this notion, and laying it thus naked and open, 
secms the best confutation of it. 
great stress is said to be put upon it, Ladd tlie follow- 
ing things : 


However, since. 
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“ First, This notion is absolutely contradictory toover- 


that certain conviction, which neccssarily and every mo- 
ment riscs within us, when we turn our thoughts upon 
ourselves, when we reflect upon what is past, and look 
forward to what is to come. All imagination, of a daily 
change of that living agent which each man calls him- 

aQ2 self 


thrown. 
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proved than by the use or means of those suspected fa- Of Peron. 
culties themselves.” Identity, 
This reasoning, which we believe will to most men “>~—_ 
appear unanswerable, Mr Cooper hopes to overturn by Obie; | t 
the following observations *: “ If all imagination of ato a pod 
daily change in us be borne down by our natural sense going rea. 
of things, then (says he) does our natural sense of Soning. 
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OfPersonal self for another, or of. any such change throughout our 
Identity. whole present life, is entirely borne down by our natu- 
ral cense of things. Nor is it possible for a person in his 

wits to alter his conduct with regard to his health or 

affairs, from a suspicion that though he should live to- 

morrow he should not however be the same person he 1s 


to-day. : 

“© Secondly, It is not an adea or abstract noteon, or 
quality, but a being only, which is capable of hfe and 
action, of happiness and misery. Now all beings con- 
fessedly continue the same during the whole time of 
their existence. Consider then a living being now CX- 
isting, and which has existed for any time alive: this 
living being must have done, and sulfered, and enjoyed, 
what it has done, and suffered, and enjoyed, formerly 
(this living being, I say, and not another), as really as 
it does, and suflers, and enjoys, what it does, and sutfers, 
and enjoys, this instant. All these suecessive actions, 
sufferings, and enjoyments, are actions, enjoyments, and 
sufferings, of the same living being; and they are so 
prior to all considerations of its remembering or forget- 
ting, since remembering or forgetting ean make no al- 
teration in the truth of past matter of faet. And sup- 
pose this being endued with limited powers of know- 
ledge and memory, there is no more difheulty in eon- 
ceiving it to have a power of knowing itself to be the 
vame being which it was some time ago, of remembering 
some of its actions, sufferings, and enjoyments, and for- 
getting others, than in conceiving it to know, or re- 
member, or forget, any thing else. 

“© Thirdly, very person 1s conscious that he is now 
the same person or self he was as far back as his re- 
membrance reaches : since when any one reflects upon 
a past aetion of his own, he is just as certain of the 
person who did that action, namely himself (the per- 
son who now reflects upon it), as he is certain that the 
action was at all done. Nay, very often a person’s as- 
surance of an action having been done, of which he is 
absolutely assured, arises wholly from the consciousness 
that he himself did it: and this he, person or self, 
must either be a substance or the property of somé sub- 
stance. If he, if person, be a substance ; then eonsci- 
ousness that he is the same persen, is consciousness that 
he is the same substance. If the person, or he, be the 
property of. a substance, still consciousness that he is 
the same property is as certain a proof that his sub- 
stance remains the same, as consciousness that he re- 
mains the same substanee would be; sinee the same 
property cannot be transferred from one substance to 
another. 

“« But though we are thus certain that we are the 
same agents, living beings, or substances, now, whieh 
we were as far back as our remembrance reaches 5 yet 
it is asked, Whether we may not possibly be deceived 
mit? And this question may be asked at the end of 
any demonstration whatever ; because it is a question 
concerning the truth of perception by memory: and 
he who ean doubt whether perception by memory can 
in this ease be depended upon, may doubt also whether 
pereeption by deduction and reasoning, which also jn- 
clude memory, or indeed whether intuitive perception 
stself, can be depended upon. Here then we can £0 
no farther: for it is ridiculous to attempt to prove 
the truth of our faculties, which can no otherwise be 
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things positively contradict known fact; for a daily, * Tracts, 
o 


a momentaneous, change in us, i. e. in our bodies, 
does actually take place.’? ‘True, a daily change in 
our bodies does take place, and so likewise does a 
daily change in our clothes; but surely no man was 
ever led by his natural sense of things to suppose, that 
his limbs or external organs were the seats of sensation 
and will, any more than that Ins eoat or his shoes were 
any real parts of his trunk or of his feet. But it is 
only that which thinks and wills that any man con- 
siders in this ease, as himself or his person; and if 
our natural sense of things, or conseiousness, tell us, 
that what thinks and wills has continued the same 
from a distanee of time as far back as we can remem- 
ber, it 1s certain, that whether it be material or imma- 
terial, it has continued from that period, otherwise we 
ean be certain of nothing. ‘‘ But (says our philoso- 
pher) other known and aseertained facts are frequent- 
ly borne down by our natural sense of things: for how 
inany thousand years before the days of Copernicus was 
the motion of the earth round the sun entirely borne 
down by our natural sense of things, which made us 
give full credit to the motion of the sun round the 
earth? Do not the generality of mankind believe, up- 
on the evidence of their natural sense of things, that 
every part of their body remains exactly the same to- 
day as it was yesterday ?” | 


oY 
To the former of these questions we answer posi- Answered 


tively, that before the days of Copernicus the motion 
of the earth round the sun was xot borne down by our 
natural sense of things, but by ill-founded hypotheses 
and inconclusive reascnings. 
things, nothing can be meant, in this place, but the evi- 
dence of consciousness or of external sensation; but 
the actzal motion either of the sun or of the earth is not 
perceived cither by consciousness or by sensation. Of 
consciousness nothing is the object but the internal 
energies and feelings of our own minds ; and with re- 
gard to the motion of the sun or of the earth, nothing 
is perceived by the sense of sight but that, after con- 
siderable intervals of time, these two great bodies have 
repeatedly changed their places in the heavens with re- 
speet to each other. ‘This is all that on this subject 
our natural sense of things leads us to believe; and is not 
this infallibly true? Afterwards indeed, hy taking for 
granted the trnth of proposisions, for which neither 
sense nor consciousness affords the shadow of evidence ; 
the vulgar now, and all mankind formerly, reasoned 
themselves into the opinion, that the earth stands still, 
and that the sun moves round it. In vulgar philo- 
Sophy it 1s taken for granted, that in the universe 
there is not a relative but an absolute upwards and an 
absolute downwards ; that our heads are absolutely up- 
ward, and our feet downward ; and that were the carth 
to revolve round its axis; these positions would be re- 
versed, that our heads would be placed beneath our 
feet, and that we ourselves would fal! from the earth 

inte 


By the natural sense of 


t 


p 
, 


METAPHYSICS. 66% 
certainly knowing that both himself and others are OfPersonal 


most iniquitous wretches), they cannot be indifferent Identity. 
to the man of to-day, who looks forward to the pro- 


p. Ul. 
sonal into empty space. Upon these false hypotheses the 
tity. vulgar reason correetly. They know that bodies can- 
r— not change their place without motion; they know 


that in the time of their remembrance the sun and 
the earth have been perpetnally varying their places 
with respect to each other; they know that they them- 
selves have never fallen, nor had a tendeney to fall, 
into empty space; and lence they infer that it 1s the 
sun and not the earth that moves (K). But will any 
man say that the absurd suppositions from which this 
conclusion is logieally deduced, have the evidence ci- 
ther of sensation or of consciousness, as the permanen- 
ey of that living agent which each man calls himself 
has? 

To our author’s seeond question we likewise reply 
with confidence, that the generality of mankind do 
not believe, upon thcir natural sense of things, that 
every part of their body remains exactly the same 
to-day as it was yesterday. It would be strange in- 


deed if they did, after having repeatedly experienced — 


the waste of increased perspiration or sweating; after, 
having witnessed men emaciated by sickness, and again 
restored to plumpness in health; and after having 
perhaps lost whole limbs, which certainly their natural 
sense of things teaches them to consider as parts of 
their body. In all these cases, the generality of man- 
kind are as sensible of changes having taken place in 
their bodies as he who has attendcd ever so closely to 
physiological inquiries, thoigh not one of them has the 
least imagination of a change having taken place in the 
living agent which each man ealls himself. 

Bishop Butler observes, that if the living agent be 
perpetually changing, it is a fallacy upon ourselves to 
charge our present selves with any thing we did, to 
imagine our present selves interested in any thing which 
befel us yesterday, or that our present sclf will be in- 
terested in what will befal us to-morrow. To this ju- 
dicions observation our daring philosopher rephes, 
“that as the man of* to-morrow, though not in alk 
points the same with, yet depends for his existence up- 
on, the man of to-day, there is sufficient reason to care 
about him.” 
to-day depends for his existence on the man of to- 


morrow, tkerc is sufficient reason for the present man: 


to care about the future man; or that as the man of 
to-morrow depends for his existence on the man of to- 
day, there is to-day sufficient reason for the futurc man 
to eare about the present man; we should in either ease, 
if the anachronism had becn: kept out of sight, have 
scen the foree cf his argument. Every man has sufh- 
cicnt reason to eare about the ox upon which he 1s to 
be fed; but we cannot so clearly perecive what reason 
the ox has to eare about the man. 

Not satisfied, it would seem, with this reply, our 
author proceeds to affirm, “ that the man: of to-mor- 
row, possessing a reminiscence of the actions of the man 
of to-day, and knowing that these actions will be re- 
ferred to him both by himself and others (which 18 


Could he have said that’ as the man of 


perties of the man of to-morrow ;” i. c. the remi- 
niscence and knowledge of a future man constitute all 
the relation that subsist between a present man and his 
actions; a discovery worthy of an original genius. 
But as on the subject of personal identity we pretend 


to no originality, we shall leave this proposition to the 
meditation of our readers, and take the liberty to ask 


our author a question or two respecting this same re- 
miniscence, which he is gracionsly pleased to acknow- 
ledge for a property. 

He defines identity, “ the continued existenee of 
any being unaltcred in substance or in properties ;” 
and he repeatedly acknowledges that no identical qua- 
lity or property can be transferred from one subject to 
another. et us now suppose, that a man has a remi- 
niseence of an individual action performed a month 
ago, and that this reminiseence is accompanied with a 
consciousness that the action was performed by him- 
self, ‘This supposition, whether true or false, may ccr- 


tainly be made; for it implies nothing more than what. 


every man firmly believes of himself in every act of re- 
membrance. Tet us again suppose, that, at the di- 
stance of ten or twenty years, the man known by the 
same name has a reminiscence of the same action, with 
a consciousness that he himself performed it. Is this 
reminiseenec the same with the former? or is it a dif- 
ferent reminiseence? If it be the same, either the per- 
son remembering at the distance of ten or twenty years 
is the same with him who remembered at the distance 
of a month, or there is an identical quality transferred 
from one substanee to another, which is admitted to 
be impossible. If reminiscence be itself a real and im- 
mediate quality of any. substanec, and not the mere 
energy of a power, and if the one reminiscenee be 
different from the other, the subjects in whieh these 
two different qualities inhere must likewise be dif- 
ferent. Yet the man who has the remimiseenee at 
the distanee of a month, has the evidence of conscious- 
ness that the aetion was performed by him; and the 
man who has the reminiscence at the distanee of ten 
er twenty years, has likewise the evidence of consci- 
ousness that the same action was performed by him 
and not by another. By the confession of Hume and 
of all philosophers, eonsciousness never deceives ; but 
here is the evidence of one eonseiousness in direet op- 
position to another; and therefore, as two contradie- 
tory propositions cannot both be-true, cither the one 
reminiscence is the same with the other, or reminiscence 


is no real quality. ‘That one aet of remmiscencc should - 


be numerically the same with another, which followed 
it at tife distance of twenty years, is plainly impossible; 
whenee it should scem, that. rcminiseenee itsclf is no 
real and immediate quality of any substance. But if 
tliis be so, what is reminiscence?’ We answer, it is 
plainly neither more nor less than the exergy of a power, 


which 
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(x) This inference too has been so often drawn, that it comes in time to coalesce in the mind with the 
sensations, from which the motion either of the sun or of the earth is deduced with infallible certainty; and 


hence it is considered as part of that.truth which sensation immediately discovers. 


ATION. 


Sce our chapter of Assoct. - 
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but is it coneeivable, is it possible, that any thing ofp 


Of Personal Whieh though dormant between its energies, remains 
Identity. unchanged from the one to the other, and whieh be- 
v--~ ing itself the real and immediate quality of a subject, 


258 
A pretend- 
ed demon- 
stration 
that per- 
sonal iden- 
tity is im- 
possible. 
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that subject must likewise remain unchanged. ‘hat 
powers may remain dormant, and yet unchanged, 
every man must be eonvinced ; who having struck any 
thing with his hand, knows that he has power to re- 


‘peat the stroke, and yct does not aetually repeat it. 


Two blows with the hand immediately following eaeh 
other are numerieally different, so that the one can- 
not with truth be said to be the other; but we have 
the evidenee of external sense, that they are both struck 
by the same member. In like manner, two energies of 
‘reminiseenee directed to the same object, and succeed- 
ing eaeh other at any interval of time, eannot possibly 
be one and the same energy; but as the latter ener- 
gy may inelude in it the former as well as the oh- 
jeet remembered by both, we have the evidenee of eon- 
seiousness that both are energies of the same power 3 
and we have seen, that to suppose them any thing clse, 
may be demonstrated to involve the grossest absurdities 
and contradietions. 

Mr Cooper has other arguments to obviate the 
foree of Bishop Burnet’s demonstration of personal 
identity ; sueh as, that a “ high degree of s¢marity 
between the two succeeding men is sufficient to make 
the one eare about the other; and, that “a good 
man, knowing that a futurc being will be punished or 
rewarded as the actions of the present man deserve, 
will have a sufheient motive to do right and to ab- 
stain from wrong.” But if there be any one of our 
readers who can suffer himself to be persuaded by such 
assertions as these, that the living agent which he ealls 
himself is perpetually changing, and at the same time 
that sueh change is consistent with the expeetation of 
future rewards and punishments, he would not be re- 
claimed from his crror by any reasoning of ours. We 
shall therefore trust such trifling with every man’s 
judgment, and proceed to examine our authior’s de- 
monstration, that personal identity has no cxistence. 
But here it is no part of our purpose to accompany 
him through his long ehemieal ramble, or to contro- 
vert his arguments for the nonidentity of vegetahle 
and animal bodies. The only thing to whieh, after 
Bishop Butler, we have ascribed identity, is that whieh 
in man is sentient and eonseious 3 and the nonidentity 
of this thing, whatever it be, Mr Cooper undertakes to 
demonstrate from the known properties of sensations and 
ideas, 

_This demonstration scts out with a very ominous 
circumstance. The author, after conducting impres- 
sions ab extra, from the extremities of the nerves to 
the brain, affirms, that sensations and zdeas are nothing 
ut “motions in the brain perceived;” i. e. when 
a man thinks he is looking at a mountain, not only 
at rest, but to appearanee immoveable, he is grossly 
deceived ; for he perceives nothing all the while but 
motion in his brain! Were not the desire of advancing 
novelties and paradoxes invincible in some minds, we 
should be astonished at finding such an assertion as 
this fall from the pen of any man who had paid the 
slightest attention to the different energies of his own 
intelleet. Motions in the brain, as we have repeatedly 
observed, are the immediate causes of our sensations ; 


3 


should be the cause of itself ? The motion of a sword ] 
through the heart of a man, is the immediate cause of = 


that man’s death; but is the sword or its motion death 


itself, or can they be eenceived as being the sensations 


of the san in the ugonies of dying 2 But sensations and 
ideas, whatever they be, exist im succession ; and there. 
fore, argues our demonstrator, no two sensations or 
ideas ean be one and the same sensation or idea. The 
eonelusion is logieally inferred; but what purpose can 
it possibly serve ? What purpose ! why it seems “ sensa- 
tions and ideas are the only exzstences whose existence 
we certainly know (a eharming phrase, the exzstence of 
existences, and as original as the theory in which it 
makes its appearance); and, therefore, from the na- 
ture of sensations and ideas there is no sueh thing as 
permanent identity.” Indeed! what then, we may be 
permitted to ask, is the import of the word we in this 
sentence? Does it denote a series of sensations and ideas, 
and does each scnsation and each idea ecrtainly know 
uot only itself, but all its aneestors and all its descen- 
dants ? Unless this be admitted, we are afraid that some 
other existence besides sensations and ideas must be al- 
lowed to be certainly known, and even to have somc- 
thing of a permanent identity. Nay, we think it has 
been already demonstrated (see Chapter of Timer), that 
were there not something permanent, there could be no 
time, and of course no notion of a first and last, or in- 
deed of succession, whether of sensations or ideas. And 
therefore, if we have such a notion, whieh the author 
here takes for granted, and upon which indeed his de- 
monstration rests, it follows undeniably that there is 
something permanent, and that we Avow there is some- 
thing permanent, which observes the succession of sen- 
sations and ideas. 


so | 
All this, indeed, Mr Cooper in cffeet grants ; for Sa 
e absurd 


he is not mueh startled at the appearanee of contradic- 
tions in his theory. “I find (says he), by perpetually 
repeated impressions which I pereeive, that my hands, 
body, limbs, &e. are connected, are parts of one 
whole. I find, by perpetually repeated perceptions 
also, that the sensations excited by them are constantly 
similar, and eonstantly different from the seusations ex- 
eited by others.”? He has then repeated perceptions : 
but how ean this be possible, if fe be not different 
from the pereeptions, and if he do not remain unchanged 
while the pereeptions suceeed each other at greater or 
Icss intervals of time ? A striking objcet passing with 
rapidity before the eyes of a number of men placed be- 
side each other in a line of battle, would undoubtedly 
exeite a suecession of sensations ; but surely that sueces- 
sion would not take place in the mind of any zadivzdual 
in the line, nor eould any s7zgle man in this case say 
with truth that he had repeated perceptions of the ob- 
jeet. In like manner, were that which is sentient per- 
petually changing, no man eould possibly say or sup- 
pose that he had repeated perecptions of any thing; 
for upon this supposition, the man of to-day would have 
no more connexion with the man who bare his name 
yesterday, or twenty years ago, than the man in the 
line had with the first. 

Upon the whole, we cannot help thinking that Bi- 
shop Butler’s demonstration of personal identity remains 
unshaken by the battcries of Mr Cooper.—lt ie i 

eed, 
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rans decd, upon the solid basis of consciousness and memory 3 
uty. 


and if implicit credit be not given to the evidence of 
these faculties, we cannot proceed a single step m any 
inguiry whatever, nor be certain of the truth even of a 
mathematieal demonstration. 

But as we have ourselves supposed, that to sensation, 
reminiseence, and every actual energy of the mind of 
man, the instrumentality of some material system 1s ne- 
cessery, it may perhaps be thought incumbent on us 
to show how the perpetual flux of the particles of mat- 
ter which compose the brain, as well as all the other parts 
of the body, can consist with the identity of the person 
who perecives, remembers, and is conscions. If this 
cannot be done, our hypothesis, ancient and plausible 
as it is, must be given up; for of personal identity it 1s 
impossible to doubt. In this ease, however, we per- 
ceive no difliculty ; for if there be united to the brain 
an immaterial bemg, which is the subject of sensation, 
cousciousness, and will, &c. it is obvious, that all the 
intelectual powers whieh properly constitute the per- 
son, must be inlicrent in that being. The material sy- 
stem, therefore, can be necessary only as an instrument 
to excite the energics of those powers ; and since the 
powers themselves remain unchanged, why should we 
suppose that their energies may not be continually ex- 
erted by suceessive instruments of the same kind, as 
well as by one permanent instrument? the powers of 
perception and volition are not in the material system, 
any more than the sensation of secing is in the rays of 
light, or the energy of the blacksmith in the hammer 
with which he beats the anvil. Let us suppose a man 
to keep his eye for an hour steadily fixcd upon one ob- 
ject. It will not surely be denied, that if this could 
be done, he would have one uninterrupted and unvaried 
perception of an hour’s duration, as measured by the 
clock. Yet it is certain that the rays of light which 


alone could occasion that pereeption would be perpe- — 


tually changing. In like manner, a blacksmuth, whilst 
he continues to beat his anvil, continues to exert the 
same power whether he uses one hammer all the time, 
or a different hammer at cach stroke. The reason is 
obvious ; the eye, with all its connexions of brain and 
mind in the one case, and the person of the smith im 
the other, remain unchanged; and in them alone re- 
side the faculty of sensation and the power of beating, 
though neither the faculty nor the power can be ex- 
erted without matcrial instruments. But were it pos- 
sible that millions of men could in the space of an 
hour take thcir turns in rotation with each new ray 
of light, it is self-evident, that in this ease, there 
wonld be nothing permanent in sensation; and there- 
fore, there could not be one uninterrupted and unva- 
ried perecption, but miilions of perceptions, during tlie 
hour, totally distinet from and unconnected with each 
other. Let us now suppose a man to fix his eye upon 
an object for the space of a minute, and at the distance 
of a day or a month to fix. it upon the same object a se- 
cond time. He could not indeed, in this case have 
one uninterrupted and unvaried perception, but he 


_ would be conscious of the energy of the very same fa- 


culty the second time as at the first. Whiercas were 
one man to view an object to-day, and another to view 
the same object to-morrow, it is obvious, that he who 
shold be last in the succession could know nothing of 
dre energy of that faculty by which the object was per- 
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ecived the first day, because there would be nothing of the In- 


common to the two perecptions. 

Thus then we see, that personal identity may wit 
truth be predicted of a compound being, thongh the 
material part Le in a perpetual flux, provided the im- 
material part remain unchanged ; and that of such a 
being only is a resurrection from the dead possible.— 
For since the motions of the brain do nothing more 
than exeite to encrgy the permanent powers of thie 
mind, it is of no sort of consequence to that energy 
whether these motions be continued by the same nu- 
merical atoms, or by a perpetual succession of atoms 
arranged aud combined inthe very same manncr. We 
shall, therefore, be the same persons at the resurrec- 
tion as at present, whether the mind be united to a 
particular system composed of any of the numbcrless 
atoms which have in suecession made parts of our pre- 
sent bodies, or to a system composed of totally dit- 
ferent atoms, provided that new system be orgamzed 
in exactly the same manner with the brain or material 
vehicle, which is at prescnt the immediate instrument 
of perception. This (we say) is self-evident; but 
were the immaterial part to change with the changing 
body, a resurrection of the same persons would be 
plainly impossible. 


Cuap. IV. Of the ImMorTALiTy of the SouL. 


the mind or soul subsists after the dissolution of. the? 
body. ‘The origin of this persuasion, about which | 
disputes bave becn raised, no Christian hesitates to 
attribute to revelation. ‘The Egyptians, from whom 
the Greeks derived many of their theological and phi- 
losophical principles, appear to have taught the m- 
mortality of the soul, not.as a truth discovered by the 
exertions of human reason, but as a. dogma derived 
to them from the earliest ages by tradition. ‘This 
indeed may .be confidently inferred from the charae- 
ter and conduct of their first Greek disciples. ‘Those 
carly wise men who fetched their philosophy 1mme- 
diately from Egypt, brought it home as they found 
it, in detached and independent placits. Afterwards, 
when schools were formed, and when man began to 
philosophize by hypothesis and system, it was cagcrly 
inquired upon what foundation in zatwre the belief of 
the soul’s immortality could rest; aud this inquiry 
gave rise to the various disquisitions concerning the 
substance of the soul, which have continued to exer- 
cise the ingenuity of the learned to the present day. 
It was clearly perceived, that if consciousness, thought, 
and volition, be the result of any particular modifica- 
tion of matter and motion, the hving and thinking 
agent must perish with the dissolution of the system ; 
and it was no less evident, that if the bemg which 
perceives, thinks, and wills, be not material, the mind 
of man may subsist after the resolution of the body 
into its component particles. ‘The diseovery of the 
immateriality of the wind was therefore one step fo- 
awards the proof of its immortality ; and in the opinion 
of many philosophers, whose hopes ought to rest on a 
surcr basis, it was alone a complete proof.—“ ‘They 
who hold sensitive perception in brutes (says a pious 
writer } 


mortality of 
h_ the Soul, 


W ] : ] e | . ali d 261 
HEREVER men have been m any i eprce CIVUIZC » The immor-~ 


and in some nations where they have been in the most tality of the 
savage state, it has been the gencral persuasion, that soul the ge- 


neral belief 
n all na- 
tions. 


them, De nthilo nthil fit, in nihilum nil posse revert! $ Of the | 
that nothing Can CONC from nonentity, or go to nonentity, mortality 
‘This maxim, as held by the theistical philosophers, the the Soul. 


A 
664 ' e # 2. . ij - f 
‘Of the Im- writer *) to be au argument for the immateriality o 

mortality of their souls, find themselves under the necessity of allow- 


the Soul. ing those souls to be immortal.” 

The philosophers of ancient Greece, however, felt 
not themselves under any such necessity. Whatever 
were their opinions respecting the souls of brutes, they 
clearly perceived that nothing which had a beginning 
of existence could be naturally immortal, whether its 
substance were material or immaterial.—“ There never 
was any of the ancients before Christianity (says the 
accurate Cudworth), that held the soul’s future perma- 

nency after death, who did not likewise assert its pre- 
re be. existence ; they clearly perceiving, that if it were once 
lieved like- granted that the soul was generated, it could never be 
wise in its proved but that it might be also corrupted. And, 
pre-exist- therefore, the assertors of the soul’s immortality com- 
—_ monly began here, first to prove its pre-existence, pro- 
ceeding thence to establish its permanency after death. 
‘This is the method of proof used in Plato: Hy rov nuay 
4 Yoyn mew eT Oc ras cvbewmsves cides ryevecbact, aoe xcs TauTy 
cebeevedloy zs comev n Puyn eves. Our soul was somewhere 
before it came to exist in this human form, and thence 
zt appears to be immortal, and as such will subsist after 
death. 


% See the 
Procedure, 
Extent, 
and Limits 
of the Un- 
derstand- 
ing. 
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The philo- 
‘sophers of 


ie é opinions of single philosophers. Of all the physiologers _ 

andabso- ‘To give this argument for immortality any strength, before himself and Plato, Aristotle says, without excep- 

lute eter- it must be taken for granted, not only that the soul tion, megs Tevtns onoryvareovovar tys Ookns os wees Purews, ors 

auty. ‘existed in a prior state, but that it existed from all ro yuyromevey ex pon ovray syuyverbees ecDuvceroy t— That they + Physte. 
eternity ; for it is obvious, that if it had a beginning agree in this opinion, that it is impossible that any thing lib. i. 
in any state, it may have an end either in that state should be made out of nothing: and he calls this the‘? 5 
or in another. Accordingly, Plato asserts in plain common principle of naturalists ; plainly intimating, 
terms its eternity and sclf-existencc, which, as we learn that they considered it as the greatest absurdity to sup- 
from Cicero, he infers from its beimg the principle of pose that any real entity in nature could either be 
motion in man. “ Quin etiam ceteris, que moventur, brought from nothing or reduced to nothing. 
hic fons, hoc principium est movendi. Prineipit autem The author of the Intellectual System, in order, per- 
nulla est origo. Nam ex principio oriuntur omnia: ip- haps, to hide the impiety of this principle, endea- 
sum autem nulla ex re alia nasci potest: nec enimesset vours to persuade his readers, that it was urged only 

t Tuscul. id principium, quod gignerctur aliunde+.’? This, it against the hypothesis of forms and qualities of bodies 

5 7 must be acknowledged, is very contemptible reasoning; considered as real entities, distinct from matter. But 


but the opinion which it was intended to prove was 
held by all the philosophers, ‘They were unanimous in 
maintaining the substance of the soul, though not its 
personality, to be eternal 2 parte ante as well as ad par- 
tem post ; and Cicero, where he tells us that this opi- 
nion passed from Pherecydes Syrus to Pythagoras, and 
from Pythagoras to Plato, expresses their notion of the 
t Tuscul, soul’s duration by the word sempiternus f, which, in its 
lib. i. original and proper sense, is applicable only to that 
which has neither beginning nor end. 

Indeed none of the philosophers of ancient Greece 
appear to have believed a creation (sce CREATION) pos- 
‘sible: for it was a maxim universally received among 


learned Cudworth labours to interpret in a sense apree- 
able to our notions of the origin of the world; but the 
quotations urged by himself must convince every com- 
petent reader that on ‘this occasion he labours in vain. 
Yor instanec, when Aristotle writes of Parmenides and 
Mclissus, that ovdey ovds ysverbes Decor ovde Pberesobees reay 
oslav, they say that no real entity ts either made or de- 
stroyed ; what can be lis meaning, but that those phi- 
losophefs taught that nothing could be either created or 
annilnlated ? He testifies the same thing of Xenophanes 
and Zeno, when he says that it was a fundamental prin- 
ciple of their philocophy—en evdersobes yivecbas ponder ex 
pendevos—that at 7s impossible that any thing should be 
made out of nothing. And of Empedocles, when he re- 
lates amavla ravla naxtives suoroyes ols ex te Hn vlog 
LAV bVOY EF5 yiverbas ro +e ov eBorrvabas LINIUTOY cobs aeenn- 
to—Lhat he acknowledges the very same thing with 
other philosophers, viz. that it ts impossible that any thing 
should be made out of nothing, or perish into nothing. 
But it is needless to multiply quotations respecting the 


how it could be supposed to militate against that parti- 
cular opinion, and not against the possibility of all 
creation, is to us perfectly inconceivable. The father 
of the school which analyzed body into matter and 
ferm, together with by far the greater part of his fol- 
lowers, taught the eternity of both these principles (1) ; 
and tkerefore maintained, as strenuously as any atomist, 
the universal maxim, De nzhilo nihil fit. Even Plato 
himself, whose doctrine of zdeas is supposed to wear a 
more favourable aspect than Aristotle’s forms to the 
truths of revealed religion, taught the etermity of mat- 
ter ; but whether as a self-existing substance, or only 
as an emanation from the Deity, is a question which 

has 


(L) Aristotelem, ct plerosque Peripateticorun, 


stus de Stoica mundi exustione.+ Diss. 
video Mawzxrum in Astronomico, lib. 
primo commemorare loco: 


| : 01 in vulgus notum est, in hac fuisse sententia—nec zatum esse, 
nec inicriturum unquam hunc mundum. Vid. Perrus Gussenpus Phy 


4. ct alu. Plures ita hand 
1. inter philosophorum de 


sic. sect. i. lib. i. cap. 6. Jac. Tuoma- 


mundo sententias hance, ac si pracipua esset, 


Quem sive ex nullis repetentem semina rebus, 
INATALI QUOQUE EGERE placet, semperque FUISSE, 
ET FORE, PRINCIPIO pariter FATOQUE carentem. 


Mosheim’s edition of CPi d- 
Anetent Metaphysics. 


$ Intellectual System, lib. i. cap. 3. sect. 33. note 60. On this subject see also 


dubie senserunt philosophorum vetcrum. Hine 


ap. IV. 
em. has been disputed. That he admitted no proper erea- 
lity oftion, may be eonfidently inferred from Plutarch; who, 
Soul. writing upon the generation of animals, aecording to 
the doctrine laid down in the Zeus, has the follow- 
ing passage : BeArioy ovy, TAarwys mestonevous rov meV xOT7@ 
poy vmrO Jeou vyeryovevees Agytsy wots ade’ 6 pesy yoee NLAAISOS 
THY YEYOVETUY O1Ok apigos THY aITIWY TAY oe OYSIAN xcs 
YAHN ¢& us ysyovey ov cyévogcevny, erAAw Umoxeinesvyy aes TH 
Onperougrya tis Deccbsoiy wos Tockiv eevTns, noes wes ELopeoswery, 
tig Duvarey nv wogaryew ov yag EX TOU fen ovTOS Hh yEVETIS, 
HAA ee Tov fen XAG, pend INLVAIG EYOTOS, ws Omics Kos 
ut. Op- juaasov, nou cevdesevres *. Lt as therefore better for us to 
i, follow Plato, and to say and sing that the world was 
+ “made by God. For as the world 7s the best of all works, 
so vs God the best of all causes. Nevertheless, the sus- 
sTaNcE or MATTER ont of which the world was made, 
was NOT itself made, but was always ready at hand, 
and subject to the artifieer, to be ordered and disposed 
by him. For the making of the world was not the pro- 
duction of it out of nothing, but out of an antecedent bad 
and disorderly state, like the making of a house, gar- 
ment, or statue. 

If, then, this be a fair representation of the senti- 
ments of Plato, and surely the author understood those 
sentiments better than the most accomplished modern 
scholar can pretend to do, nothing 1s more evident, 
than that the founder of the aeademy admitted of no 
proper creation, but only tanght that the matter 
whieh bad existed from eteinity in a ehnotic state, was 
jn time reduced to order by the Deziurgus or Supreme 
Being. And if such were the sentiments of the divine 
Plato, we eanmot hesitate to adopt the opinion of the 
exeellent Mosheim, whieh the reader will probably be 
pleased to have in his own words: * Si & Judes disee- 
das, neseio an ullus antiquorum philosophorum mundum 
negaverit zeternum esse. Omnes mihi eeternum professi 
videntur esse mundum: hoe uno vero disjunguntur, 
quod nonnulli ut Arestoteles, formant et materia simn] 
hujus orbis, ali vero, quorum prineeps facile Plato, 
materiam tantum @ternam, formam vero, & Deo eom- 


“tes on Paratam, dixerunt T.” 
dworth’s Now, it is a faet so generally known, as not to stand 
llectualin need of being proved by quotations, that there was 
tem not among them a single man who believed in_ the 
existence of mind as 2 being more exeéllent than mat- 
ter, and essentially different from it, who did not hold 
the superior of at least equal antiquity with the infe- 
rior substance. So true is this, that Synesius, thongh 
a Christian, yet having been edueated in one of the 
schools of philosophy, could not, by the hopes of a 
bishopric, be induced to dissemble this sentiment : eps- 
Imst.105. Age THY uxnv oun alincw wore copeeres Ue eg oryeyn yopeicesy t. 
I shall never be persuaded to think my soul younger 
than my body. ‘This man probably helieved, upon the 
authority of the scriptures, that the matter of the visi- 
ple world was ercated in time; bat he certainly held 
with his philosophie masters, that his own soul was 
as old as any atom of it, and that it had eonscquently 
existed in a prior state before it animated his present 


264 ; body. 
ey sup- Those who maintained that the world was uncreated, 
‘4 maintained upon the same prineiple that their souls 
o a were uncreated likewise ; and as they eonceived all bo- 
mthe dies to be formed of one first matter, so they coneeived 


tmind: all sonls to be either emanations from the one first Mind, 
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“mind, as a limb can be torn from the body. 
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or discerpted parts of it. Aristotle, who distinguishes Of the Im- 

between the intellectual and sensitive souls, says express- mort tity of 

ly of the former, that it ‘enters from without, and 1s the Soul. 

DIVINE ;” adding this reason for his opinion, that “ its 

energy is not blended with that of the body—Asmeras 

de tov vouv peovay Oued ev emesrssyas, x06 Besov esvecs peavey” ovas 

yee auTOU Th EvEgryelee KoLvOIVEL Toe TIEM eevee *, As to the * De Gene- 

Stoies, Cleanthes held (as Stobzus informs ust), that raézone 

“every thing was made out of one, and would be Ammat- 

—_ ; unt, lib. Ie 

again resolved into one.’’ But let Seneca speak for can, 3, 

them all: *“* Quid est autem, eur nou existimes 1n e0 + Eelog. 

divini aliquid existere, qui DrI PARS est? Totum hoe, Phys. c. 2% 

qno eontinemur, et unum est, et Deus: et socil ejus su- 

mus, et membra t—Why should you not believe somte- + Epist. 92+ 

thing to be divine in hin, who ts indeed part oF Gov? 

That wooLe rn which we are contained ts ONE, and 

that one ts Gop; we being his companions and MEM- 

pers. Epictetus says, The souls of men have the near- 

est relation to God, as betug PARTS or FRAGMENTS @ 

iim, DISCERPTED and TORN from his suBsTANCE $ 

cuvepes ta bem, are wuToU poogics ouTa Hw! LOOT WATMLT He 

Plato writes to the very same purpose, when, without 

any softening, he frequently calls the soul God, and part 

of God. And Plutarch says, that ‘ Pythagoras and 

Plato held the soul to be immortal ; for that, launehing 

out into the soul of the universe, it returns to its parent 

and original—Ilulayogas, Tadlay, eepbagloy svete THY poyny’ 

elroureey yore tig THY TOU mavlos Pucnv, aver wgey eos TO Oftd- 

weevss ||.7” Plutarch declares his own opimon to be, that || De Pla- 

“the soul is not so much the work and produetion of cis Phalo- 

God, as a PART of him; nor is it made BY him, ae rn a 

FROM him, and ouT of him: 4 De Purn ovr tera est peo~ - 

VOV, LAA Kb MEeOS" ovd YI1’ avioy, arn All’ evrev, xe EZ 

avrov yeyore§.” But it is needless to multiply quota- § Plato 

tons. Cieero delivers the common sentiments of his West. 

Greek masters on this head, when he says q, “A na- “| De Duv- 

tura deorum, ut doctissimis sapientissimisq ue plaenit, 7107" 2D. 

HAUSTOS animos ect LIBATOS habemus.” And again: © _ 

‘“ JTumanus autem animus DECERPTUS EX MENTE DI- 

VINA: cum alio nullo, nisi cum ipso Deo (s1 hoe fas est 

dietu), eomparari potest.’ we 
Whilst the philosophers were thus unanimous in But differ- 


maintaining the soul to be a part of the self-existent 4 in opi 
' nion as to 


Substanee, they differed in opinion, or at least expres- 10 node of 
sed themselves diflerently, as to the mode of its sepa- their sepa- 
ration from its divine parent. Cicero and the Stoies ration. 
talk as if the Supreme Mind were extended, and as if 

the human soul were a part literally torn from that 


The Py- 
thagoreans and Platonists seem to have considered all 
souls as emanations from the divine Substance rather 
than as parts torn from it, muelh in the same way as 
rays of light are emunations from the sun. Plato, in 
particular, believed in two self-existent principles, God 
The former he considered as the supreme 
Intelligence, ineorporeal, without beginning, end, or 
change ; and distinguished it by the appellation of re 
ayeboy, the Good. Matter, as subsisting from eternity, 
he considered as without any one form or quality what- 
ever, and as having a natural tendeney to disorder. Of 
this chaotic mass God formed a perfect world, after the 
eternal pattern in his own mind, and endowed it wrth 
a soul or emanation from himself. In the language of 
Plato, therefore, the universe being animated by a soul 


which proceeds from God, is called the son of God; 
4P and 


and matter. 


666 


OftheIm- and several parts of nature, particularly the heavenly 
mortality of bodies, arc gods. ‘The hnman soul, according to him, 
the Soul. is derived by emanation from God, through the inter- 
vention of this soul of the world; and receding farther 
from the first intelligence, it 1s inferior in perfection 
to the soul of the world, though even that soul is de- 
bascd by some material admixture. ‘T’o account more 
fully for the origin and present state of human souls, 
Plato supposes *, that “ when God formed the umi- 
versc, he separated from the soul of the world infe- 
rior souls, equal in number to the stars, and assigned 
Brucker’s to cach its proper eelestial abode; but that those 
History of souls, (by what means, or for what reason, does not 
Philosophy. ayycar), were sent down to the earth into human bo- 
dies, as into sepulchres or prisons.”? THe ascribes to 
this cause the depravity and misery to which human 
nature is liable; and maintains, that it “ is only by 
disengaging itself from all animal passions, and rising 
above sensible objects, to the contemplation of the 
world of intelligence, that the soul of man can be pre- 
pared to return to its original state.’? Not inconsist- 
ently with this doctrine, our philosopher frequently 
speaks of the soul of man as consisting of three parts: 
or rather he sccms to have thought that man has three 
souls ; the first the principle of intelligence, the se- 
cond of passion, and the third of appetite (a); and 
to cach he assigns its proper place in the human body. 
But it was only the intellectual soul that he considered 

as immortal. | 
Aristotle taught, in terms equally express, that the 
human soul is a part of God, and of course that its sub- 
‘stance is of eternal and necessary existence. Some of 
his followers, indecd, although they acknowledged tzvo 
Jirst principles, the active and the passive, yet held, with 
the Stoics, but ove substance in the universe ; and to 
reconcile these two contradictory propositions, they 
were obliged to suppose matter to be both active and 
passive. ‘Their doctrine on this subject is thus deliver- 
ed by Cicero: “ De natura ita dicebant, ut cam divide- 
rent in res duas, ut altera esset efliciens, altera autem 
quasi huic se preebens, ea que efficerctur aliquid. In eo, 


* Enfield’s 
Abridge- 
ment of 


1 
(x1) “ Plato triplicem finxit animam 3 cujus principatum, id est, rationem, 
duas partes separare voluit, iram ct cupiditatem, quas locis disclusit 


dia loeavit.” Crceronds Tusc. Quest. lib. i. cap. 10. 

This hypothesis has been adopted by the lea 
argument, and is in direct opposition to consciousness. 
ples of intelligence, of passion, and of appetite, 
of these persons could know any thing of the 
hot reason about passion or appetite: nor could the 
about zntclligence, or indecd about any thing clse. 
plete proof possible, that the same individual w 


that the author of Ancicnt Metaphysics, 
of body, to the immncdiate agency of mi 


better founded. 


1s not the principle of either our intelligence, 
but if those motions procecd immediately from 
ordinate mind, acting under the suprenic, 
himself, 
: ¢¢ Bn fe ‘4 
(N) “Non cum illis Componi prorsus potest 
oO 


tal 


META BY Sul © @. 


rned auther of Ancient M ctaphysics : but it cannot be proved by 

Were there three distinct minds iu each nian—the princi- 
it is obvious that eaeh man would be three persons, and that zone 
powcrs and propertics of the other two. The intelligent person could 
persons who know nothing but passion and appctite reason 
The very question at issuc, therefore, furnishes the most com- 


‘ i hich cach man calls himself, is the principle of intelligence, of 
passion, and of appetite ; for if the Platonic hypothesis were truce 


no one individual of the human race could have understood all it 
attributing all motion, 


Thiet 1€é 1m nd, of course furnishes every human body with at lcast four minds. 
‘his fourth mind differs not from the Plastie nature of Cudwo 


p | e ] | | e | 


mind, it must cither be from the supreme mind, or from some sub- 
but wholly d’stinet Jrom and independent of that which cach pian calls 


ARISTOTELES, qui bina rerum separataque statuunt principia, 


Part Ul 
quod eflicerct, vim esse censebant; in eo autem quod effi- Of the Im. 
cerctur, matcriam quandam 3; in UTROQUE TAMEN U- mortality 9 
TRUMQUE. Neque cnim materiam ipsam coherere po-_ the Soul, 
tuisse, si nulla vi contineretur, neque VIM SINE ALIQUA 
MATERIA 3 nilul est enim, quod non alicubi esse coga- 
tur +?) Dhey divided nature into tavo things, as the first} Academ?. 
princoples; one whercof rs the effietent or artificer, the cium, lib. 
other that which offers rtsclf to him for things to be made ©: 6 
out of it. du the efferent principle, they acknowledged 
active foree; in the passive, a certain matter ; but so, 
that tn EACH BOTH OF THESE WERE TOGETHER: Joras- 
much as neither the matter could eohere together unless 
at were contained by some active force, nor THE ACTIFE 
FORCE SUBSIST OF ITSELF WITHOUT MATTER; beeause that 
as nothing which may not be compelled to be somewhere. 
Agrecably to this strange doctrine, Arrian, the inter- 
preter of Epictetus, says of himself, ssp avieowos, méees 
muy weilav, ws wed neces, “ lama man (a part of the 
vo way or wnzvcr'sc), as an hour is part of the day.” 

Anistotle himself is gencrally supposed to have be- 
licved in the eternal existence of two substances, mind 
and matter; but treating of the generation of animals, 
he says, evde ro woevls bonolus Puxsxn, ws Teomoy tive weve 
pons Sbyaes ~ANEN O10 CUVITTAT AL TU VEDIC Omorcdy epemreesrAnDen Test De Gene. hs 
In the universe there ts a certain animal heat, so as that ratione Ani. 
after a manner all things are full of mind ; wherefore te 
they are quickly completed (or made complete animals) » eT 
when they have recetved a portion of that heat. This 
heat, from which, according to Cicero \|, the Stagyrite } Tyseu, 
derived all souls, has, it must be confessed, a very ma- lib. i. ¢. 3. 
terial appearance ; insomuch that the learned Mosheim 
scems to have becn doubtful whether he admitted of 
any immaterial principle in man; bnt for this doubt 
there appears to us to be no solid foundation. Aristotle 
expressly declares, that t/izs /cat 7s not Jive nor any such 
power, but a spirtt which ts in the sceds or elementary 
principles of bodves ; revre ds ov AVE, OvOe ToravTn Suveepess 
ECT, aAAD To sures rcepeceveresvoy ty TH) THER MATL Kak EY TH ti 
aPeuds veux. And as the excellent person himself § De Gene. 
acknowledges (N), that Aristotle taught the existence vatione 


{ 
e 
of two principles, God and matter, not indecd subsist- er Fe 
* > « 


Cog 


in eapite, sicut in arce, posuit : ct 
3 ram in peetorc, cupiditatem subter pracor- 


, that question could never have been started, as 
sterms. It may be just worth while to mention, 
and even the cohcrence,of the minute particles 


rth, and is likewise a Platonic notion apparcntly 
y carried on by the agency of something which 


Deum 


1e Im- 
ity of 
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mn these 
ciples 
ymain- 


ssary 


soul ; 

Ye Divi- 
lone, 
ep. 57: 


ip. IV. 


ing separately, but eternally linked together by the 
closest union ; we think it follows undeniably, that this 
heat, from which he derived all souls, must be that 
mind which he called God, and which he considered as 
the actuating soul of the universe. 

Upon these principles neither Aristotle nor the Stoics 
could believe with Plato, that in the order of nature 
there was first an emanation from the Supreme Mind 
to animate the universe, and then through this univer- 
sal soul other emanations to animate mankind. ‘The 
Stagyrite helieved, that the Supreme Mind himself is 
the soul of the world, and that human souls are imme- 
diately derived from him. ‘The genuine Stoics, ae- 
knowledging but one substance, of necessity considered 
both the souls and bodies of men as portions of that 
substance, which they called ro «v3 though still they 


allected to make some unintelligible distinction between 
‘body and mind. 
fered as to those points, they were unanimous as to the 


But however the various schools dif- 


soul’s being a part of the self-existing Substance 5 and 
Cicero gives their whole system from Pacuvianus in 
words which eannot be misunderstood : 


Quicquid est hoc, omnia animat, format, alit, auget, 
creat, 

Senclit, recipitque in sese omnia, omniumque idem 
est Pater: 

Indidemque eadem, que oriuntur de integro, atque 
eodem occidunt. 


T’o these verses he immediately subjoins the following 
query : “ Quid est igitur, cur, cum domus sit omnium 
una, caque communis, cumque anint hominiuim SEMPER 
FUERINT, FUTURIQUE SINT, cur li, quid ex quoque 


ence ofeveniat, et quid quamque rem significet, perspicere non 


possint *??? And upon the same principle he elsewhere 
argues, not merely for the immortality, but for the 
eternity and necessary eatstence of the soul: “ Animo- 
rum nulla in terris origo inveniri potest: His enim in 


naturis nihil inest, quod vim memorize mentis, cogitati- 
onis habeat 3 quod et preterita teneat, et futura provi- 


deat, et complecti possit presentia; que sola divina 
sunt. Nec invenietur unquam, unde ad homimem ve- 
nire possint, nisi& Deo. Ita qnicquid est illud, quod 
sentit, quod sapit, quod vult, quod viget, celeste et di- 
vinum est 3 OB EAMQUE REM ATERNUM SIT NECESSE 
est +2? ‘This was indeed securing the future perma- 
nency of the soul in the most effectual manner ; for it 
is obvious, that what had not a beginning can never 
have an end, but must be of eternal and necessary exist- 
“ence. 

But when the ancients attributed a proper eternity 
to the soul, we must not suppose that they understood 
*t to be eternal in its drst7nct and personal carstence. They 
believed that it proceeded or was discerpted in game from 


the substance of God, and would i tame be again re- 


solved into that substance. ‘This they explained by a 
close vessel filled with sea water, which swimming.a 
while upon the ocean, docs, on the vessel’s breaking, flow 


Deum et materiam. 
Deum cohrere cum mole hac corporea putavit.” 
note 3. 


(0) This is expressly acknowledged by Cicero, 
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Arctissime cnim utrumque hoc initinm conjunxit Stagyrita, 
Cudworth?s Intellectual System, 
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in again, and mingle with the eomnion mass. They Of the Im- 
only differed about the time of this reunion ; the mortality of 
greater part holding it to be at death; but ieleha= eSou!. 
goreans not till after many transmigrations. ‘The Pla- 
tonists went between these two opinions; and rejoined 
pure and unpolluted souls immediately to the Universal 
Spirit; hut those which had contracted much dehle-* MFarbur 
ment, were sent into a succession of other bodies, to be #9”'s Dz- 
purged and purified, before they returned to their pa-). ings 
rent substance *.”? we 

A doctrine similar to this of Plato has been held A similar 
from time immemorial by the Bramins in India, whose doctrine 
saered books teach, ‘‘ That intellect 13 a PORTION of held by the 

° . Branuns. 

the GREAT sour of the universe, breathed into all 
creatures, to animate them for a certain time; that af- 
ter death it animates other bodies, or returns like a 
drop into that znbounded ocean from which it first arose ; 
that the souls of men are distinguished from those of 


other animals, by being endowed with reason and with 


a consciousness of right and wrong; and that the soul 
of him who adheres to right as far as his powers ex- 


tend, is at death ABSORBED INTO THAT DIVINE Es- 


SENCE, never more to re-amimate flesh. On the other 

hand, the souls of those who do evil, are not at death 

disengaged from all the elements ; but are immediate- 

ly clothed with a body of fre, air, and akash (a kind 

of celestial element, through which the planets move, 

and which makes no resistance) in which they are fora 

time punished in hell. After the season of their grief | Sec Pre 

a , ° 1... amtnar: 

is over, they reammate other bodies : and when they Teed. 

arrive through these transmigrations at a state of purity’, tion to 

they are absorbed into God, where all PASSIONS are UT- Dow’s His- 

TERLY UNKNOWN, and where CONSCIOUSNESS 18 LosT {97Y of In- 

IN BLISS +.” i, 
Whether the Greeks derived their notions of the oe 

divinity and traismigration of souls from the east, or trine in- 

whether both they and the Bramins brought the same compatible 

doctrines at different periods from Egypt, it is foreign ag ig 

from the purpose of this article to inquire. Certain anaes 

is, that the philosophers of Greece and India argued and punish- 

in the very same manner, and upon the very same prin- ments, and 

ciples, for the matyral immortality of the soul; and 

that the immortality which they taught was wholly 

incompatible with God’s moral government of the 


world, and with a future state of rewards and punsh- 


ments. ‘That this is true of the doctrine of the Bra- 
mins, is evident from the last-quoted sentence : for if 
the soul when absorbed into the Divine essence, loses 
all conscieusness of what it did and suflered im the 
body, it cannot possibly be rewarded for its virtues 
practised upon earth, That the philosophers of Greece 
taught the same cessation of consciousness, might be 
inferred with the utmost certainty, even though we 
had not Aristotle’s express declaration to that purpose : 
For as they all believed their souls to have existed be- 
fore they were infused into their bodics, and as each 
must have been conscious that he remembered nothing 
of his former state (0), it was impossible to avoid con- 


ty 2 cluding, 


atque ipsa naturse necessitate, - 


Book i. Chap. iv. Sect. 6. 


though he held with his Greek masters the eternity of the soul. 


In 
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Of the Im- cluding, that in the future state of his soul as little would 
mortality ofbe remembered of the present. Aeeordingly Aristotle 
the Soul. teaches, that “the agent intellect only is immortal and 
eternal, but the passive eorruptible,”—vovlo povey aebsevedloy 
* De Anji. wets csdvov o 08 meebylinos vous Pbeeglos *, Cudworth thinks 
ma, lib. iii. this a very doubtful and obscure passage 3 but Warbur- 
Cap: 6. ton, whose natural aeuteness often discovered the sense 
of ancient authors when it had escaped the sagaeity of 
abler scholars, has completely proved, that by the agent 
intelicct is meant the swbstance of the soul, and by the 
passive its particular perceptions. It appears therefore 
that the Stagyrite, from the common principle of the 
soul’s being a part of the Divine substance, draws a con- 
clusion againsta future state of rewardsand punishments; 
whieh though all the philosophers (exeept Soerates ) em- 
braced, yet all were not so forward to avow. 

That the hypothesis of the soul’s being a part of the 
Divine substanee is a gross absurdity, we surely need 
not spend time in proving. ‘The argument long ago 
urged against it by St Austin must ere now have oeeur- 
red to every reader. In the days of that learned father 
of the ehureh, it was not wholly given up by the philo- 
sophers 3 and in his exeellent work of the C7zty of God, 
he thus exposes its extravagance and impiety: “ Quid 
infelicius eredi potest, quam Dei partem vapulare, cum 
puer vapulat? Jam vero partes Det fieri lascivas, ni- 
quas, impias, atque omnino damnabiles, quis ferre potest 

24x nis} qui prorsus insanit.? 
yet the on- But though this hypothesis be in the highest degree 
ly principle ahsurd and wholly untenable, we apprehend it to be the 
from which only prineiple from which the natural or essential immor- 
the soulcan°"Y P 5 : “— 
be inferred tality of the soul can possibly be inferred. If the soul had 
to be essen-a beginning it may have an end; for nothing ean be more 
tially im- evident than that the being which had not existence of 
mortal. —_ itself, cannot of itself have perpetuity of existence. Hu- 
man works, indeed, eontinue in being after the power 
of the workman is withdrawn from them; but between 
human works and the Divine there is this immense dif- 
ference, that the former reeeive from the artist nothing 
but their form; whereas the latter reeeive from the 
Creator both their form and their substanee. Forms 
are nothing but modifications of substanee; and as 
substances depend upon God and not upon man, human 
works are eontinued in being by that fiat of the Crea- 
tor, which made the substanees of which they are com- 
posed suseeptible of different forms, and of sueh a nature 
as to retain for a time whatever form may be impressed 
upon them. Human works therefore are continued in 
being by a power different from that by whieh they 
are finished ; but the works of God depend wholly 
upon that power by which they were originally brought 
into existence 3 and were the Creator to withdraw his 
242, supporting energy, the whole creation would sink into 
Baxter's ar- nothing. 
gument for = Self-cvident as this truth certainly is, some eminent 
the natorall philosophers seem to have questioned it. ‘ No sub- 
or essential . -tey ¥ 
stance or being (says Mr Baxter*) ean have a natural 
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Grossly ake 
surd in it- 
self; 


HY S Om. 


any substanee or bexmg to beeome a tendency of its 
nature; for zt could not be a free cause, otherwise it 
must be a berg itself, the subject of the attribute free- 
dom, and therefore not the property of another being ; 
nor a necessary cause, for such a cause is only the eflect 
of something imposing that necessity, and so no cause at 
all.” 


pressed himself with bis usual aeeuraey. Ue seems to 
confound causes with the absence of causes, and the 
effects of the former with the consequences of the latter. 
‘The visible world was brought into existenee by the 
actual energy of the power of God; and as the visible 
world had nothing of itself, 1t can remazn in existence 
only by a continuance of the same energy. ‘This energy 
therefore is at the present moment as rcal a cause as. 
it was six thousand years ago, or at any period whenit 
may have been first exerted; and the visible world is its 
real and permanent effect. But would the eeasing of 
this energy be likewise a cause 2 It would certainly be 
followed with the annihilation of the visible world, 
just as the withdrawing of the sun-beams would be 
followed with darkness on the earth. Yet as no one 
has ever supposed that darkness, a nonentity, 1s a po- 
sitive effeet of the sun or of his beams, but only a mere 
negative consequence of their absence; so, we think, 
no one who believes in ereation can consider that 
destruction whieh would inevitably follow the with- 
drawing of the energy by whieh all things are sup- 
plied, as the posztive effect of a eoutrary energy, or as 
any thing more than a negative consequence of the ceas- 
ing of that volition or energy of power by which 
God at first brought things into existence. For 
‘‘ where the foundation of existence lies wholly in the 
power of an infinite Being producing, the ground of the 
continuance of that existenee must be wholly in the same 
power conserving; which, has therefore, with as much 
truth as frequency, been styled a continued crea- 
tion (P).” 
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That the author’s meaning in this argument 1s good, Inconel 
cannot, we think, be controverted 5 but he has not ex-"!%% 
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tendency to annihilation, or to Lecome nothing. That of they, 
a being which onee exists should ecase to exist is amortality 
real effect, and must be produced by a real cause ; the Sow 
But this cause could not be plantcd in the nature of ~ 


| 
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The force of this reasoning Mr Baxter certainly saw, — ine) 
ect give 
up by i> 


| 


when he said, that ‘a tendeney to persevere in the 
same state of nature, and a tendency to change it, are 
eontradietories, and impossible to be planted in the same 
subject at once: or, not to urge the contradiction, if 
the last prevailed, the remaining in the same state for 
any given time would be impossible. We forget the 
true eause of all these tendencies, the will of God, 
which it is absurd to suppose contrary to itself. The 
tendency in matter to persevere in the same state of 
rest or motion, is nothing but the will of the Creator, 
who preserves al] things in their existence and manner 


water tali- of existence: nor can we have recourse to any other 
ty of the 3 eause 
soul. 

* Inquiry — : 

im ae of In answer to some very foolish assertions concerning the evil of death, he says, ‘¢ Ita, qui nondum nati sunt, mi- 
NAGUTC 


the Thuaman 


sect. 3. 


seri Jam sunt, quia non sunt: et nos Ipsi, si post mortem miseri futuri sumus, miseri fuimus antequam uati. Ego 
Soul, vol. i.autem on commemini, antequam sum natus, me miserum. 
(P) See Stillingfleet’s Origenes Sacre, where this question is treated in a very masterly manner by one of the 


Tuscul. lib. i. cap. 6. 


ablest metaphysicians of the 17th century. See also our article PRovIDENCE, 


vhap. Vv. 
ythe Im- cause for the prescrvation of immaterial substance in 
ortality ofits cxistence. ‘Therefore thcse tcndcncies are to be 
the Soul. ascribed to the will of God, and it is absurd to suppose 
them contrary.” 

nalogical All this is unquestionably true. The existence or 
vidence ofnonexistence of matter and of created spirits depends 
ne mMMOT- wholly upon the will of God ; and we cannot suppose 
him to be willing to-day the reverse of what he willed 
ndamo- yesterday, becausc we know that all lis volitions are 
proof directed by unerring wisdom. We have likewise the 
fafuture evidence of expericnce, that nothing is cver suflercd to 
Bate Of re- ny : : a 

| perish but particular systems, which perish only as sy- 
stems by a decomposition of their parts. A being, 
which like the soul has no parts, can sufier no decom- 
position ; and therefore, if it perish, it must perish by 
annihilation. But of annihilation there has not In- 
therto been a single instance; nor can we look for a 
single instance without supposing the volitions of God 
to partake of that unsteadiness which is charactcristic of 
man. Corporeal systems, when thcy have served their 
purpose, arc indecd resolved into their component parts ; 
but the matter of which they werc composed so far 
from being /ost, becomcs the matter of other systems in 
endless succession. Analogy, therefore, leads us to con- 
clude, that when the human body is dissolved, the im- 
material principle by which it was animated continues 
to think and act, cither in a state of separation from all 
body, or in some material vehicle to which it is inti- 
matcly united, and which goes off with it at death; or 
else that it is preserved by the Father of spirits, for the 
purpose of animating a body in some future state. When 
we consider the different states through which that 
living and thinking zad?vzdual, which each man calls 
himsclf, goes, from the moment that it first animates an 
embryo in the womb, to the dissolution of the man of 
fourscore ; and when we reflect likewise on the wisdom 
and zmmutability of God, together with the various 
dissolutiens of corporeal systems, in which we know that 
a single atom of matter has never been lost ; the pre- 
sumption is certainly strong, that the soul shall subsist 
after the dissolution of the body. But when we take 
into the consideration the soral attributes of God— 
his justice and goodness, together with the unequal] 
distribution of happiness and misery in the prcsent 
world; this presumption from analogy amounts to a 
complete moral proof that there shall be a future state 
of rewards and punishments (q@) (see Mora Philo- 
sophy and ReLicion): and if we estimate the duration 
of the rewards by the benevolence of Him by whom 
they are to be conferred, we cannot imagine them short- 
er than eternity. 


ae soul, 


Cuap. V. Of NeckssiTy and LipERTY. 


In the preceding chapter we have adverted to that 
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great moral proof for a future state, and the immortality of Ne- 
of the soul, arising from the relation in which man, as cessity and 
a being accountable for his conduct, stands to a God Liberty. 
of almighty power, infinite wisdom, and perfcet 
justice. But the circumstance of accountableness im- 
plies freedom of agency ; for it is contrary to all our 
notions of right and wrong (see Morau Philosophy), 
that a man should be either rewarded or punished for 
actions which he was necessitated or compelled to 
perform. 279 
Human actions are of threc kinds: one, where we Every man 
act by instinct, without any vicw to consequences ; one, bas power 
where we act by will, in order to obtain some end ;'° 0 what 
and one, where we act against will. It is the ea Ral 
kind of actions only which confers upon the agent 
merit or demert. With respect to the first, he acts 
blindly (sce InsTINCT), without deliberation or choice; 
and the external act follows from the instinctive 
impulse, no less necessarily than a stone by its gra- 
vity falls to the ground. With respect to the last, 
he is rathcr an instrument than an agent 5 and it is uni- 
versally allowed, that were a strong man to put a 
sword into the hand of one who is weaker, and then 
to force it through the body of a third person, he who 
held the sword would be as guiltless of the murder as 
the sword itself. To bc entitled to rewards, or liable 
to punishment, a man must act voluntarily ; or in other 
words, lis actions must procced from that cnergy of 
mind which is termed volztzon ; and, we believe, it 
has never been denied, that all men have power to do 
whatsoever they wz/, both with respect to the ope- 
rations of their minds and the motions of their bo- 
dics, uncontrouled by any foreign principle or cause. 
‘¢ Every man (says Priestley) is at liberty to turn his 
thoughts to whatever subject he pleases, to consider 
the reasons for or against any scheme or proposition, 
and to reflect upon them as long as he shall think 
proper ; as well as to walk wherever he pleases, and 
to do whatever his hands and other limbs are capable 
of doing.””? ‘Without such liberty as this, morality is 
inconceivable. 
: | 4 278 
But though philosophers have m general agrced But difter- 
with respect to the power which a man has to per- ent opini- 
form such actions as he wills, they have differed wide- 0S ¢ter- 
ly in opinion respecting the nature of his volitions, ("ee 
‘ . e free- 
That these are the rcsult of motives, has seldom if ever dom of 
becn questioned ; but whether that result be necessary volition. 
so as that the agent has no self-determining powcr to 
decide between different motives, has been warmly dis- 
puted by men cqually candid, impartial, and intelli- 
gent. The principal writcrs on the side of necessity 
arc, Hobbes, Collins, Hume, Leibnitz, Lord Kamcs, 
Hartley, Edwards, Priestley, and perhaps Locke. On 
the other side arc Clarke, King, Law, Reid, Butler, 
Pricc, Bryant, Wollaston, Horsley, Beattie, and Gre- 


gory, 
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(@) It was by such arguments that Socrates reasoned himself into the belief of a future state of rewards and 
punishments, He was singular, as we have already observed, in this belief; and he was as singular in confining 
himself to the study of morality. * What could be the cause of this bclief, but this restraint, of which his belief 
was a natural consequence ? For having confined himself to morals, he had nothing to mislead im ; whereas the 
rest of the philosophers, applying themsclvcs with a kind of fanaticism to physics and metaphysics, had drawn a 
number of absurd, though subtle, conclusions, which directly opposed the consequences of those moral arguments.” 


Warburton s Div, Leg. vol. ii. 
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OfNe- gory, &c. ‘To give a short view of this celebrated 
cessity and question, is all that our limits will permit; and as 
Liberty. We do not think ourselves competent to settle the dis- 
pute, it were perhaps a thing desirable to give the op- 

posite reasonings im the words of those eminent authors 
“themselves. It must, however, be obvious to the 


reader, that the style and manner of so many different — 


writers are extremely various, and that to introduce 
‘them all into our abstract, would make the whole a 
mass of confnsion. We shall, therefore, select one wri- 
ter to plead the cause of necessity, supplying his defects 
from those who, though inferior to him on the whole, 
may yet have argued more ably on some particular 
points which the question involves; and to this com- 
bined reasoning we shall subjoin sueh answers as to us 
‘appear most eonelnsive. Hartley, Hume, and Priest- 
ley, are perhaps the most profound reasoners on the 
‘side of neeessity ; but therc is so much more perspi- 
cuity in the arguments of Lord Kames, that. we can- 
not help preferring them, as being on the whole bet- 
ter calculated to give the ordinary reader a fair view of 
279 ‘the subject. 
Seheme of ~* Into .actions done with a view to an end (says 
necessity, «his lordship*), ‘desire and will enter: desire to ae- 


gos -eomplish the end goes first ; the will to aet, in order 
Kames, to aeceomplish the end, is next; and the external act 


* Sketches follows of eourse. - It is:the will then, that governs 

of the His- every external act done as a mean to aeeomplish an 

tory af wendy and it is desire to accomplish the end that puts 

+i. Sketch the will in motion; desire, m this view, being eom- 

2. part 1. monly termed the sotzve to act. “But what is it that 

sect. 8. raises desire? ‘The answer.is ready: It is the prospeet 
of attaining some agreeable end, or of evading: one 
that is disagreeable. And if it be inquired, what 
makes an object agreeable or disagreeable ?- the answer 
is equally ready: It-is evr .nature:that makes it so. 
Certain visible objects are agreeable; certain sounds, 
and eertain smells : other objects of these senses are dis- 
agreeable. But there we must stop; for we are far 
from being so intimately acquainted with our own na- 
ture as to assign the eauses. | 

‘¢ With respeet to instinctive aetions, no person, I 
presume, thinks that there is any freedom. With re- 
spect to voluntary actions, done in order to. produce 
some effeet, the necessity is the same, thongli less appa- 
rent at first view. - The external action is determined 
by the will: the will is determimed by desire; and de- 
sire by what is agreeable -or disagreeable. : Here is a 
chain of eauses and effeets, not one link of whieh is ar- 
bitrary, or under command of the agent: he eannot 
will but aeeording to his desire; he cannot desire, but 
-aceording to what is agreeable or disagreeable im the 
objeets pereeived : nor do these qualities depend on his 
inclination or fancy ; he has no power to make a beau- 
tiful woman ugly, nor to make a rotten earcase smell 
sweetly. 

‘‘ Many good men, apprehending danger to mora- 
lity from holding our aetions to be necessary, endea- 
vour to break the chain of eauses and eflects above 
mentioned ; maintaining, that whatever influenee de- 
sire or motives may have, it is the agent himself who is 
the cause of every aetion ; that desire may advise, but 
cannot command ; and, therefore, that a man is still 
-tree to act in contradiction to desire and to the strongest 
motyves, 


cult for me cven ‘to imagine a thinking and rational 
being, that has afleetions and passions, that has a de- 
sirable cnd in view, that ean easily aeeomplish this 
end; and yet after all ean fly off or remain at rest, 
without any eause, reason, or motive, to sway it. li 
such a whimsical being ean possibly exist, [ am certain 
that man is not that being. ‘Vhere is not, perhaps, a 
person above the condition of a changeling, but ean say 
why he did so and so, what moved him, what he in- 
tended. Nor is a single fact stated to make us be- 
lieve that ever.a man acted against his own will or 
desire, who was not compelled by external force.— 
On the cqntrary, eonstant and universal experienee 
proves, that human actions are governed by certain 
inflexible laws; and that a man cannot exert his self 
motive power but in pursuance of some desire or mo- 
tive. 

“¢ Had a motive always the same influence, aetions 
proceeding from it would appear no less necessary 
than the actions of matter. The various degrees of 
influence that motives have on different men at the 
same time, and on. the same man at diflerent times, 
occasion a doubt, by suggesting a notion of chanee. 
Some motives, however, have such influence. as to 
leave no doubt: a timid female has a physieal power 
to throw herself into the mouth of a lion roaring for 
food; but she is withheld by terror no less effeetual- 
ly than by eords : if she should rush upon a lion, would 
not every one eonelude that she was frantie ? A man, 
though im a deep sleep, retains a physieal power to 
act, but he cannot exert it. A man, though despe- 
rately.in love, retains a physical power to refuse the 
hand of his mistress; but he eannot exert that power 
in contradietion to his own ardent desire, more than if 
he were fast asleep. _ Now, if a strong motive have a 
necessary influenee, there is no reason. for, doubting, 
but that a weak motive must also have its influence, 
the same in: kind, though not in degree. Some ac- 
tions indeed are strangely regular; but -let the wild- 
est actions be serntinized, there will: always be dis- 
covered some motive or desire, which, however, whim- 
sical or capricious, was what influeneed the person to 
aet. Oftwo contending motives, is it not natural to 
expeet that the.stronger will. prevail, however little 
its exeess may be? If there be any doubt,’ it must 
arise from a supposition, that a weak motive may be 


- resisted arbitrarily, Where then. are. we to fix the 


boundary between a weak and a strong motive? If a 
weak motive can be resisted, why not*one a little 
stronger, and:why not the strongest? Between two 
motives opposing eael other, however nearly balan- 
eed, a man has not an arbitrary ehoice, but must yield 
to the stronger. ‘The mind, indeed, fluetuates for 
some time, and finds itself in a measure loose: at last, 
however,-1t is determined by the. more powerful mo- 
tive, as a balanee is by the greater weight after many 
vibrations. 

* Such, then, are the laws that govern our volun- 


tary actions. A man is absolutely free to act aeeord- 
ing to his own will; greater freedom than whieh is 


not coneeivable. At the same time, as man is made 
accountable for his conduct to his Maker, to his fel- 
low 


Part I] 

‘‘ That a being may exist which in cvery ease aets of xe. 
blindly and arbitrarily, without having any end _ in eesitya 
view, I can make a shift. to coneeive : but it is difi- Liberty) 


Vv. 
low ereaturcs, and to himself, he is not left to act ar- 
nd bitrarily ; for at that rate he would be altogether un- 
2, accountable : his will is regulated by desire ; and de- 
sire by what pleases or displeases him.—Thus, with 
regard to human eonduet, there is a chain of laws 
established by nature; no one link of which is left 
arbitrary. By that wise system, man is made ae- 
countable ; by it he is made a fit subjeet for divine 
aud human government: by it persons of sagacity 
foresce the conduct of others ; and by it the preseience 
of the Deity with respect to human aetions is elearly 
established.”’ 

Of the doetrine of neeessity, a more perspieuous 
or plausible view than this is not to be found in any 
work with which we are acquainted. It is indeed 
defeetive, perhaps, as his lordship only Aits at the 
naturc of that relation which subsists between motive 
and aetion ; but from his eomparing the fluctuations 
of the mind betweén two contending motives, to the 
vibrations of a balanee with different weights in the 
opposite scales, there is no room to doubt bnt that 
| he agreed exactly in opinion with Mr Hume and Dr 

Priestley. Now, both these writers hold, that the 
i relation of motives to volition and aetion, is the very 
same with that which subsists between eause and ef. 
fect in physies, as far as they are both known to us. 
“It is universally allowed (says Mr Hume *), that 
| matter, in all its operations, is actuated by a neeessary 
nquiry foree ; and that every natural cffcet is so precisely de- 
kg termined by the energy of its cause, that no other 
| i? eflfeet, in sueh particular circumstances, could possibly 
sect. 8, Wave resulted from it. ‘The degree and dircetion of 
every motion is, by the laws of nature, preseribed 
with sueh exactness, that a living creature may as soon 
arise from the shoek of two bodies, as motion in any 
other degree or direetion than what is actually pro- 
dneed by it. Would we, therefore, form a just and 
precise idea of xecessity, we must eonsider whenee that 
idea arises, when we apply it to the operation of bo- 
dies. But our idea of this kind of neeessity and ean- 
sation arises entirely from the uniformity observable 
| in the operations of nature, where similar objects are 
' eonstantly conjoined together, and the mind is deter- 

mined by custom to infer the one from the appear- 
| anee of the other. These two eircumstances form 
\ the whole of that neeessity whieh we ascribe to mat- 
| ter. Beyond the constant conjunction of similar objeets, 
and the eonsequent zference from one to the other, we 
| 
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Hume, 


have no notion of any necessity or connexion.” He then 
gives a pretty long detail to prove a great uniformity 
among the actions of men in all nations and ages; and 
| concludes that part of his argument with affirming, 
“ not only that the conjunetion between motives and 
| voluntary actions is as regular and uniform as that 
between the cause and cflect in any part of nature ; 
but also, that this regular eonjunetion has been uni- 
versally acknowledged among mankind, and has never 
been the subjeet of dispute either in philosophy or 
common life.”” Te afterwards observes, “ That men 
begin at the wrong end of this question eoneerning 
liberty and neecssity, when they enter upon it ‘by ex- 
amining tle faeultics of the soul, the influenee of the 
understanding, and the operations of the will. Let 
| them first diseuss a more simple question, namely, the 
eperations of body, and of brute unintelligent matter, 
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and try whether they ean there form any idea of cau- of Ne. 
sation and necessity, exeept that of a constant eon- cessity and 
junction of objects, and subsequent inferenee of the Liberty. 
mind from one to another. {[f these cireumstances 
form in reality the whole of that neeessity which we 
conceive in matter, and if these cireumstances be also 
universally aeknowledged to take place in the opera- 
tions of the mind, the dispute is at an end; at least 
must be owned to be theneeforth merely verbal’ When 
we eonsider how aptly xatvral and moral evidence link 
together, and form only one chain of argument, we 
shall make no seruple to allow that they are of the 
same nature, and derived from the same principles. — 
Between a connected chain of natural eauses and vo- 
luntary aetions, the mind fecls no difference in pas- 
sing from one link to another; nor is less ecrtain of” 
a future event whieh depends upon motives and voli- 
tions, than if it were conneeted with the objeets pre- 
sent to the memory and senses by a train of eauses, 
eemented together by what we are pleased to call a 
physical neeessity. ‘The same experienced union has 
the same effeet on the mind, whether the united ob- 
jeets be motives, volition and aetion, or fioure and mo- 
tion. We may change the names of things, but their 
nature and their operation on the understanding never 
change.” Ge 
Dr Priestley, in words a little different, teaches the Dr Priest. 
very same doetrine whieh was tanght by Mr Hume.— ley. 
*¢ In every determination of the mind (says he *), * The Doc- 
or in eases where volition and choiec are eoneerned, a 
all the previous eircumstances to be considered are the Sah leat, 
state of mind (ineluding cvcry thing belonging to the will sity illus. 
vtself), and the views of things presented to it; the lat- rated.. 
ter of which is generally ealled the motive, though un- 
der this term some writers comprehend them both. 
To distinguish the manzer in which events depending 
upon wel and choice are produeed, from those in which: 
no volition is eoneerned, the former are said to he pro- 
duced voluntarily, and the latter mechancally. But the 
same general maxims apply to them both. We may 
not be able to determine 4 privr? how a man will act in 
any particular ease ; but it is beeause we are not par- 
ticularly acquainted with his disposition of mind, precise 
situation, and views of things. But neither can we tell - 
in which way the wind will blow to-morrow, though» 
the ar is certainly subject to no other than neecssary 
laws of motion. 
“Jt is universally aeknowledged, that there ean 
be no effeet without an adequate cause. This is 
even the foundation on which the only proper argu- 
ment for the being of a God rests. And the neces- 
sarian asserts, that if, in any given state of mind, with 
respeet both to despésttion and motives, two diffcrent 
determinations or volitions be possible, it can be so 
on no other prineiple, than that one of them shall 
eome under the deseription of an effect without a cause; 
just as the beam of a balanee might ineline either 
way, though loaded with equal weights. It is uac- 
knowledged, that the mechanism of the balance is of 
one kind, and that of the mind of another; and, 
therefore, it may be convenient to denominate them 
by different words ; as, for instanee, that of the ba- 
lance may be termed a physical, and that of the mind 
a moral mechanism. Bat still, if there be a peal MC= 
chanism in both eases, so that there can be only one 
result” 
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result from the same previous circumstances, there will 
be a real necessity, cnforcing an absolute certainty in 
the event. For it must be understood, that all that 1s 
ever meant by zecessity in a cause, is that which pro- 
duces certataty in the effect.” 

Such is the nature of human volitions, according to 


every necessarian of eminence who has written on the ’ 


subject since the days of Hobbes: and if this theory be 
just, if there be a constant and inseparable conjunction 
of motives and actions similar to that of cause and effect 
in physics, it is obvious, that in volition the mind 1s as 
incrt as body is in motion. 

This consequencc is indeed avowed and insisted upon 
by Hume, Priestley, and their adherents ; whilst the ad- 
vocates for human liberty, on the other hand, contend 
for an absolute exemption of the will from all internal 
necessity, arising from its own frame and constitution, 
the impulse of superior beings, or the operations of 
objects, reasons, or motives, &c. By this they do not 
mean, that betweeti motives and volitions there is no 
rclations whatever, or that a man can ever choose evil 
as evil, or refuse good as good. Such an assertion 
would be contrary to consciousness and universal expe- 
ricnce. But what they endeavour to prove is, that 
the conjunction of motive and volition is not insepa- 
rable, like that of cause and effect in physics; that a 
man may in most cases choose according to any one of 
two or more motives presented to his views that by 
choosing any thing, he may make it in some measure 
agreeable by his own act, or, to speak more properly, 
may bend his desire to it; that in volition, the mind 
is not enert ; and that, therefore, we are under no ze- 
cessity to act in a particular manner in any given case 
whatever. 

That the conjunction of motive and action is not 
constant like that of cause and effect in pliysics, and 
that by consequence the mind in forming volitions is 
not inert,’ has been evinced by Dr Gregory with the 
force and precision of mathematical demonstration.— 
Former writers on the side of liberty had often ob- 
served, that upon the supposition of the zvertza of 
mind, a man, with equal and opposite motives pre- 
sented at once to his view, would, during their conti- 
nuance, remain perfectly at rest, hke a balance equally 
loaded in both scales. ‘Ihe observation is admitted to 
be just by all the advocates for necessity ; but they 
contrive to evade its consequences, by denying that in 


‘any given case a2 man can be at once assailed by two 
x 


equal and opposite motives. Thus, when it is said 
that a porter, standing with his face duc north, must 
remain in that position at perfect rest, as long as equal 
motives shall at once be offered to him for travelling 
eastward and westward, the necessarians admit the 
force of the argument; but when it is added that a 
guinea, offered for every mile that he should travel in 
each of these opposite directions, ought therefore to 
fix him at rest till one of the offers be withdrawn, they 
deny that the desire of gaiming the guineas is the 
whole of the motives which operate upon his mind. He 
may have, say they, some scerct reason which we can- 
not discern for preferring the one direction to the 
other; and that reason, added to the guinea, will make 
him go eastward or westward, just as an ounce thrown 
into either scale of a balance poised by cqual weights 
will make that scale preponderate. Thovgh we think 
E 


that this solution of the difficuliy can satisfy no man OfNe.! 
who is not already biassed to the necessarian system ; cessity ar 
and though, even were it to be admitted, it seems to Liberty.' 
militate against the constant conjunction of motives and at 
actions, unless it can be proved that the porter must 

travel the road which he has been necessitated to 

choose with reluctance and a hcavy heart; yet as it ~ 
may admit of endless quibbling upon ambiguous words, 

the philosophical world is much indebted to Dr Gre- | 
gory + for an argument which, in our opinion can ft Essay 0 
neither be overturned nor evaded, and which demon- the Rela. 
strates that the conjunction of motive and action cannot a 9 
be constant and inseparable, like that of cause and ef- zine and AI 
fect in physics. Action. 

His reasoning is to this purpose : 283 
to be offered a guinea for every mile that he shall); 
travel directly eastward. If there be no physical cause i 4 
or moral motive to kecp him at rest, or to induce him junction 
to move in another direction, there cannot be a doubt, motive a) 
upon either hypothesis, but he will gladly embrace the "Ce 
proposal, and travel in the direction pointed out to — w 
him, till he shall have gained as much money as to sa- 
tisfy his most avaricious desires. The same thing would 
have happened, if a guinea had been offered for every 
mile that he should travel due south. In these two 
cases taken scparately, the relation between the man’s 
motions and his actions would be strikingly analogous 
to that between a single impulse and motion in physics. 
Let us now suppose the two effers to be made at the 
same instant, and the man to be assured that if he tra- 
vel eastward he can have no part of the reward pro- 
mised for his travelling to the south, and that if he 
travel southward he can have no part of the reward 
promised for his travelling to the east. What is he te 
do in this case ? If his mind be inert in volition, and 
if the two motives operate upon him with the same 
necessity that causes opcrate in physics, it is obvious 
that the man could travel neither towards the cast nor 
towards the south, but in a diagonal direction from 
north-west to south-east; and this he must do zweéling- 
ly, although perfectly satisfied that he could gain no- 
thing by his journey. As this infercnec is contrary 
to fact and universal experience, the doctor very 
justly concludes that the premises, from which it is de- 
duecd by mathematical reasoning, must be false and 
absurd; or, in other words, that the relation between 
motive and action cannot be that of constant conjunc- 
tion, like the relation between cause and cflect in phy- 
S1CS. 

He uses many arguments of the same kind, and 
equally convincing, to prove the absurdity of suppos- 
ing the inertness of mind, and only an occasional ccn- 
junction of motives and actions; but we forbear to 
quote them, both because we wish his bovk to be read, 
and because we think the single argument which we 
have borrowed from him sufficient to demolish the 
theory of Priestley and Hume, which rests wholly up- 
on the hypothesis of the constant conjunction of mo- 
tive and action. 

But is it then not really true, that the external ac- 
tion is determined by the will, the will by desire, and 
desire by what is agrecable or disagreeable ¢ That the 
extemal action is universally determined by the will, is 
certainly true; but that the will is necessitated and uni- 
versally determined by the desire 1s as certainly false. If 

Potiphar’s 


of Ne- Potiphar’s wife was handsome, and madc her proposals 
sity and to Joseph with any degrce of female address; and if 
laberty- his constitution was like that of other young men; 
. there cannot be a doubt but that he felt a desire to do 
what she requested of him: yet we know that he willed 
to do otherwise, and in direct opposition to his deszre 
fled from the room. Perhaps it may be said, that his 
volition to flee was the effeet of a contrary and stronger 
| desire not to sin against Goud ; but this is confounding 
the reader, by calling two encrgics of mind, between 
| which there is little or no similarity, by the same 
| name. He perceived, or knew, that to comply with 
his mistress’s request would be to sin against God; he 
knew that he ought not to sin against God, and thierc- 
fore he chose or determined himself not to do it. We 
can casily conccive how thc presence, attitudcs, and 
address, of the lady might be agreeable to him, and 
excite desire. There may very possibly be morc than one 
of our readers, who, during the course of their lives, have 
experienced something of the same kind: but could ab- 
stract truth be in the same way agreeable, so as to excite 
in his mind a deszre of virtuc sufficient to annihilate or 
banish the desire of the woman? As well may it be said 
that one sensation can annihilate another, that the 
| beautiful colours of the rainbow can remove the scnsa- 
tion of stench from the mind of him who is plunged 
into the midst of a dunghill, or that the smell of a rose 
can make a man insensible to the pain of a stroke in- 
flicted by a bludgeon. Sensitive desire, and the percep- 
tion of duty, arc things so totally different, that to con- 
sider them as operating against cach other, like different 
weights in the opposite sealcs of a balance, is as absurd 
as to supposc that sound can opcrate against colour, or 
colour against smcl]. A man may prefer sound to co- 
lour, or colour to smell, and aet accordingly ; but the 
determination must be wholly his own, unless these two 
sensations be themselves either agents or physical causes 
of the same kind, like the weights in the opposite scales 
128, of the balance. 
| on do The advoeates for liberty do not pretend, that in 
always matters of importance a man ever acts without sume 
| _-— motive or reason for his conduct. All that they insist 
“the upon is, that between two or more motives of differ- 
ngest ent kinds he has a liberty of choice, and that he does 
‘ive ~~ not always determine himsclf by that which he knows 
to be the greatest. Without such freedom, they 
think men might be often brought into situations 
where they could not act at all, and where inaction 
would at the same time be in the highest degree ab- 
surd. ‘Thus, were two bags of gold containing cach 
a thousand or ten thousand guincas, to be placed on 
the same table, before a man whose family is perishing 
for want, and were the man to be told that he might 
take either of them, but not both, is it coneeivcable 
that he would be held in perpetual suspense between 
the two? No; he would instantly and with alaerity 
take up one of them, without feeling the least regrct 
for the want of the other. This action would, indced, 
be the consequence of a very powerful motive, the 
desire to obtain honcstly that wealth of which he and 
his family stood so much in need. That motive, how- 
ever, being general, would draw him eqnally to both 
bags; and it remains with the necessarians to say by 
what clse than a self-determining powcr he could take 
either the onc or the other. When it is affirmed, that 
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such self-determination would be an eflect without 2 Of Ne- 

causc, the advocates for liberty cannot help thinking copay and 

that their antagonists are guilty of advancing as an ar- erty. 
g guuty E , 


gnment a petitio principit ; for the affirmation is true, 
only if the mind. in volition be incrt, and the zzertza of 
the mind is the sole qucstion at issue. If the mind be 
not inert, it is plain, that in consequence of a man’s 
self-determination, no effect would be produced without 
a sufhcient causc. At any rate, motives cannot be 


causes. In the proper sense of the word, a cause is. 


that which produces an effect; but the production 
of an effect requires active power; and power being 
a quality, must be the quality of some being by wham 
it may be exerted. Power may be dormant, and 
therefore power without will produces no effect. 
Arc motives, then, real beings endowed with power 
and will? No; they are-only views of things or 
mental conceptions, which in the strictest sense of the 
word arc passive ; and between two motives the mind 
determines itself, without receiving an impulse from 
either. 

Nor is it only between motives of equal force that 
men have tle power of determining themselves. Whio- 
ever belicves in a future state of rewards and punish- 
ments, and yet acts ina manner which he knows to 
be offensive to Him who is to be the future and final 
judge, unquestionably prefers to the strongest of all 
motives, another which even to himself appears to 
have comparatively but very little strength. Whether 
there be men who occasionally act in this manucr, is a 
question which can be decided enly by an appcal to 
every onc’s consciousness. That there are, we can have 
no doubt; for wo never met with a single individual, 
not biassed by system, who was not ready to acknow- 
ledges that during tbe eourse of his life he had done 
many things, whieh at the time of action lie clearly 
perceived to be contrary to his true interest. Without 
a self-determining power in the mind, this could never 
be the casc. Did motives operate with the necessity 
of physical causes, it is obvious that in every possible 
situation the strongest must constantly prevail; and that 
he who in certain circumstanccs had in time past done 
any partieular thing, would on areturn of the same cir- 
eumstances do the very same thing in every time future. 
Dr Priestley, indeed, wishes to persuade his readers 
that thisis actually the case. ‘ In every determination 
of the mind (says he), or in cascs where volition and 
choice are concerned, all the previous circumstances 
to be considered are the state of mind (including) every 
thing belonging to the will ttself), and the various views 
of things presented to it ;’? and he aflirms, that ‘* when- 
ever tlic same precise circumstances occur twice, the 
very samc determination or choice will certainly be 
made the second time that was made the first.” ‘This 
is an assertion of which no man can controvert the 
truth; for it is an identical proposition. If in the 
circumstances previous to the detcrmination of the 
mind, every thing belonging to the wz// ztself must be 
included, it is self-evident that he who in any given 
circumstanccs lias acted a particular part, will ona re- 
turn of these circumstanecs act the samc part a sccond 
time ; for this is only saying, that he who on two dif- 
ferent occasions shal] excrt volitions of the same ten- 
dency, will not on these occasions exert volitions of 
which the tendencies are diffcrent. But the question 
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to be decided is, Whether a man, in the same general 


cessity and state of mind, possessed of the same degrce of health, 


Liberty. 


times the same volitions. 


285 
If they did, 


and conscious of the same appetites, must, in external 
circumstances perfectly alike, necessarily cxert at all 
That the human niind is 
under no such necessity, we think every man’s consci- 
ousness and experience may abundantly satisfy him ; 


for there are, perhaps, but very few who have not at 


one time resisted temptations, to which at another they 


have chosen to yield. 


That there is a relation between motives and actions, 


folly as well must be confessed ; but that relation is neither 2ceessz- 


as merit 
and deme- 
rit would 
be banishe 
from the 
world. 
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ty, nor constant conjunction. If it were, all actions 
would be perfectly rational; and folly, as well as merit 


qand demerit, would be banished from the conduct of 


men. What is the particular nature of that relation 
which subsists between the voluntary actions of men, 
and the motives from which they proceed, can be 


“known to every individual only by an attentive and 


unbiassed reflection on the operations of his own mind. 
Without this reflection, no man can be made to un- 
derstand it by the reasonings of philosophers, and with 
it no man can‘need the aid of those reasonings. ‘That 
a self-determining power, such as that for which we 
plead, contributes to the sum of human happiness, has 
been shown by Archbishop King and his ingenious 
translator ; who have proved, with the force of demon- 
stration, that the mind can take pleasure in the object 
of its choice, though that object be in itself neither 


‘agreeable nor disagreeable to our natural appetites ; 


and that if it could not, it would be in vain in such 
a world as ours to hope for any portion of felicity. 
¥nto that detail our limits will not permit us to 
enter: but to the reader who wishes for further infor- 


mation, we beg Icave to recommend the last edition 


of King’s Origin of Evil, by Dr Law late bishop of 
Carlisle ; without, however, vouching for the truth 
of all the opinions advanced by either of those learned 
writers. 

Before we conclude this chapter, it may be propcr 
40 observe, that it is only in volition that we are con- 
selous of any original active power in ourselves, and 
that without such consciousness we could never have 
acquired the zotvon of active power. In our desires 
and appetites, we neither are active nor Suppose our- 
selves active. Lord Kames, and most necessarians, 
confound desire with volition; but that they are per- 
fectly distinct is plain from this circumstance, that we 
daily desire many things which we know to be wholly 
out of our own power *, whereas no man ever wrled 
what he did not believe to be zz his own powcr. We 
all desive or wish that our children may be virtuous, 
wise, dnd happy; and though we are conscious that 
it is not in our power to make them so, we cannot 
banish the desire from our breasts. But madmen only 
have ever willed virtue, wisdom, and happiness, to 
«ny person; and if there was ever a man so extrava- 
gantly mad as to cxert such a volition as this, he has 
at the time fancied himself a divinity, and therefore 
believed that the object of his volition depended upon 
himsclf. When the astronomer, whose character is so 
admirably drawn by our great master of moral wis- 
dom +, fancied himself the regulator of the weather 
and the distributor of the seasons, he might w// either 
rain ox sunshine as he thought proper, because he con- 


3 


then must something have always cxisted; otherwise Qrigin’ 


sidered the object of his volition as depending upon 2 Of the | 
power imparted to him from heaven ; but though heing’and 
might desire he could not wl, the rising or the falling tributes | 
of winds, for these he confessed were not subjected to God. || 
his authority. Ina word, without freedom in volition 
power is inconccivable ; and therefore it is as ccrtain 
that we are frce agents, as that we have any notion of 
active powcrs. 


Cuap. VI. Of the Beinc and ATTRIBUTES 
of Gon. 


Ir has been already observed, that as of bodies 
there are various kinds, endowed with various proper- 
ties; so the probability is, that of minds endowed 
with different powers, or differcnt degrees of power, 
the variety may be as great, or perhaps greater. ‘The 
existence and powcrs of our own minds are made known 
to us by consciousness and reflection; and from our de- 
pendent state, and the mutability of the objects around 
us, we are necessarily led to infer the existence of another 
mind, which is independent, unchangeable, eternal, 
and the cause of all things which have a beginning of 
existence. Between that mind and our own, we can 
hardly avoid believing that there are many orders of 
‘‘ thrones, dominations, princedoms, virtues, powers ;” 
but as we have no intuitive knowledge of such inter- 
mediate béings, and cannot from any thing which we 
perccive discern the zecessity of their existence, they are 
not preperly the object of science. The existence how- 236 
ever, and many of the attributes, of One First Cause, The exif 
are capable of the strictest demonstration ; ‘‘ for the in- oan on 

aa 5 . e x0Q C&) 
visible things of him from the creation of the world are pale 0 
clearly seen, being understood by the things which are monstr: 
made.” tion. 

Of this great truth, the most important by far which 
can occupy the mind of man, many demonstrations have 
been given both by divines and by philosophers. We 
shall lay before our readers such a one as to us appcars 
perfectly conclusive, being founded on the intuitive 
knowledge which we have of our own existence, and 
thercforc independent of all theories about the nature 
and reality of the material world. 

Every man, whether he adopt the common theory 
or that of Berkeley respecting matter, is conscious | 
that he Azmse/f exists, and must therefore grant that, See 
something now exists. But, if any thing exists now *, 1 pin! 
that thing which mow exists, must either have been Evil. 
ercated by nothing, i. e. have been caused by no cause, 29%) 
or else it must have created itself, acting before it ex dene 
isted. Both these suppesitions are so palpably absurd, opt Bes 
that no athcist has avowed them, cither among the has exi? 
ancients or the moderns. We must therefore admit, from eH 
either that there is some one zzdependent being, which™” — 
now exists, and always has existed ; or that the things 
which we know to cxist at present (every man’s self 
for instance), were produeed by something which had 
its existence from something else, which also depended 
upon some other cazse, and so on in an infinite series of 
caused or successive beings. But this last supposition, 
though it has been often made, is as grossly absurd as 
either of the two former. For of this infinite series, 
either some one part has mot been successive to any other, 
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or else ad/ the several parts of it have been successive. 


and At-If some one part of it was not successive, then it had 


a first part ; which destroys the supposition of its infi- 
nity (R). Ifa the several parts of it have been suc- 
cessive, then have they all ouce been futwre ; but if they 
have a/l been future, a time may be conccived when 
none of them had existence : and if so, then it follows, 
either that all the parés, and consequently the whole of 
this infinite series, must have arisen from nothing, which 
is absurd; or else that there must be something in the 
whole besides what is contained in all the parts, which 
33 also absurd. 

As the possibility or impossibility of an infinite se- 
ries of dependent beings is the main question at issue 
between the atheists and us, we shall state the preced- 
ing reasoning in a manner somewhat different. For 
this purpose, let us suppose some onc to affirm, that the 
course of gencration has had no beginning, and conse- 
quently that the number of successive births has been 
infinite. We would ask such a person, Whether be- 
fore the birth of Abraham, for example *, there had 
past an infinite series of generations or not? If not, 
the course of generation must have had a beginning, 
which is the conclusion for which we contend. But 
if the series past was infinite, then at the birth of Jo- 
seph the great-grandson of Abraham, it is evident, 
that more generations were past, and that the number 
then.was greatcr than that which was supposed to be 
infinite ; so that upon this supposition we have a num- 
ber that is both infinite and not infinite, which is a 
manifest contradiction. Should it be said that the 
number of generations was infinite, as well at the birth 
of Abraham as at the birth of Joseph ; it will then fol- 
low, that one infinite may be greater than another of the 
very same kind; and consequently that an iafinite may be 
bounded, 1. e. be finite. But should it be alleged, that the 
zumber of births at Abraham’s was finite, and became 
infinite when it reached to Joseph’s, it will then follow, 
that one finite number added to another may make an 
infinite number, which is directly contrary to every pos- 
sible notion of infinity. We might argue in the same 
manner against an infinite serics of every kind, the very 
supposition of which involves the most palpable contra- 
dictions. See Chap. Of Inrinity end MTERNITY. 

From the impossibility of an infimite series 1t necessari- 
ly follows, that there exists, and must have existed from 
cternity, some one independent being, whose duration 
cannot be commensurate with sucecssion, and to whom 
the relation of time is uot applicable. Here will some 
athetsts presently imagine, that by the same mode of rea- 
soning they may disprove tlic existence of God: for do 
not they who thus destroy the eternity of the world, 
destroy at the same time the etcrnity of the Creator ? 
Uf time itself be not eternal, how can the Deity or any 
thing else be so ? 

In urging these questions, it must be taken for grant- 
ed that timc is essential to all existence, and that God 
cannot be eternal otherwise than by a successive flux of 
infinite tine. But it has been already shown (N° 224.), 
that successive duration is not cssential to existence ; 
that we can even conceive existence without succession ; 
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and it may here be added, that if we suppose’a perfect Of the Be- 
being alone in nature, we shall find it impossible toing and At- 
imagine any szecesston of tdeas, any flux of moments, or ae of 
any alteration or increase whatever in his knowledge and , “— 
essence. Such duration as we are acquainted with can 
have no rclation to an immutable Being, while supposed 
to exist alone; but as soon as he determined to exercise 
his several attributes in the production of something di- 
stinct from himself, then, and not till then, have we 
reason to think that tz7e, suceesston, and tnerease, began. 
These atheistical questions, therefore, instead of contain- 
ing an objection to the existence of a Deity, aflord a plain 
demonstration of it: for since it is not more evident that 
something now exists than that something must have ex- 
isted from eternity $ and since it has been shown, that 
neither the world in its present statc, uor timc, nor any 
thing capable of change or succession, can possibly be 
eternal; it follows, that there must necessarily be some | 
Being who, in the order of nature, is before time, and 
who, in the stability and immutable perfection of lis own 
uitelligence, comprehends at once his yesterday, to-day, 
and for ever. ‘* The atheists (says the exeellent Cud- 
worth *) can here only smile, or make wry faces, and ¥ Jofetfec- 
show their little wit in quibbling upon zznc-stans, or a tual Sys- 
standing now of eternity ; as if that standing eternity of Fe book *- 
the Devty (which with so much reason hath been con- pee: 5- 
tended for by the ancient genuine thetsts) were nothing 
buta pitiful small moment of time standing stall, and as if 
the duration of all beings whatsoever must needs be like 
our own: whereas the duration of every thing must of 
necessity he agreeable to its nature ; and therefore, as 
that whose zmperfect nature is ever flowing like a river, 
and consists in continual motion and changes onc after 
another, must needs have accordingly a successive and 
flowing duration sliding perpetually from present into. 
past, and always hasting on towards the future, expect- 
ing something of itself which is not yet in being; se 
must that whose perfect nature is essentially immutable 
have permanent and unchanging duration, never losing 
any thing of itself once present, nor yet running forward 
to meet something of itself which is not yet in being.” —agy 
From the eternity of the Supreme Being we necessa- who is seif- 
rily inter his independence or self-existence ; for that existent, 
which never had a beginning of existence cannot possi-*” 
bly have any cause of that existence, or in any manner 
depend upon any other being, but must exist of itself, 
or he sclf-existent. ~ 290 
Eternity ad partem post, or necessary existence, or the cannot 
impossibility of ever ceasing to be, follows from inde- cease to be.’ 
pendence: For to the nature of that which exists with- 
out any cause, existence must be essential. But a he- 
ing whose eixstence is of itself and cssential to its na- 
ture, cannot be zdzffercnt to existence or nonexistence, . 
but must exist zecessari/y. And liere it may be proper. 
to observe, that the word zecess7ly, when applied to ex- 
istenec, may be taken in two acceptations very different 
from each othert; either as it ariscs from the relation t Notes to 
which the existence of that being, of which it is affirm- ee oi 
: . ‘ vil, and 
ed, has to the existence of other things ; or from the re- 7 1y°5 In. 
lation which the actzal existence of that thing has to guiry into 


the manner of its owz7 existence. the Ideas 
- Q 2 Ino Space, 
4 &e. 
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(R) Tay erauear ovr esix ovdsy redler, Arist. Phys. lib. vill. cap. 5. sect. 4. 
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Of the Be. Im the former sense, when necessity of existence has 
ing and At-relation to the existence of other things, it denotes 
tributes of that the supposition of the mov-existence of that thing 
God. of which necessity is affirmed, implies the non-existence 
ag of things which we know to exist. ‘Thus, some inde- 
What is pendent being does zecessarily exist; because, to sup- 
meant by pose x0 zmdependent being, implies that there are xo de- 
necessary yendent beings; the contrary of whicli we know to be 
existence. : 
true. 

In the second sense, when the necessity of existence 
arises from the relation which the actaal existence of 
any thing has to the manner of its own existence, ne- 
cessity means, that the thing, of which it is affirmed, 
exists after such a manner as that it never could im 
time past have been nonexistent, or can in time future 
cease to bc. hus, cvery independent being, as it exists 
without a cause, 7s necessarily existing 5 because exist- 
ence is essential to such a being ; so that it never could 
begin to exist, and never can cease to be: For to sup- 
pose a being to begin to exist, or to lose its existence, is 
to suppose a change from nonentity to entity, or vice 
versa; and to suppose such a change is to suppose a 
cause upon which that being depends. Every being, 
therefore, which is independent, i. e. which had no 
cause of its existence, must exist zecessarzy, and cannot 
possibly have begun to exist in time past, or cease to be 

‘ in time future. 
92 | ; ‘ 

Only one These two kinds of necessity as applied to existence, 
necessarily though they have been often confonnded, are in them- 
existent be- selves perfectly distinct: For though a being cannot 
— be necessarily existent in the former sense without be- 
sense; and tng so in the latter also; yet may it be necessarily ex- 
istent in the latter sensc without being so in the for- 
mer. For any thing that we know to the contrary, 
there may be two or more beings existing zccessarily 
in the latter sense of the word wecessity, i. e. with re- 
gard to zndependence and the manner of their own exist- 
ence: but in the former sense of the word, i. e. in rela- 
sion to this system, there can be but one necessarily ex- 
istent being; for it isobvious that no more are necessa- 
ry to account for the production of the dependent beings 
which we know to exist. To suppose the non-existence 
of all independent beings, implies the non-existence of 
all dependent beings, ourselves, and every thing else ; 
but to suppose the non-existence of all independent be- 
ings except ove, involves in the supposition no such ab- 
293  Ssurdity. 

though Thus the phenomena of nature lead us, by the 
there might strictest reasoning, to one first cause, which is sufti- 
be more cient for their production ; and therefore none but ove 


pay = rot first cause can in this sensc of the word be necessary: 
ter,they And though several more zndependcnt beings might pos- 
Would be sibly_cxist, yet they would be no gods to us: they 
7 gods to would have no relation to us demonstrable by reason, 


nor we any thing to do with them. For if the sup- 
position of them cxistence were not requisite to the 
production of this system, which it obviously would 
not be, we could percezve no necessity for itat all; we 
could never discover it by our own’faculties, and there- 
fore it could be nothing to us. And though two or 
three such beings should exist, and act in the formation 
and povernment of their respective systems, or agrce zn 
ene; yet till their existence and operations were made 
known to us, and anatural relation discovercd, nothing 
would be due from us to them. They would have no 
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religious or moral relations to us; and we should have of the 
no reason to call more than onc of them owr creator, ing and ; 
preserver and governor, which is the proper sense of the "utes | 
word God. ed 

To show in this manner that there is only ove cter- | 
nal self-existent Being which bears the relation of God 294. 
to us, scems to be going as far as is necessary, or asImpossil), 
natural light will lead us. ‘Those who endeavour to? denon 
demonstrate that there cannot possibly be more than Une Shere a 
self-existent Being, either reason in a circle, or proceed be but or 
upon principles which their antagonists cannot beself-exis. 
compelled to grant. When they deduce the Divine tent Beir} 
unity from imdependence or omnipotence, they cvi- | 
dently presuppose it in their defhnition of these attri- 
butes: and when they infer it from the nature of space 
and duration, which they consider as modes of the 
self-existent Being, they take it for granted, that space 
and duration have a real existence, independent of us. 
and our thoughts ; and that the one is infinite and the 
other eternal, contrary to what has been already prov- 
ed, we think, with the force of demonstration. ‘lhe 
celebrated Dr Clarke made much use of space and du- 
ration in his attempt to demonstrate that there can be 
but one self-existent Being; but he argues for the 
same thing from the nature of necessity as applied to 
existence. 295 

‘s Necessity (says he *), absolute in itself, is semple Dr Clark’ 
and wnzform and universal, without any possible difer-firstdem 
ence, difformity, or variety, whatsoever : and all varvety tine > 
or difercnce of existence must needs arise from some ea- * Tlic 
ternal cause,andbe dependent upon at, and proportionable stration. 
to the efficiency of that cazse, whatsoever it be. Ab-the Bem 
solute necessity, im which there can be no variationin any aa | 
kind or degree, cannot be the ground of existence of a Gog | 
numbcr of beings, however szmzlar and agreeing: be- Prop, 7. 
cause, without any other diffcrence, even number is itself 
a manifest diformity or inequality (if I may so speak) 
of cfficicncy or causality.” 296 

Such is this great man’s first argument from neces- examine: 
sity, to prove that there cannot be more than one self- and shov 
existent Being. But whatis this xecesszty which proves oe a 
so much? It is the ground of existence (he says) of. | 
that which exists of itself; and if so, it must, in the 
order of nature, and in our conceptions, be anteeedent 
to that being of whose existence it is the ground. Con- 
cerning such @ principle, there are but three supposi- 
tions which can possibly be made ; and all of them may 
be shown to be absurd and contradictory. We may 
suppose either the swbstance itself, some property of that 
substance, or something extrinsic to both, to be this 
antecedent ground of existence prior in the order of na- 
ture to the first cause. 

One would think, from the turn of the argument 
which here represents this antecedent necessity as eff- _., ; 
erent and causal, that 1t were considered as something ‘2 oh 
extrinsic to the first cause +. Indeed if the words have ‘Arnel 
any meaning in them at all, or any force of argument, @ priori, 
they must be so understood, just as we understand them added | 
of auy external cause producing its effect. But as an os 
extrinsic principle is absurd in itself, and is besides re- j,, Fieas . 
jected by Dr Clarke, who says expressly, that ‘ of the of Space, | 
thing which derives not its being from any other thing, Time, /”, 
this zecessity or ground of existence must be 2” the thing” | 
itself,” we need not say a word more of the last of these a 
suppositions.. 

" Let 
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VI. 


Let us then consider the first; let us take the sub- 


of nature. Surely we need not observe that nothing 
can be more absurd or contradictory than such a sup- 
position. Dr Clarke himself repeatedly aflirms, and it 
would be strange indeed if he did not affirm, that no 
being, no thing whatever, can be conceived as in any 
respect prior to the first cause. 

The only remaining supposition is, that some attrzbute 
or property of the seli-existent Being may be conceived 
as in the order of nature aztceedent to that being. But 
this, if possible, is more absurd than either of the two 
preceding suppositions. An attribute is attributed to its 
subject as its ground or support, and not the swhject to 
its attribute. A property, in the very notion of it, is 
proper to the substance to which it belongs, and sxbse- 
quent to it both in our conceptions and in the order of 
nature. An antecedent attribute, or antecedent property, 
is a solecism as great, and a contradiction as flat, as an 
antecedent subsequent or subsequent antecedent, wnder- 
stood in the same sense and in the same syllogism. Fivery 
property or attribute, as such, presnpposes its subject 5 
and cannot otherwise be understood. ‘This is a truth 
so obvious and so forcible, that it sometimes cxtorts 
the assent even of those who upon other occasions labour 
to obscure it. It is confessed by Dr Clarke *, that 
‘the scholastic way of proving the eazstence of the 


theSixth self-existent Being from the absolute perfection of lis 


nature, 18 berrsgey weoregey. Jor all or any perfections 
(says he) presuppose existence; which is a petit7o 
principt.”’ If therefore properties, modes, or attributes 
in God, be considered as perfections (and it is impos- 
sible to consider them as any thing else), then, by this 
confession of the great author himself, they must all or 
any of them presuppose existence. It is indeed immc- 
diately added in the same placc, that barc neeessity of 
existenee doe$§ not presuppose, but infer existcnee 5” 
which is true only if such necessity be supposed to be a 
principle extrznsic, the absurdity of whieh has been 
already shown, and is indeed universally confessed. If 
it be a mode or a property, it must presuppose the exist- 
ence of its subject, as certainly and as evidently as it is 
a mode or a property. It meght perhaps a posterior? in- 
fer the existence of its subject, as effects may infer a 


causc; but that it should infer in the other way @ prior?’ 


i8 altogether as impossible as that a triangle should bea 
square, or a globe a parallelogram. 

Doubtful, as it would seem, of the force of his first 
argument, whicli even those who pretend to be con- 
vinecd by it acknowledge to be obscure, tlie doctor 
gives a second, which we must confess appears to us to 
be still more obscure, and if possible less conclusive. 


“To suppose two or more distinct beings existing of 


themselves necessarily and independent of each other, im- 
plies (he says) this contradiction, that each of them be- 
ing independent from the other, they may either of 
them be supposed to exist alone; suv that it will be no 
contradiction to suppose the other not to exist; and 
consequently: neither of them will be necessarily existing. 
Whatsoever therefore exists necessarily is the one sim- 
ple essence of the self-existent.Being ; and whatsoever 
differs from that is not necessarily existing, because in 
absolute necessity there can be no difference or diversity 
of existence. , 
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“‘ Necessity is used here in two different senses *, 
both as absolute and relative. In the former, neither of 
the two beings can exist without the other, i. e. with- 
out our supposing the other to cxist also, since that is 
equally necessary. In the latter, either of them may 
exist alone, i. e. as without the help of the other, or with- 
out the supposition of the other as requisite to its own 


existence. ‘I'he consequence, therefore, that either of® 


them may exist alone, and so neither of them is neces- 
sary, is a mere equivocution on necessity, using it both in 
au absolute and relative sense at the same time.” But 
as this is a question of the highest importatice, and as 
the author was a man of great worth, we shall consider 
lus argument upon the supposition that the word 7e- 
cessity has from the beginning to the end of it the same 
invariable meaning. 

It has been already observed, that there are only two 
senses in which that word can be applicd to the exist- 
ence of any being; and whether it be here used in the 
one or the other of these senses, the reasoning, if re- 
solved into a syllogism, will appear to be inconclusive. 
If the word be taken in that sense of necessity which 
arises from the relation that dependent beings which 
we know to cxist bear to some one independent Being, 
the argument will stand thus: 


From 2a known effect no more causes can be 2ecessa- 
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rify inferred than what are sufficicnt to account for. 


that effect ; but 

One self-existent and independent Being is sufficient 
to account for all the phenomena of nature ; there- 
fore, from the phenomena, &c. 

No more than one such Being ean be necessarily in- 
ferrcd to cxist. 


But though no more than oxze independent .being 
can in this sense of the word zecessarily exist, it by no 
means follows from this syllogism, that two or more 
such beings may not possibly exist. It is, indced, a plain 


contradiction to say, that two or more self-existent . 


beings are in this sense necessary ; but surely there is 
no contradiction in saying, that two or twenty such 
beings are possible. We could not, therefore, by this 
argument convict a person of absurdity, who should 
affirm that two or more independent beings actually 
cxist. We might, indeed, deny the existence of them 
all but one, beeanse onc is sufficient to account for 
those phenomena, from which alone we know that 
any independent being cxists ; but because one of them 
might be supposed to exist alone, so that it would be 
no contradiction to suppose the other not to exist ; 
we know not how the doetor camc to affirm, in direct 
opposition to his own demonstration, that mot one of 
them would be necessarily existing. 

Necessity, as applied to existence, in the other sense 
of the word, arises, as we have seen, from the relation 
which the actwal existence of the being, of which it 
may be affirmed, has to the zanner of that being’s ex- 
istence. It is the same necessity, we are told *, with 
that which is the causc of the unalterable proportion 
between two and four; and it is considered as the 
JSormal cause or ground of the existence of an independ- 
ent being. Were it not for the strange expressions 
formal cause and ground of existenee, we should have no 
objection to this account of that necessity by which a 
being independent undoubtedly exists: but this kind 
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Of the Be- Of necessity is a principle which will not support the 
ing and At-superstrueture which the learned author labours to 
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is certainly absurd, if it be hot impious ; for if that ofthe Bol 
to which existence is essential, does not exist without ing and Ai) 


tributes of raise upon it. The same zecesstty which is’ the cause 

o- ,of the unalterable proportion between two and four, 
is ikewise the cause of the unalterable proportion be- 
tween three and szv, between four and cight, and be- 
tween five and ten, &c. But if it can be the cause of 
so many different proportions of the same kind, why 
may it not be the formal cause or ground of existence 
‘to as many independent betngs of the same kind as well 
as to one? The following syllogism, we apprchend, to 
be legitimate both in mode and figure, and its conclu- 
sion 18 directly contrary to the proposition which the 
doctor deduces from the same notion of necessity. 


If necessity, considcred as a formal cause or ground 
of evzstence, be in one zrstance of its causality the 
formal cause or ground of existence to many 
things of the same kind, it may likewise in every 
other instance of its causality, be the formal cause 
‘er ground of existence to many things of the same 
kind. 

But such necessity, in that itistance of its causality 
where it is the formal cause or ground of exist- 
‘ence to the unalterable proportion between two 
and four, zs the formal cause or ground of exist- 
ence to many proportions of the same kind. 

Therefore, the same necessity in that other instance 
of its causality, where it is said to be the formal 
cause or ground of existence to one independent 
being, undoubtedly may be the formal cause or 
ground of existence to many independent beings of 
the same kind. 


2 : ae ; : 
Nensaail’y. Thus it appears, that zecesstty, in any sense in which 


any cause eflicicnt or formal, we shall be obliged to 'ibuteso 

inquire after a cause or ground of this cause, and thus 2°. 

be involved in all the absurdities and contradictions of 

an infinite series. We have insisted the longer on this 

point, because zecessity, as the foundation of the argu- 

ment @ przor7, has sometimes been employed to very 

bad purposes. Attempts have been made from the no- 

tion of necessary cxistence, to prove that the Supreme 

Being cannot be a free agent, and to sct the first prin- 

ciples of the religion of natnre at variance with those 

which are revealed in the Seriptures. i | 
But though we are firmly persuaded that the di-The unit 

vane unity cannot be demonstrated a priort, we are far of God — 

from thinking it incapable of any proof. On the con- hey pre 

trary, the common arguments @ posterzor7, drawn from” 

the order and harmony of the wold, have always sa- 

tished us, and in our opinion must satisfy every per- 

sen capable of proportioning his assent to evidence, 

that the Creator and Preserver of such a system has 

but ove will and ove intelligence, and therefore 1s him- 

self but one dezng. But proof is one thing, and demou- 

stration 1s, in the proper sense of the word, another (G). 

And if we cannot arrive at absolute certainty concern- 

ing this important truth by the light of nature, we 

ought to be the more thankful for that revelation, which 

has put the unity of Ged past dispute to all who believe 

the holy Scriptures. : jor | 
The being which is self-existent and independent God oma 

must be also omnipotent. ‘That such a being has active PUM 

power in some degree, 18 shown at the same time and 

by the same mcdium that we prove his ewxistencc} 

and since he depends upon uo cause for his existence 


a danger- it ean be properly affirmed of existence, cannot be the 


or his power, he cannot depend upon any for the ex- 
cous pril- foundation of any argument to prove the impossibility 


-ertion of that power, and consequently no /zmits can be 


‘ciple. of more than one self-existent being. It is indeed a prin- 
eiple from which we apprehend that no positive con- 
clusion whatever ean be deduced by reasoning @ prior7. 
That necessity of existence may be predicated of a 

being which is independent and uncreated, is self-evi- 
dent; because to the zature of such a being, exist- 
ence is essential. But whilst that nature itself remains 
wholly zxcomprehenstble by us, it is impossible that we 
should discover, by our own unassisted reason, whether 
it can be the nature of oz/y one, or of more than one, 
independent being. ‘To argue from necessity, as if it 
were the cause or ground of existence to such a being, 


applied to it. Limitation is an effect of some superior 
cause, which in the present instance there cannot be: 
consequently to suppese /zmzts where there can be no 
limiter, is to suppose an effect without a cause. Fora 
being to be Uimited or deficient im any respect *, is * Notes? 
to be dependent in that respect on some other being King 
which gave it just so much and uo morc; consequent- "| 
ly that being which in 20 respect depends upou any 

other is in zo respect limited or deficient. In all beings | 
capable of increase or diminution, and consequently 

incapable of perfection or absolute infinity, limitation or 
defect is indeed a necessary consequence of existence, 


and 


(G) Johu Gerhard and John Vossius both cite Gabriel Brel as acknowledging the unity of God to be incapable 
of rigid demonstration; and with the sentiments of that schoolman, those two learned divines profess their own 
fo agree. ° 

Sed Biel (1 Sant. Dist. 2. Q. 10. Art. 3.), statuit quod tantum znuwm esse Deum, sit ercditum et non denion- 
stratum ratione naturali nobis in via possibili.” Id nos ita interpretamur; etiamsi ex nature Libro rationes non 
contemnende pro unttate divine essentie asserenda erui possint, eas tamen ad fidei wAngoPogiay cordibus nostris iti- 
gencrandum, non satis eflicaces esse. Ergo mens prius confirmanda est ex verbo Dez, et illustribus testimoniis in 
quibus se Deus generi humano patefecit: Postea utiliter potest addi censideratio philosophicarum demonstrationum. 
Gerhard. Loc. Comm. tom. i. p. 106. | 

_ Dissentit Gabriel Biel, qui ante annos hosee 140 Tubingenst Gymnasio prefnit. Is censet probabiles magis ra- 
‘tiones esse quam evzdentes et certas.—Verum esto sane, ut solze non Sint emedeurixes: At magnum iis pondus ad- 
dit traditzo vetus ; tum autem quod argumenta isthe, si non PLOrsus esrodexrixnes, saltem usque adeo probabiiia sint, 


ut ts wodvéues patroni nihil ullius momenti adferre valeant ; eur plusquam unum statuere deum potius conveniat: 
Voss. de Idolatria, lib. i. 5. 2. | 


fthe Be- and is only a zegation of that perfection which is wholly 
sand At- incompatible with their nature ; and therefore in these 
ites OC heines it requires no further cause. But in a being 
God. | — —- , 
sagem! naturally capable of perfection or absolute zufinzty, all am- 
perfection or finitencss, as it cannot flow from the zatwre 
of that being, seems to require some ground or reason ; 
which reason, as it is foreign from the being itself, must 
be t>e cflect of some other external cause, and conse- 
quently cannot have place in the first cause. That the 
self-existent being is eapable of perfection or absolute 
infinity must be granted, because he is mamfestly the 
subject of one infinite or perfect attribute, viz. efer- 
nity, or absolnte invariable existence. In this respect 
his existenee has been shown to be perfect, and there- 
fore it szay be perfect in every other respect also. Now 
that which is the subject of one finite attribute or 
perfection, must have all its attributes infinitely or in 
perfection ; since to have any perfections in a finite 
limited manner, when the subject and these perfec- 
tions are both capable of strict cafinity, would be the 
forementioned absurdity of positive limitation without 
a cause. ‘Io suppose this eternal and independent 
| being limited z7 or dy its own xature, 1s to suppose some 
antecedent nature ox limiting quality superior to that be- 
| ing, to the existence of which no thing, no quality, 1s 
} in any respect anteecdent or superior. And to suppose 
that there is no such thing as active power in a being 
which is evidently the fountain of all power, is the 
erossest of all absurdities. ‘The same method of rea- 
soning will prove knowledge and every other per- 
fection to be zvfindte in the Deity, when once we have 
proved that perfection to belong to him at all; at least 
it will show, that to suppose it limited is unreasonable, 
sivee we can find no manner of ground for limitation in 
| any respect; and this is as far as we nced go, or per- 
laps as natural light will lead us. 
fe Of the omnipotence of the supreme Being some 
nce can philosophers as well theists as atheists, have talked very 
‘every absurdly. Hobbes *, with a view to make this attribute 
ingwhich appear impossible and ridiculous, affirms “ that God 
“a by his omnipotence or infinite power could turn a 
Ntradic. tree into a syllogism.” And Des Cartes}, though 
Mn. certainly no atheist, childishly asserts, that all things 
Leviath. whatever, cven abstract truth and falschood, do so de- 


| 


* 3- pend upon the arbitrary will and power of God, as 
lV Objec., that if he had pleased, ‘ twice two should not have been 


hnes Ser. four, nor the three angles of a plain triangle equal 


$6. to two right ones.” But the true motion of Omnipo- 
| tence, so far from implying a power to turn a tree into 
a syllogism, or to make twice two not cqual to four, 1m- 
plies only that the being possessed of it can actually 
perform whatever cau be conceived by the most per- 
fect understanding ; conception in this case being the 
measure of possibility. Now every thing may be con- 
ceived by a mind sufficiently enlarged which does not 
involve in it a direct contradiction ; but what we clear- 
ly discern to imply a contradiction, such as that a thing 
may be and not be at the same instant, cannot be con- 


ceived by any intellect, or made to exist by any power. 
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And thus has this attribute of the Divinity been al- of the Be- 
ways stated, not only by the wiser Christians, but also ing and At- 
by most of the ancient philosophers themselves, who ex- oo of 
pressly admit that ‘ nothing is exempted from the di- Hy 
vine power, but only to make that which hath been 
done to be undone (H).” 303 
And here it may be asked, Whether creation, in Creation 
the proper sense of the word (see CREATION), be Possible to 
within the compass of infinite power. All the an- — “ 
cicnt philosophers, who were unenlightened by ‘the * see afo- 
ays of divine revelation, held that it is not * ; ground-skeim’s Dis- 
ing their opinion upon this maxim, Ea nihilo nihil fit.sertation on 
But the maxim will support no such conclnsion.— We eSeierrs 
The ancients, or at least the Peripatetic school, with son of ; 
the metaphysics of which we are best uequainted, con- Cudworth's 
sidered four kinds of causes, the efficrent, the saterial, Intellectuat 
the formal, and the final; and though they extended S¥e™ 
the maxim to the first fwo, if not to all these causes, 
it is a self-evident truth only when applied to the eff- 
ctent cause. Without the actual exertion of power, it 
is indeed most certain that nothing could be brought 
into existence; but it is so far from being clear that 
prc-existent matter, or, as Aristotle chose to express 
himself, a saterzal cause, must he supposed for infinite 
power to operatc upon, that, we think, every man 
may find complete evidence of the contrary in him- 
sclf. That sensation, intelligence, consciousness, and 
volition, are not the result of any modifications of fi- 
gure and motion, is a truth as evident as that consci- 
onsness is not swift, nor volition square. If then these 
be the powers or properties of a bemg distinct from 
matter, which we think capable of the completest proof, 
every man who docs not believe that his mind has ex- 
isted and heen conscious from eternity, must be cca- 
vinced that the power of creation has been exerted in 
himself. If it be denied that there is any immaterial 
substanee in man, still it must be confessed, that, as 
inatter is not essentially conscious, and cannot be made 
so by any particular organization, there 1s some real 
thing or entity, call it what you please, whieh has either 
existed and been conscious from eternity, or been in 
time brought from non-entity into existence by an cx- 
ertion of infinite power. 
To this perhaps some one may object, that upon 
our own supposition of the inability of the human 
mind to exert its faculties but in union with some 
material and organized system, the mind of every man 
may have existed from eternity without being consci- 
ous of its own existence 3 and that, therefore, we have 
in ourselves no evidence of creation, but only of the 
union of two seJf-existent substances, which, in they 
prior state, had been distinct and scparate from cach 
other. But such an objection as this, we beg leave 
to reply, can arise from nothing but misapprehension 
of our hypothesis, and of the reasons by which we 
think it supported. We suppose, that to the exer- 
tion of the human faculties, a body of some kind or 
other may be necessary as an instrument, not merely 
from what we observe of the dependence of pereep- 
tion 
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(H) Te Oe syeyoves ovx evdsveton men vyeverbas’ dio aryabas Ayatur. 
Movov yae avtou xas bios gepioxsrees, 
Ayunte wow, aro avn memgaypeva, Arist. ad Licomach. lib. v1. cap. 2; 
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Of the Be- tion and memory on the state of the brain, but be- 
ing and At-cause we cannot conceive a Creator of infinite wisdom 
bab. of and goodness to immerse in systems of matter, minds 
vmees to Which he knows that such systems must be always 
useless and often hurtful. We believe, therefore, that 
our souls and bodies were created and formed for each 
other ; but as our present adversaries admit not of a 
‘Creator, we must ask them, How their self-existent 
souls have been disposed of from eternity, and by what 
power they have all in duc succession been united each 
to its proper body? As before the union they werc 
not conscious, they could not unite themselves ; and 
to suppose them united by some supcrior intelligence, 
is to suppose them in some respects dependent on that 
intelligence, which scems not to accord with their 
self-cxistence. Whatever is self-existent and eternal 
must be independent ; and if possessed of any power, 
eannot be conceived to have that power limited.— 
We repeat, therefore, that every man has in himself 
sufficient evidence that creation is possible; for if in- 
dinite power can create an immaterial and percipicnt 
being, it may surely be supposed capable of creating 

dead and unintelligent matter. 

But the creation of the material system may be 
shown to be in the highest degree probable by other 
arguments, ‘Ihc same reasoning which proves the 
impossibility of an infinite series and of eternal time, 
proves that the universe cannot have existed from eter- 
nity in its prescnt state. But if it has not existed from 
eternity in its present state, it belongs to the oppo- 
nents of ereation to say what was its former. We 
talk indeed of chaos ; but such language, when a Crea- 
tor 1s not admitted, is most unphilosophical trifling. 

idee: it appears from the most accurate inquiries that have 
Inntta in Deen made into the substance and essence of body *, 
to the Na. that the atoms of which cach mass is composed are 
ture of the held together by a foreign foree. If by chaos be 
Human meant matter, when this force is supposed to be re- 
Soul, moved, we must beg leave to say, that of such a sub- 
stance we have neither idea nor notion, and cannot 
distinguish it from nonentity. The original atoms 
of matter, we believe indecd to require no other 
agency to keep cach entire than that fiat by which 
it was ercated ; but still, as those atoms are conceiv- 
ed to be solid and extended, they must be capable 
of division by infinite power; and if that fiat or influ- 
ence which makes them solid and extended were re- 
moved, they would lose solidity and extension, and of 
course become nothing. So far is it, thereforc, from 
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(1) “ Ridicula foret et inepta ejus temcritas, qui corporum ideo creationem sibi duceret negandum esse, 
quod cjus creationis claram et perspicuam notionem effin gere cogitationc nobis haud licet. 
Copia, quarum perspicuis et apertis carcmus notionibus. Et si omnia neganda continuo nobis essent, quorum 
confusam tantum et imperfectam consequi possumus notionem, omnia fere nobis cssent neganda, exccptis 7e/a- 
tvonibus, quas inter notiones quasdam abstractas esse intelligimus. Quis intcriorem sibi naturam rerum, tam cor- 
: Et esse tamen has naturas, omni plane dubitatione vacat. 
Quis quemadmodum altera harum -naturarum agat in alteram, sese scire, affirmet ? 
propter quas hi vel illi effectus, quos videmus quotidie contingerc, 4 certis veniant corporibus, jure glorietur ?— 
Nec tamen quisquam cst, qui vel illam anime in corpus operationcm, vel hos effectus in dubium revocare ausit. 
novimus, nec idcirco nos ab illis dimoveri patiamur, quod multa rursus sunt, 

) contra muita nos fugere et cognitionem nostram superare, cequo at tranquillo fe- 
Joannis Clerict contra eos gut negant, ex nihilo ulla ratione fiert posse aliquid, observationes 3 1 


i: porum, quam spirituum, cognitam esse dixerit ? 


Teneamus igitur ea, que certo 
quorum naturam ignoramus ; 
ramus animo. 
Moshemit edit. Intellec. Syst, 
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being true, that the creation of matter appears to be Opthep, 
impossible, that we are compelled by every thing thating and 
we know of it to believe that matter cannot possibly tbutes 
be self-existent. | heh 
‘“‘ Because it is undeniably certain, concerning our- 
selves (says Cudworth+), and all imperfeet beings, | Iatellec. 
that none of these can create any new substance, men tual Syste; 
are apt to measure all things by their own scantling, ne L 
and to suppose it universally impossible for any power ©” * 
whatever thus to create. But since it is certain, that 
imperfect beings can themselves produce some things 
out of nothing pre-existing, as mew cogitations, new 
local motion, and new modifications of things corporeal, 
it is surely reasonable to think that an absolutely per- 
fect Being can do something more, i.e. create new sub- 
stances, or give them their whole being. And it may 
well be thought as easy for God or an Omnipotent 
Being, to make a whole world, matter and all, ¢ ov 
ovlwy, as it is for us to create a thought or to move a 
finger, or for the sun to send out rays, or a candle 
light; or lastly, for an opaque body to produce an 
image of itself in a glass or water, or to project a sha- 
dow: all these imperfect things being but the ener- 
fics, rays, images, or shadows, of the Deity. For 2 
substance to be made out of nothing by God, or a Be- 
ing infinitely perfect, is not for it to be made out of no- 
thing in the impossible scnse, because it comes from 
him who is a//. Nor can it be said to be impossible 
for any thing whatever to be made by that which 
hath not only znfinitely greater perfection, but also znfi- 
mte active power. It is indeed true, that infinite 
power itself cannot do things in their own nature im- 
possible ; and, therefore, those who deny creation, 
ought to prove, that it is absolutely impossible for a 
substance, though not for an acezdent or modification, to 
be brought from non-existence into bezng. But no- 
thing is in itself impossible, which does not imply a 
contradiction: and though it be a contradiction for 
a thing to be and not to be at the same time, there 
is surcly no contradiction in conceiving an imperfect 
being, which before was not, afterwards to be.”? To 
call in question the possibility of creation, because we | 
have no adequate conception how a thing can be brought 
into existence, would be in the highest degree absurd 5 | 
for it may be doubted, whether we have adequate con- | 
ceptions of any thing exccpt our own ideas and their | 
various relations (1). 304 | 
That Being which is self-existent, omnipotent, and God a fre 
omniscient, is not a necessary, but a free agent ; for ac- agent; > 
trve 


Infinita enim est rerum 


Quis causas sibi patcre, 


hap. 
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[the Be- t2ve power implies freedom, and cufintic power tufinite 
; and At- freedom, 
ibutes of power, wliat can have no opposition made to its will, 

—w nor restraint laid on its actions, must both will and 


What, thercfore, hath no bounds set to its 


aet freely. “If the Supreme Cause were not a be- 
nig endowed with liborty and choice, but a mere ne- 
cessary agent, then would it follow, as Dy Clarke well 
observes *, that nothing which is not, could posstbly 
have been; and that nothing which is, conld posscbly 
not have been; and that no mode or circumstance of 
the existence of any thing could poss‘b/y have been in 
any respect otherwise than it now actually is. All 
which being evidently most false and absurd; it follows, 
on the contrary, that the Supreme Cause is not a mere 
necessary agent, but a Being endued with liberty and 
choice.” 

To this reasoning it has been lately replied +, that 
“ Clarke must have known, that all those who con- 
tend against the free agency of the Deity, do of course 
acknowledge, that nothing could have happened, or 
docs happen, or will happen, but what actually has 
happened, or doth happen, or will happen; and that 
it is most false and absurd to deny it.’ It is, there- 
fore, according to the necessarians, absolutely impos- 
sible, that at present there could exist upon this earth 
more or fewer persons than are now actually alive; 
that the earth could move in any other direction than 
from west to cast; or that there could be more or 
fewer planets in the solar system. Yet is it most cer- 
tain, that there have been fewcr persons on the earth 
than there are now; that there is not a cultivated 
country in Europe which could not contain more people 
than now inhabit it; that the comets move in very 
different dircctions from that of west to east ; and that 
as, till very lately, we conccived only six primary pla- 
nets in the system, it is evidently posszble that the system 
might contain no more. Upon the supposition, there- 
fore, that the Supreme Being acts under a physical 
necessity, the same things are possible and not possible 
ut the same time, which is the grossest of all absurdities. 
It might have been objected with much more plausi- 
bility, that the First Cause cannot possibly be free, be- 
cause he must needs do always what is best in the 
whole ; but it will be seen by and by, that among dif- 
ferent created systems, there is no reason for supposing 
any one absolutely dest. 

But though this Being be frec, and as such the au- 
thor of change in other beings, yet he must himself be 
unchangeable ; for all changes have a beginning, and 
consequently are effects of some prvor causes. But there 
can be nothing prior to the existence of this Being, 
as he 1s eternal; neither any cause of it, as he is zndc- 
pendent ; nor consequently any change in it, execpt we 
could suppose him to change himself, which is the same 
absurdity as to produce himself, i. ce. to be at the same 
time both effect and cause. 

Omniscience, as well as some of the foregoing attri- 
butes of the Supreme Being, may perhaps be more 
easily deduced thust. We find in ourselves such quali- 
ties as thought and intelligence, power and freedom, &e, 
for which we have the evidence of consciousness as 
much as for our own existence. Indeed it is only by 
our consciousness of these that our existence is known 
to ourselves. We know likewise that these are per- 

Jections, and that to have them is better than to be 
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without them. ‘We find aiso that they have not been of the Be. 
in us from eternity. ‘Chey must, therefore, have had ing and At- 


a beginning, and consequently some cause, for the very ™ 
same reason that a dezng begmning to exist in tine re- . 
quires a cause. Now this cause, as it must be seperzor 
to its effect, must have those perleetions in a swpertor 
degree 5 and if it be the first cause, it must have them 
in an znjinite or unlimited degree, since bounds, or Lini- 
tatton without a limiter, would, as we have already 
shown, be an effect without a cause. 

It is indeed obvious, that the omziscrence of the Su- 
preme Being is implicd in his very existence. “ For 
all things being not only present to him, but also en- 
tively depending upon him, and having received both 
their decng itself and all their powers and faculties from 
Aun, it is manifest that as he knows all things that are, 
and penetrates every part of their substance with his all- 
secing cye, so must he likewise know a// possibitities of 
things, that is, all effects that can be. For, being alone 
self-existent, and having alone given to all things all 
the powers and faculties with which they are endued, 
it 1s evident that he must of necessity know perfectly 
what all and eack of these powers and faculties, w/ich 
ave derived wholly from himsclf, can possibly produce. 
And seeing at one boundless view, or more proper- 
ly in his own ideas, all the possible compositions and 
divisions, variations and changes, circumstances and 
dependencies of things, all their possible relations one 
to another, and their dispositions or fitnesses to certain 
and respective ends, he must without possibility of 
error know exactly what is best and propcrest in cve 
oie of the numberless possible cases, or methods of dis- 
posing things; and understand perfectly how to or- 
der and direct the respective means to bring about 
what he so knows to be in its kind, or on the whole, 
the best and fittest in the end. This is what is meant 


by infinite wisdom, or omniscience * ;” and it has * Clarke's 
been readily admitted by every man who has believed Dezon- 
in the existence of a God, as the creator and preserver 9 a 


of all things. 


‘ , Joey, 
Doubts, however, have becn entertained by theists, God tore- 


and pious theists, whether omniscieuce itself can certain- knows the 
such 2@cuous of 


free agents. 


ly foreknow what are called contingent events, 
as the actious of free agents; and some few there are 
professing to be even Christians, who have boldly pro- 
nounced such knowledge to be impossible. That we 
have no adcquate notion How cvents, which are called 
contingent, can be certainly foreknown, must indeed 
be granted ; but we are not, therefore, authorized to 
say that such knowledge is impossible, unless it can be 
clearly shown to imply a contradiction. ‘Chey who 
suppose that it implics a contradiction, must likewise 
suppose, that, where there is not a chain of necessary 
causes, there can be no certainty of any future event ; 
but this is evidently a mistake. ‘ For let us suppose 
that there is in man a power of beginning motion, and 
of acting with what has been of late called philosophical 
freedom; and let us suppose farther that tlie actions of 
such a man cannot possibly be foreknown ; will there 
not yet be in the nature of things, notwithstanding this 
supposition, the same certuinty of event in every onc of 
the man’s actions, as if they were ever so fatal and ne- 
cessary ? For instance, suppose the man, by an internal 
principle of motion, and an absolute frecdom of mind, 
to do some particular action to-day, and suppose it 
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Of the Be- was not possible that this action should have been fore- 
ing and At-seen yesterday, was there not nevertheless the same 
ae of certainty of event as if it had been foreseen, and ahso- 
Lee ee lutcly necessary ? That is, would it not have been as 
certain a truth yesterday, and from eternity, that this 
action was in event to be performed to-day, notwithstand- 


ing the snpposed freedom, as it is now a certain and 


anfallible truth that it is performed? Mere certaynty of 


cvent, therefore, does not in any measure imply zeces- 
sity*.’? And surely it implies no contradiction to 
suppose, that every future event which in the nature 
of things is zow certain, may now be certainly known 
by that intelligence whieh is omniscient. The manner 
how God can foreknew future events, without a chara 
of necessary causes, it is indeed impossible for us to ex- 
plain: yet some sort of geveral notion of 1t we may con- 
ceive. ‘ For, as a man who has no influence over an- 
other person’s actions, can yet often perceive bcfore- 
hand what that other will do; and a wiser and more 
experienced man, with still g7eater probability will fore- 
see what another, with whose disposition he is perfect- 
ly acquainted, will in certain circumstances do; and 
an angel, with still dess degrees of error, may have a 
further prospect into men’s future actions: so it 1s 
very reasonable to conceive, that God, without in- 
flueneing men’s wills by his power, or subjecting them 
toa chain of necessary eauses, cannot but have a know- 
ledge of future free events, as much more certain than 
men or angels can possibly have, as the perfection of his 
nature is greater than that of the7rs. Lhe distinct man- 
ner how he foresees these things we cannot, indeed, ex- 
plain ; but neither can we explain the manner of num- 
herless other things, of the reality of whieh, however, 
no man entertains a doubt+.’? We must therefore 
admit, so long as we perceive no contradiction in it, 
that God always knows all the frec actions of men, and 
all other beings endued with liberty; otherwise he 
would know many things now of whieh he was once 
ignorant, and consequently his omeztscrence would re- 
ceive addition from cvents, whieh has been already 
shown to be contrary to the true notion of infinity,— 
In a being incapable of change, knowledge las no- 
thing to do with defore or aftcr. To every purpose of 
knowledge and power, all things are to him equally 
present. Ife knows perfectly every thing that is, and 
what to us is future he knows in the very saine manner 
as he knows what to us is present. 

Thus have we demonstrated the necessary existence 
of a bemg who 1s eternal, independent, unehangeable, 
omnipotent, free in his actions, and ommnzscrent ; and this 
is the being whom we worship as Gop. Lternity, in- 
dependence, tmmutability, omnipotence, liberty, and om- 
niscrence, which seem to be all the zatzz7al attributes 
which we can discover in the divine natnre, as they are 
conceived to be difterently combined, make us speak of 
him in different terms. His enjoying in an absolute 
manner every conceivable power or perception, makes 
us call him a Being 7nfimitely perfect. His being capa- 
ble of no want, defect, or unhappiness of any kind, de- 
notes him to be ad/ sufficient im himself; and the unlimit- 
ed exercise of his knowledge and power, demonstrates 
him to be omnipresent. ‘That such a Being must be in- 
eomprehensible by us, and by every creature, is a truth 
self-evident ; and yet in all ages men of the best inten- 
tions have been vainly attempting this impossibility. 


* Clarke's 
Demon- 
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God infi- 
nitely per- 
fect, all- 
sufficient, 
and omni- 
present. 
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fess, that the zanncr of his presence is to us, and pro- 


Part HT 


| 
| 
The manner of his omniscience, for instance, has been Of the Be. 
the subjeet of much disputation among those who oughting at 
to have reflected that they know not how their own tributes of 
minds were present to their own bodies.—The cele-_ God. | 
brated Dr Clarke and his adherents, who considered  ~ | 
space as the size gua non of all other things, insisted, | 
that God must be infimitely cxtended ; and that, as 

wherever his substance is, there his attributes must be, | 
it is thus that his knowledge and power are present 


But tlus notion labours under | 


with every creature. 
insuperable difficulties. : 
For “if the Divine substance be infinitely extended, The mon. 
then will there be part of it in this place and part imner ofthe 
that. It must be commensurate with all particular divine om- 
beings, so that some will occupy more and some less ee | 
of its dimensions. By this account it will be very pro- henge. | 
per and philosophical to say, that God is not in Acaven, 
but only a part of him: and that an elephant or a 
mountain, a whale or a wicked gant, have more of the 
essence or presence of God with them, than the Aolzest 
or best man in the world, unless he be of equal size: 
all whieh, as has been well observed *, are at least harsh * ppag, | 
and grating expressions. As the attributes of the Di- Essays, an 
vine Being must be considered in the same manner with Law's In- 
lus substance, we shall likewise, upon this notion off ae 
omnipresence, have a part of his knowledge and power ge space, 
in this place, and a part of them in that; and of these ‘Time, Im. 
parts the one must be greater or less than the other, ensity, 
aecording to the dimensions of the place with whieh=* 
it is commensurate ; whiel: is a supposition that appears 
to us harsher, if possible, than even the former. 
‘¢ Should it be said that the divine attributes are 
not to be eonsidered as having parts (though we see 
not how they ean be considered otherwise than as their 
subject), they must then exist corzpletely m every point 
of this immense expansion. Be it so; and what 
follows ? Why, every point of this infinitely expanded 
being will be omniseient and omnipotent by himself; 
an inch of it will have as much wisdom and power as 
a yard, a mile, or the whole; and, instead of one in- 
finite wisdom and power, we shall have millions: For 
as these parts of the substance are conceived dstinctly, 
and one individual part is not another, so must the 
attributes be likewise conceived, and the individual 
power and knowledge of one part be distinct from that 
of another.”? And if so, it follows, that one point of 
this expanded bemg has equal power and intelligence 
with the whole 3 so that the notion of extension being 
necessary to God’s presenee with every creature, in- 
volves in it the most palpable contradiction. That 
God is at all times and in all places so present with 
every creature as to have an absolute knowledge of 
and power over it, is indeed capable of the strictest 
demonstration ; but we think it great presumption to 
assion the particular sode of his presence, especially 
such a one as is neither agreeable to the nature of an 
absolutely perfect Being, nor in the least necessary to 
the exereise of any one perfection which he can be 
proved to possess. Philosophers and divines have of- 
fered several names for the manner in whieh God is 
present with his works ; but we choose rather to con- 


bably to cvery creature, wholly incomprehensible. Nor 
need we be surprised or staggered at this, when we 
reflect that the manner in which our own minds are 

present 


thap. VI. 
‘the Be- present with our bodies is to us as incomprehensible as 
¢and At-the manner in which the supreme Mind is present with 
ributes of every thing im the universe. That our minds have a 
7 power over our limbs, we know by experience: but 
that they are not extended or substantially diffused 
through them, is certain; because men daily lose arms 
and legs, without losing any part of their understanding, 
or feeling their energies of volition in the smallest de- 
gree weakened. But we need pursue this subject no 
jack farther. i has been confessed by one of the most stre- 
ns Eaist- uous advocates* for the extension of the Deity and all 
weant minds, that “ there is an incomprehensibleness in the 
mly, &c. manner of every thing, about which no controversy can 


ge . or ouglit to be concerned.” 
‘smo. Lhe moral attributes of God may be dedueed from 
| attri- his natural ones, and are immediate consequences of 
Jitesre- them when exercised on other beings. They may be 
itfrom termed his secondary relative attributes, as they seem 
natura" to be the perfection of his erternal acts rather than any 
rlectious. . 


new internal perfections. And thongh the existence 
of any moral quality or action is not capable of strict 
demonstration, because evcry moral action or quality, as 
such, depends upon the wv/? of the agent, which must 
be absolutely free ; yet we have as great assurance that 
there are moral qualities in God, and that he will al- 
ways act according to these qualities, as the nature of 
the thing admits ; and may be as well satisfied of it, 
as if it were capable of the most rigid demonstration. 
Thus important point, however, cannot be so clearly 
or so firmly established by abstract reasoning as by tak- 
ing a scientific view of the works of creation, which 
evince the goodness, holiness, and justice of their 
Author, as well as his perfect wisdom and infinite 
power. ‘The consideration, therefore, of the moral 
attributes of God, together with his providence, and 
the duties thence incumbent on man, is the proper 
business of other articles: (see RELIGION, THEOLOGY, 
and Mora Philosophy. 
Baithey . At present we shall only observe, that by reasoning 
ghtto 4 priort from his existence and his natural perfections, 
eonceiv- we must necessarily infer that his actions are the result 
{ of unmixed benevolence. Ivery wise agent has some 
end in view in all his actions; it being the very essence 
of folly to act for no end: but there eannot be an end 
of action which is not either selfish or benevolent. 
Selfishness is the offspring of want and imperfection, 
and is therefore the source of most Auman actions; 


of daily additions to their happiness. When the thief 
plunders a house at midnight, when the highwayman 
robs a traveller on the road, and even when the as- 
sassin murders the man who never injured-im 3 it avill 
| be found that their actions spring not from an innate 
. desire to. inflict misery upon others, but from a pro- 
spect of reaping advantage to themselves. ‘The object 
of the thief and the robber is obvious: it is to gain 
money, whichis the mean of procuring the comforts 
| of life. Even the assassin has always the same selfish 
end in view: either he is bribed to commit the murder, 
or he fancies that his horrid deed will remove an ob- 
stacle from the way to his own happiness. But they 
are not vicious men o7/y who act from selfish considera- 
tions: much of human zzrtue, when traced to its 
source, will be found to have its origin in the desire 
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hecanse men are weak and imperfect beings, capable 


68; 
| 3 
of happiness. When a man gives his money to iced Ofthe Be. 
the hungry and to clothe the naked, he belicves that ing and At- 
he is acting agreeably to the will of Him to whom he tibutes of 
and the poor stand in the same relation; and he looks akan 
for a future and eternal reward. By continuing the 
practice, he soon acquires the habit of benevolence ; 
after which, indecd, he looks for no further reward, 
when performing particular actions, than the imme: 
diate pleasure of doing good. This selfishness of man 
is. the necessary consequence of his progressive state. 
But the Being who is independent, omnipotent, om- 
niscient, and, in a word, possessed of every possible 
perfection, is incapable of progression, or of having 
any accession whatcvcr made to his happiness. He is 
immutable ; and must of necessity have been as happy 
from cternity, when existing alone, as after. the crea- 
tion of ten thousand worlds. When, therefore, he 
willed the existence cf other beings, he could have no- 
thing in view but to communieate some resemblance of 
his own perfections aud happiness. ‘That he bad some 
end in view, follows undeniably from his infinite wis- 
dom. ‘That he could not have a selfish end, follows 
with equal certainty from his own infinite perfections ; 
and as there is no medium, in the actions of a wise Be- 
ing, between selfishness and benevolencc, we must nec- 
cessarily conclude, that the creation was the result of 
unmixed benevolence or perfect geodness. "The other 
noral attributes of the Deity, his justice, mercy and 
truth, ought therefore only to be considered as so 
many different views of the same goodness in the 
Creator, and various sources of happiness to the crea- 
ture. These are alivays subordinate to and regulated 
by this one principal perfection and brightest ray of the 
Divinity. 

“¢ ‘Thus we conecive his justice to be exerted on any 
being no farther than his goodness necessarily requires, 
in order to make that being, or others, seasrble of the 
heinous nature and pernicious effeets of sin *, and therc- * Notes to 
by to bring them to as great a degree of happiness as King on 
their several natures are capable of. His hol/ness hates 1? 
and abhors all wickedness, only as its neeessary conse- 
quences are absolute and unavoidable misery ; and his 
veracity or faithfulness seems to be concerned for truth, 
only because it is connected with and productive of the 
happiness of all rational beings; to provide the proper- 
est means for attaining which great end, is the exercise 
of lus wzsdom.?? Such is the view of God’s moral at- 
tributes, which the abstract contemplation of his natural 
perfections necessarily gives ; and whether this way of 
conceiving them be not attended with less difficulty 
than the common manner of treating them under the 
notion of two infinites diametrically opposite, must be 
left to the judgment of the reader. 


But if the Creator and supreme Governor of all pe 


e origin 


things be a Being of infinite power, perfect wisdom, of evil. 


and pure benevolence, how came evil into the works 
of creation? This is a question which has employed 
the speculative mind from the first dawning of philo- 
sophy, and will continue to employ it till our facul- 
ties be enlarged in a future state, when philosophy 
shall give place to more perfect knowledge. ‘To these is ‘ 
meditations, as has been well observed {, humanity is a free of 
not equal, Volumes have been written on the sub- guiry into 
ject ; but we believe that the following extract from” Origin 
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Of the Be- Dr Ciarke contains all that can be advanced with cer- 
ing and At- tainty, and all that is necessary to vindicate the ways of 
tributes of 
Gog, God toman. 
ena All that we call evil (says that able reasoner +), 
+ Demm- js either an eu7l of imperfection, as the want of certain 
stration of facyities and excellencies which other creatures have ; 
— or natural evil, as pain, death, and the like 3 or moral 
butes of evil, as all kinds of vice. The Jirst of these is not pro- 
God. perly an evil: for every power, faculty, or periec- 
tion, which any creature enjoys, being the frce gift of 
God, which he was no more obliged to bestow than 
he was to confer being or existence itself, it is plain, 
that the want of any certain faculty or perfection 
in any kind of creatures, which never belonged to 
their nature, is no more an evil to them, than their 
never having been created or brought into being at all 
eould properly be called an evil.”? To this we may 
add, that as no created being can be sclf-existent and 
independent, imperfection is unavoidable in the crea- 
tion, so that the evil of defect (as it is most absurdly 
called) must have been admitted, or nothing could 
ever have existed but God. * The secovd kind of evil, 
which we call vatzral evil, is cither a necessary conse- 
quence of the former, 2s death to a creature on whose 
nature immortality was never conferred ; and then it is 
no more properly an evil than the former: Or else it is 
eonnterpoised in the whole with as great or greater 
good, as the affizetions and sufferings of good men: and 
then also it is properly no evil. Or clse itis a punish- 
ment ; and then it is a necessary consequence of the 
third and last sort of evil, viz. moral evil. And this 
arises wholly from the abuse of /7berty, which God gave 
to his creatures for other purposes, and which it was 
reasonable and fit to give them for the perfection and 
order of the whole creation: only they, contrary to 
God’s. intention and command, have abused what was 
necessary for the perfection of the whole, to the cor- 
ruption and depravation of themselves. And thus have 
all sorts of evils entered into the world, without any 
diminution to the infinite goodness of its Creator and 
= Governor.” ) 

Whether But though evil could not be totally excluded from 
the present the universc, are we not authorized to infer, from the 
be the best infinite power, wisdom, and goodness of the Creator, 
ee ° that the present system is upon the whole the very best 
system possible? Undoubtedly we are, if of possible 
systems there can be a best: but this is so far from be- 
ing evident, that we think it implies a contradiction. 
A best of beings there is, viz. God, who is possess- 
ed cf infinite perfections ; but there cannot be a best of 
creatures or of created systems. ‘To prove this, we 
need only reflect, that wherever creation stops, it 
must stop infinitely shért of infinity; and that how 
perfect soever we conceive any creature or system 
of creatures to be, yet the distance between that 
and God is not lessened but continues infinite. Hence 
it follows that the nature of God and his omnipo- 
tence is such, that whatever number of creatures he 
has made, he may. still add to that number; and 
that however good or perfect the system may be on 
the whole, he might still make others equally good and 
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Origin, of ‘The. dispytc, whether a being of infinite power, 
~ qué- wasdom, and, benevolence, must be supposed to have 
stion, 


created the best possible si/siem, and the embarrassment of 


METAPHYSICS. 
men’s understandings about it, seem to have arisen from Ofthe Re. 


their taking the words good, better, and best, for abso- ing and Ay 
lute qualities inherent in the nature of things, whereas butes oi) 


in truth they are only relations arising from certain ap- 
petites. ‘They have indecd a foundation, as all rela- 
tions have, in something absolute, and denote the thing 
in whieh they are founded; but yet they themsclves 
imply nothing more than arelation of congruity between 
some appetite and its objects. This is evident; he- 
cause the same object, when applied to an appetite to 
which it has a congrnity, is good; and bad, when ap- 
phed to an appetite to whieh it has no congruity. ‘Thus, 
the earth and air to terrestrial animalsare good elements, 
and necessary to their prescrvation : to those animals 
the water is bad, which yet aflords the best recep- 
tacle to fishes. Good, therefore, being relative to 
appetite, that must be reckoned the best creature by 
us which has the strongest appetites, and the surest 
means of satisfying theni all, and securing its own per- 
manent happiness. And though the sebstance of crea- 
tures 15 cliefly to be regarded as contributing to their 
perfection, yet we have no way of measuring the pcr- 
fection of diferent substances but by their qualities, 
7. e. by their appetites by which thcy are sensible of 
good and evil, and by their powers to procure those ob- 
jects from which they receive that sense of things which 
makes them happy. 


It is plaim, therefore, that whatever system we sup- No system 


pose in nature, God might have made another equal ae 
es 


to it; his infimte wisdom and power being able to 
make other creatures cqual in every respeet to any 
that we know or can conceive, and to give them equal 
or stronger appetites, and as certain or more certain 
ways of satisfying them. We see in many cases, that 
very different means will answer the same end. <A cer- 
tain number of regular pyramids will fill a space; and 
yct regular ones will do it as well, if what we take 
from the one be added to another; and the same thing 
may be done by bodies of the niost irrcgniar and dif- 
ferent figures in the same manner: and therefore we 
may very well conceive, that the answering of appe- 
tites, which is all the natural good that is in the world, 
may as well be obtained in another system as in this ; 
provided we suppose, that where the appetites of the 
sentient beings are changed, the objects are also suited 
to them, and an equal congruity among the parts of the 
whole introduced. 'This is so easily conceived, that in 
an indefinite number of possible worlds, we do not see 
why it may not be done im numberless ways by infinite 
power and wisdom. 
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If then it be plain, that there might have becn many God not ne 


other worlds, or even but one, equal to this 
respects as to goodness, there could be no necessity, 


— cessitated 
by his gooc 
ness to ere 


either physical or moral, that God should create the ate the pre 
one rather than the other; because nothing could sent in pre 
make the one better, or to him more agreeable, than ference ' 


the other, but his own free choice. Exther, there- 
fore, God must be possessed of absolute frecdom, or, 
among a number of possibilities. equally perfect, he 
could not. have made a choice, and so nothing would 
ever have been created. It is not, then, as Leibnitz 
and others argue, the natural and necessary goodness of 
some particular things, represented by the divine ideas, 
which determines God to prefcr them to all others, if 
understood of his first act of producing them ; but it 

is 


all other 
worlds. 
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the Be-18 his own free choice which, among many equal po- 
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and At- tential goods, makes some things actually good, and de- 
ites Of teymines them into cxistence. 


When those are once 
supposed to exist, every thing or action beeomes good 
which tends to their happiness and preservation ; and 
to suppose their all-perfeet Author to have any other 
end in view than their preservation and happiness, 
is the same absurdity a3 to suppose that knowledge 
may produce ignorance ; power, weakness ; or wisdom 
folly. : 

We have now finished what we proposed under the 
article Metaphysics. It has swelled in our hands to 
a large extent; and yet it can be considered as hittle 


= x. 
METAPLASMUS, in Grammar, a transmutation 


or change made in a word, by adding, retrenching, or 
altering a syllable or letter thercof. 

METAPONTUM, or Mrrarontium, in Ancient 
Geography, a town of Lucania, on the Sinus Tarenti- 
nus, to the west of Tarentum ; built by the Pyhans 
who returned from Troy ; and where Pythagoras is said 
to have taught in the time of Servius Tullius. Afeta- 
pontint, the people; who pretended to show ina temple 
of Minerva, the tools with which Epeus built the wooden 
horse, (Justin). Now a tower, called Zorrc di Mare, 
in the Basilicata of Naples. 

METASTASIO, I’Appe Prerre Bownaven- 
TURE, a celebrated Italian poet, whose real name 
was Trapassi, was horn at Assise, on January 3d, 
1698. His talent for poetry was first unfolded 
by the reading of Tasso; and he began to compose 
verses at ten years of age. “* A prodigy of this 
nature (says Metastasio) made such an impression on 
my master, the celebrated Gravina, that he thence- 
forth considered me as a plant worthy of being culti- 
vated by his own hands.’”? Metastasio was only four- 
teen years of age when he composed his tragedy en- 
titled IZ Giustino; in which he appears too close and 
scrupulous an imitator of the Grecian drama. Our 
young poet unfortunately lost his patron in 1717 ; 
who left him his heir, “ as being a young man of the 
most promising abilities.” Mctastasio, at the age of 
nineteen, being, in consequence of this inheritance, 
superior to those wants which repress the exertions of 


genius, and to which men of abilities are too often’ 


subject, gave full scope to his inclination for poetry. 
He began his dramatic career with the Didonne Aban- 
donnata, which was acted at Naples in 1724; the mu- 
sic was composed by Sarro. He soon acquired such 
celebrity, that in 1729 he was invited to Vienna by 
the emperor Charles VI.; who appointed him impe- 
rial poet, and granted hima pension of 4000 florins. 
From that time some of his works were presented at 
every court festival ; and notwithstanding the extreme 
magnificence of these entertainments, they would now 
be forgotten were it not for the verses which he com- 
posed pon the occasion. The courts of Viera and 
Madrid vied with each other in the presents which they 
conferred upon him. From Maria Theresa he received 
a snuff-box and a port-folio set with diamonds, and 
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more than an introduction to that serence, which com- of the Be. 
prehends within its wide grasp every thing existing. ing and At- 
The reader who wishes to pursue these interesting trib 


speculations, should study diligently the authors whom 
we have consulted, and to whom we have becn care- 
ful to refer in the margin. Were we to make a selec- 
tion, we should without hesitation recommend Aristotle 
and Plato among the ancients; and Cudworth, Locke, 
Hartley, and Reid, among the moderns. These philo- 
sophers, indeed, on many points, differ exceedingly from 
one another ; but he who wishes not to adopt opinions 
at random, should know what can he said on both sides 
of every question. 
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a golden candlestick’ with a serecn. Ferdinand VI- Metastasio. 
king of Spain, informed of the great merit of Meta- ==” 


stasio by Farinelli, of whom he was a passionate ad- 
mirer, sent him a prescut of a casket mounted with 
gold, and furnished with the different implements of 
writing. ‘This favourite of kings and of the muses 
was of a cheerful temper, and was cxceedingly tempe- 
rate: to this he was probably indebted for the unin- 
terrupted health winch he cnjoyed, and for the entire 
possession of his senses and facultics to the most advan- 
ecd period of old age. : He took his meals, arose, and 
went to bed, always at stated hours. ‘This exactness 
and order were scrupulously observed even in the most 
trifling actions of his life. He used to say in jest, that 
he dreaded hell for no other reason but because it was 
a place whi nellus ordo, sed sempternus horror in- 
habitat. We had even his stated hours for making 
verses 5 to which he scrupulously adhered, without 
waiting for the moment of poetical enthusiasm. He 
was equally regular in the duties of the Christian as in 
the labours of the scholar. His behaviour was that of 
a true philosopher: his ambition extended no farther 
than the attainment of literary fame; and he despised 
every civil mark of distinction. When Charles VI. of- 
fered him the title of Count or of Baron, which add no 
real worth or dignity to the possessor, but frequently 
make him appear m a more ridiculous light, he instant- 
ly begged the favour that he would allow him still to 
continuc Metastasio. ‘The empress Maria ‘Theresa af- 


terwards wished to bestow upon him the small cross of 


St Stephen ; but he excused himself on account of his 
age, whicl: would prevent him from assisting at the fes- 
tivals of the order. He was attacked by a fever on the 
2d of April 1782; and he dicd on the 12th of the same 
month, at the age of 84. Before his death he received 
the sacrament according to the form of the Romish 
church ; and Pius VI. who was then at Vienna, sent 
him his apostolical benediction 27 arteculo mortis. He 
left about 150,000 florins. He composed a great num- 
ber of tragic operas, and several small dramatic pieces 
which have been set to music. We have different edi- 
tions of them in 4to, 8vo, and 12mo0; and M. Riche- 
let has published a translation of them into French, in 

12 vols. smal] 12mo0. 
The greatest part of Metastasio’s writings will con- 
fer immortality on their author. His dialogue is na-: 
tural, 


a a © 


Metestasto, tural, simple, 'and easy; his style is always pure and 
enmy~me clepant, and sometimes sublime and pathetic. 


Llis 
subjects arc noble, interesting, and execllently adapt- 
ed for representation. Hie was perfectly acquainted 
with the resources of his art, and has subjected the 
opera to rules. He stripped it of its machinery, 
and of the marvellous, which was fitted to excite 
the gaze of astonishment, but which gave no instruc- 
tien to the understanding, and made no impression 
en the heart. His deseriptions are copied from na- 
ture; the situations of his characters never fail to 
raise an interest in the reader, and often excite the 
tear of pity. His fables are celebrated; Ins charac- 
ters are noble and well supported; his plots are ex- 
cellently conducted, and happily unravelled. ‘ There 
are scenes (says Voltaire) worthy of Corneille when 
he does not declaim, and of Racine when he 1s not 
feeble.”? His operas, in point of the pathetic, may 
be compared with our finest tragedies; and may be 
read with great pleasurc, independent of the charms 
of the music. We must not, however, cxpect to find 
in Metastasio that exact regularity, and that fertile 
simplicity, which constitutes the excellence of some 
of our tragic poets: But though he sometimes trans- 
gresses the unities of time and place, he always pre- 
serves the unity of interest. Notwithstanding all 
these advantages, some critics will not allow him the 
merit of invention, which is the first qualification of 
a poet. They consider him only as a successful imita- 


tor of the French tragic writers, from whom a great 


part of his beauties are borrowed, and place bim at 
the head of the finest wits in Italy, but deny that he 
possessed genius. He was a fond admirer of. the an- 
cients ; and this admiration, increasing with the soli- 
dity of his understanding, continued to the last period 
of his life. He recommended. reading them, as he 
himself had done, in a chronological .erder. - His me- 
mory was excellent, and continued unimpaired even..in 
old age. Horace was his favourite author, and. he 
could repeat almost the whole ef his verses. Metastasio, 
who, as we have observed, was-the-pupil of the .cele- 
brated Gravina, added a gentleness of character pecu- 
liar to himself to the accuracy of thinking and great 
erudition of his master. . His abilitics and fame were 
respected by the. critics in -general; and whereas the 
life of most men of letters is one continued warfare, 
his days happily glided away in tranquillity and peace. 
The circumstance which occasioned the change of his 
name is thus related in a late anecdote: ** Gravina’s 
barber, who, hke most of his profession, was a great 
talker, one day informed him, that in the. Place de la 
Valicella, where he had his shop, a young boy came 
every evening, and sung extempore -verscs of his-own 
composition, so harmonious:and -elegant that all the 
passengers stopped to Jisten to them. . Gravina, upon 
this information, . added one -to: the number .of the 
young .pget’s audience, and found the verses so supe- 
rior to the idea which he had formed of them from 
_ the account of the barber, and so much above the .ca- 
pacity of a child.of ten or eleven years of age, that 
he instantly determined to undertake the cultivation of 
so promising a plant. His first care was to put the 
young L’rapasst (which was the boy’s name) to school ; 
but apprehending that the ordinary methods of edu- 
cation might check the progress of so uncommon: ta- 
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lents, he took bim home to his own house, and chan- Metasyet 
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ged his name into Aletastas7e, which signifies the same 
thing in Greck. Jn short, by a plan of education and 


by instructions suited to his gemus, Gravina laid the _ 


foundation of that reputation which he predicted, and 
which Metastasio now enjoys.”? Ves des Hommnrcs U- 
lustres d’ Italie, tem. 1. p. 187. 

METASTASIS, in Aledicéne, a transposition or 
settlement of some humour or disease in some other 
part; and sometinies it signifies such an alteration ofa 
disease as 1s succeeded by a solution. 

METATARSUS (seéloe, beyond, and THLETOS, the 
tarsus), in anatoniy, that part of the human skeleton 
containing the middle of the foot. See Anatomy 
Index. 

METATHESIS, in Grammar, a species of the 
metaplasmus; being a figure whereby the letters or 
syllables of a word are transposed, or shifted out of 
their usual situations, as pestrzs for pristis, Lybia for 
Libya, &e. 

This word is, by physicians, used with respect to 
morbifie causes, which when they cannot be cvacuat- 
ed, are removed to places where they are less injuri- 
ous. 

METELIN, the moder name of the island of Les- 
bos. Sec Lessos and MityLene. 

In the Irish Plilosophical Transactions for 1489, 


we have a description of this island by the earl of 


Charlemont, in:which ke speaks with raptures of its 
beauties. ‘ T'he.mountains, whose rugged tops. ex- 
hibit a pleasing interspersion of rocks and fine croves, 
have their green sides, for many miles along the coast, 
covered with olives, whose less agrecable verdure is 
corrected, embellished, and brightened by a lively 
mixture of bays and laurels aspiring to the height 
of forest trees, of myrtles and pomegranates, of ar- 
butes rich at once in blossom and in berry, of mulber- 
ries growing wild and laden with fruit, &c. Winter is 
here unknown, the verdure is perpetual, and the fre- 
quency of evergreens gives to December the colour of 
June. The parching heat of summer is never felt ; the 
thick shade-of trees, and thousands of crystal springs 
which everywhere arise and form themselves into. un- 
numbered rivnlets, joined to the refreshing sea breeze, 
the constant corrective and companion of noontide heat, 
qualify the burning air, and render the :year a-never- 
ending May. ‘The honses are constructed in such a 
manner as to have the best vicw of these natural beauties. 
Each is a square tower neatly built of hewn stone, so 
high as.to overtop the trees, and to command a view of 
the sca and neighbouring islands. The lower stories 
are granaries and storehouses ; and the habitable apart- 
ments are all at. the top, to which you ascend by a 
stone stair, built for the most part on the outside, and 
surrounding the tower; so that from the apartment the 
trees are overlooked, and the whole country is seen; 
while the habitations themselves, which are very nu- 
merous, peering above the groves, add life and variety 
to the enchanting prospect, and give an air of human 
population to these woodlands, which might otherwise 
be supposed the. region of Dryads, of Naiads, and of 
Satyrs.”? 

The most remarkable thing, however, in this island 
is a custom by which the women have lere openly. 
usurped those rights of sovercignty which in other 

countries 
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countries are supposed to belong essentially to the men. 
“ Contrary (says his lordship) to the usage of all 
other countrics, the eldest daughter here inherits; and 
the sons, like daughters everywhere else, are  por- 
tioned off with smail dowers, or, which is still worse, 
turned out pennyless to seek thcir fortune. If a man 
have two daughters, the eldest, at her marriage, 1s en- 
titled to all her mother’s possessions, which are by far 


the greater part of the family estate, as the mother, | 


keeping up her prerogative, never parts with the 
power over any portion of what she has hrought into 
the family, until she is forced into it by the marriage 
of her daughter; and the father also is compelled to 
ruin himself by adding whatever he may have scraped 
together by his industry. The second danghter in- 
herits nothing, and is condemned to perpetual celi- 
bacy. She is styled a calogria, which signifies pro- 
perly a religious woman or nun, and is in effect a 
menial servant to her sister, being employed by her 
in any office she may think fit to impose, frequently 
serving her as waitingmaid, as cook, and often in em- 
ployments still more degrading. She wears a habit 
peculiar to her situation, which she can never change ; 
a sort of monastic dress, coarse, and of a dark brown. 
One advantage, however, she enjoys over her sister, 
that whereas the elder, before marriage, is never allow- 
ed to go abroad, or to see any man, her nearest re- 
lations only excepted, the calogria, except when em- 
ployed in domestic toil, is in this respect at perfect 
hiberty. But when the sister is married, the situation 
of the poor calogria becomes desperate indeed, and 
is rendered still more humiliating by the comparison 
between her condition and that of her happy mistress. 
The married sister enjoys every sort of liberty ; the 
whole family fortune is hers, and she spends it as she 
pleases ; her husband is her obsequious servant, her fa- 
ther and mother are dependent upon her, she dresses 
in a most magnificent manner, covered all over, ac- 
cording to the fashion of the island, with pearls and 
with pieces of gold, which are commonly sequins; 
thus continually carrying about. her the enviable 
marks of affluence and superiority, while the wreteh- 
ed calogria follows her as a servant, arrayed in simple 
homespun brown, and without the most distant hope 
of ever changing her condition. Such a disparity 
may seem intolerable, but what will not custom re- 
concile? Neither are the misfortunes of the family yet 
at anend. The iather and mother, with what little’is 
left them, contrive by their industry to acenmulate a se- 
cond little fortune; and this, if they should have a 
third daughter, they are obliged to give to her upon her 
marriage ; and the fourth, if there should be onc, be- 
comes her calogria, and so on through all the daugh- 
ters alternately. Whenever the daughter is marriage- 
able, she can by custom compel the father to procure 
her a husband ; and the mother, such is the power of 
habit, is foolish enough to join her in teasing him 
into an immediate compliance, though its consequen- 
ces must be egually fatal and ruinous to both of them. 
From hence it happens, that nothing is more common 


_ than to see the old father and mother reduced to the 


utmost indigence, and even begging about the streets, 
while their unnatural daughters are in affluence; and 
we ourselves have frequently been shown the eldest 
daughter parading it through the town in the greatest 
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splendour, while her mother and sister followed her as Mesclin. 
? - etelln 
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servants, and made a melancholy part of ber attendant 
train. 

‘* ‘The sons, as soon as they are of an age to gain @ : 
hvelthood, are turned out of the family, sometimes witli 
a smal] present or portion, but more frequently with- 
out any thing to support them; and thus reduced, 
they either endeavour to live by their labour, or, which 
is more usual, go on board some trading vessel as sail- 
ors or as servants, remaining abroad till they have got 
together some competency, and then return home to 
marry and to be lienpecked. Some few there arc who, 
taking advantage of the Turkish law, break through 
this whimsical custom, who marry their calogrias, and 
retain to themselves a competent provision: but these 
are accounted men of a singular and even criminal dis- 
position, and are hated and despised as conformists to 
Lurkish manners, and deserters of their native customs ‘ 
so that we may suppose they are few indeed who have 
the boldness to depart from the manners of their coun- 
try to adopt the customs of their detested masters, and 
to brave the contempt, the derision, and the hatred, 
of their neighbours and fellow-citizens. 

“ Of all these extraordinary particulars I was in- 
formed by the French consul, a man of sense and of 
indisputable veracity, who had resided in this island 
for several years, and who solemnly assured me that 
every circumstance was truc: but indeed our own ob- 
servation left us without the least room for doubt, and 
the singular appearance and deportment of the ladics 
fully evinced the truth of our-friend’s relation. In 
walking through the town, it is easy to perceive, from - 
the whimsical manners of the female passengers, that 
the women, according to the vulgar phrase, wear the 
breeches. They frequently stopped us in the streets, 
examined our dress, interrogated us with a bold and 
manly air, laughed at our foreign garb and appearance 5 
and showed so little attention to that decent modesty 
which is or ought to be the true characteristic of the 
sex, that there is every reason to suppose they would, 
in spite of their haughtiness, be the kindest ladies up- 
on earth, if they were not strictly watched by the 
Turks, who are here very numerous, and would be 
ready to punish any transgression of their ungallant 
laws with arbitrary fines. But nature and native man- 
ners will often baffle the efforts even of tyranny. In 
all their customs these manly ladies scem to have 
changed, sexes with the men. The woman rides 
astride, the man sits sideways upon the horse; nay, I 
have been assured that the husband’s distinguishing ap- 
pellation is his wife’s family name. The women have 
town and country houses, in the management of which 
the husband never dares interfere. Their gardens, their 
servants, are-all their own; and the husband, from eve- 
ry circumstance of his behaviour, appears to be no other 
than his wife’s first domestic, perpetually bound to 
her service, and slave to her caprice. Hence it is that 
a tradition obtains in the country, that this island was’ 
formerly inhabited by Amazons; a tradition, how- 
ever, founded upon no ancient history that L knew of. 
Sappho indeed, the most renowned female that. this 
island has ever produced, is said to have had man] 
inclinations ; in which, as Lucian informs us, she did 
but conform with the singular manners of her country- 
women: but 1 do not find that the mode in which 
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tent with the dear prerogative of absolute sway, with- 
out endeavouring in any other partieular to change 
the course of nature; yet will this circumstance serve 
to show, that the women of Lesbos had always some- 
thing peculiar, and even peculiarly masculine, in their 
manners and propensities. But be this as it may, it 
is certain that no country whatsoever can afford a more 
pericet idea of an Amazonian commonwealth, or bet- 
ter serve to rendcr probable those ancient, relations 
which our manners would induce us to csteem incre- 
dible, than this island of Metclin. These lordly ladies 
are for the most part very handsome in spite of their 
dress, which is singular and disadvantagcous. Down 
to the girdle, which as in the old Grecian garb is 
raised far above what we usually call the waist, they 
wear nothing but a shift of thin and transparent gauze, 
red, green, or brown, through which every thing is 
visible, their breasts only excepted, which they cover 
with a sort of handkerchief; and this, as we are in- 
formed, the Turks have obliged them to wear, while 
they look upon it as an encumbrance, and as no in- 
considerable portion of ‘Turkish tyranny. Long sleeves 
of the same thin material perfectly show their arms 
even to the shoulder. Their principal ornaments are 
chains of pearl, to which they hang small pieccs of 
gold coin. ‘Their eyes are large and fine; and the 
nose, wlich we term Grecian, usually prevails among 
them, as it does indeed among the women of all these 
islands. Their complexions are naturally fine; but they 
spoil them by paint, of which they make abundant 
use; and they disfigure their pretty faces by shaving 
the hinder part of the eyebrow, and replacing it with 
a straight line of hair neatly applied with some sort of 
gum, the brow being thus continued in a straight and 
narrow line till it joins the hair on each side of their 
face. ‘They arc well made, of the middle size, and 
for the most part plump; but they are distinguished 
by nothing so much and so universally as by a haughty, 
disdainful, and supercilious air, with which they seem 
. to look down upon all mankind as creatures of an in- 
ferior nature, born for their service, and deomed to 
be their slaves ; neither does this peculiarity of coun- 
tenance in any degree diminish their natural beauty, 
but rather adds to it that sort of bewitching attraction 
which the French call péquant.” 

Wiis lordship has been at great pains to investigate 
the origin of such a singular custom; but is unable to 
find any other example in history than that of the Ly- 
cians, who called themselves by the names of their 
mothers, and not of their fathers. When asked by their 
neighbours who they were? they deseribed themselves 
by their maternal gencalogy. [fa gentlewoman should 
marry a slave, the clildren by that marriage were ac- 
counted noble; but should the first man among them 
marry a forcign woman, the children would be ae- 
counted ignoble. ‘This custom is mentioned by several 
ancient authors. A difliculty of no little magnitude 
occurs, however, in accounting for the derivation of 
the inhabitants of Lesbos from the Lycians. ‘This is 
solved in the following manner: In times of the most 
remote antiquity, the island of Lesbos was peopled by 
the Pelasgi, who, under their leader Xanthus, the son 
of Tmoppas king of Argos, first inhabited Lesbos: 
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previous to that time they had dwelt in a certain + 
of Lycia which they had conquered; and in this coun- 


try we may suppose they had learned the custom jn Metemp: 


question. 

METELLUS, the surname of the family of the 
Ceecil at Rome, the most known of whom were 
A general who defeated the Achzans, took 
Thebes and invaded Maccdonia, &c.—Q. Ceci- 
lus, who rendered himself illustrious by his successes 
against Jugurtha the Numidian king, from whieh he 
was surnamed Numidicus. Another who saved from 
the flames the palladium, when Vesta’s temple was 
on fire. Ee was then high priest. He lost his sight 
and one of his arms in the a¢tion; and the senate, to 
reward his zeal and piety, permitted him always to 
be drawn to the senate house in a chariot, an honour 
whieh no one had ever before enjoyed. He also gained 
a great victory over the Carthaginians, &c.—Q. Cx- 
cilius Celer, another who distingnished himself by his 
spirited exertions against Catiline. He married the 
sister of Clodius, who disgraced him by her inconti- 
nence and lasciviousness. He dicd 547 years before 
Christ. He was greatly lamented by Cicero, who 
shed tears at the loss of ene of his most faithful and 
valuable friends. LL. Ceecilius, a tribune in the civil 
wars of J. Cesar and Pompey. He favourcd the cause 
of Pompey, and opposed Ceasar when he entered 
Rome with a victorious army. He refused to open 
the gates of Saturn’s temple, in which were dcposited 
great treasures ; upon which they were broke open by 
Cesar, and Metellus retired when threatened with 
death. Q. Cexcilius, a warlike general who conquered 
Crete and Macedonia, and was surnamed Aaccdonicus. 
He had four sons, of whom three were consuls, and 
the other obtained a triumph, all during their father’s 
lifetime. A gencral of the Roman armies against the 
Sicilians and Carthaginians. Before hc marched, he 
oflered sacrifices to all the gods except Vesta; for 
which neglect the goddess was so incensed, that she 
demanded the blood of his daughter Metella. When 
Nietella was going to be immolated, the goddess placed 
a heifer in her place, and carried her to a temple at 
Lanuvium, of which she became the priestess. Ano- 
ther surnamed De/maticus from his conquest over Dal- 
inatia, A. U. C. 634.—Cimber, one of the conspira~ 
tors agamst J. Cesar. It was he who gave the signal 
to attack and murder the dictator in the senate house. 
—Pius, a general in Spain against Sertorius, on whose 
head he set a price of 100 talents and 20,000 acres of 
land. , 

METEMPSYCHOSIS, (formed of were, “ be- 
yond,”’ and exoyw, “ T animate or cnliven’’), in the 
ancient philosophy, the passage or transmigration of 
the soul of a man, after death, into the body of some 
other animal. 

Pythagoras and his followers held, that after death 
men’s souls passed into other bodies, of this or that 
kind, according to the manner of life they had led. 
Tf they had been vicious, they were imprisoned in the 
bodies of miserable beasts, therc to do penance for se- 
veral ages: at the expiration whereof, they returned 
afresh to animate men. But, if they lived virtuously, 
some happier brute, or even a human creature, was to 
be their lot. 

What led Pythagoras into this opinion was, the 
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nature : whence he concluded that it must remove in- 


Aetemp- to some other body upon its abandoning this. Luean 


treats this doctrine as a kind of officious lie, contrived 
to mitigate the apprehension of death, by persuading 
men that they only changed their lodging, and only 
ceased to live to begin a new life. 

Reuchlin denies this doctrine ; and maintains: that 
the metempsychosis of Pythagoras implied nothing 
more than a similitude of manners, desires, and studies, 
formerly existing im some person deceased, and now 
revived in another alive. Thus when it was said that 
Euphorbus was revived in Pythagoras, no more was 
meant than that the martial virtue which had shone 
in Euphorbus at the time of the Trojan war, was now, 
in some méasure, revived in Pythagoras, by reason of 
the great respect he bore the ath/ete. For those peo- 
ple wondering how a philosopher should be so mueh 
taken with men of the sword, he palliated the matter, 
by saying, that the soul of Euphorbus, i. e. his genius, 
disposition, and inelinations, were revived in him. And 
this gave oceasion to the report, that Fuphorbus’s soul, 
who perished in the Trojan war, had transmigrated in- 
to Pythagoras. 

Ficinus asserts, that what Plato speaks of the migra- 
tion of a human soul into a brute, is intended allegori- 
eally, and is to be understood only of the manners, 
affections, and habits, degenerated into a beastly na- 
ture by vice. Serranus, though he allows some foree 
to this interpretation, yet inclines rather to understand 
the metempsychosis of a resurrection. 

Pythagoras is said to have borrowed the notion of a 
metempsychosis from the Egyptians; others say, from 
the ancient Brachmans. It 1s still retained among the 
Banians and other idolaters of India and China; and 
makes the principal foundation of their religion. So 
extremely are they bigotted to it, that they not only 
forbear eating any thing that has life, but many of 
them even refuse to defend themselves from wild beasts. 
They burn no wood, lest some. little animalcule should 
be in it: and are so very charitable, that they will re- 
deem from the hands of strangers any animals that they 
find ready to be killed. See PyrHaGoREANS. 

METEMPTOSIS (from pire, post, and miarm, 
cado, ‘* J fall,””) a term in chronology, expressing the 
solar equation, necessary to prevent the new moon 
from happening a day too late. By which it stands 
contradistinguished from proemptosis, which signifies the 
luaar equation, necessary to prevent the new moon from 
happening a day too soon. 

The new moons running a little backwards, that 
is, conung a day too soon at the end of 312 years and 
a half; by the proemptosis, a day is added every 300 
‘years, and another every 2400 years: on the other 
hand, by the metemptosis, a bissextile is suppressed each 
134 years ; that is, three times in 400 years. These 
alterations are never made but at the end of each cen- 
tury ; that period being very remarkable, and render- 
ing the practice of the calendar easy. 

There are three rules for making this addition or 
suppression of the bissextile day, and, by consequence, 
for changing the index of the epacts. 1. When there 
is a metemptosis withont a proemptosis, the next fol- 
lowing or lower imdex must be taken. 2. When 
there is a proemptosis. without a metemptosis, the next 
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preceding or superior index is to be taken. 3. When 
there are both a metemptosis and a proemptosis, or 
when there is neither the one nor the other, the same 
index is preserved. Thus, in 1600, we had D: in 
1700, by reason of the metemptosis, C was taken: 
in 1800, there was both a proemptosis, and a me- 
temptosis ; so the same index was retained. In 1900, 
there will be a metemptosis again, when B will be 
taken: which will be preserved in 2000, because 
there wall then be neither the one nor the ether. This 
is as far as we need compute for it: But Clavius has 
calculated a cyele of 301,800 years; at the end of 
which period, the same indices return in the same order. 
See Epacr. | 

METEOR, (by the Greeks called pertwga, q. d. 
sublima or “* high raised ;’’ by the Latins zmpresszones, 
as making signs or impressions in the air), commonly 
denotes any bodies in the air that are of a transitory 
nature. Hence it is extended to the phenomena of 
hail, rain, snow, thunder, &c.; but is most commonly 
confined to those unusual and fiery appearances named 
falling stars, ignes fatut, aurore boreales, &c. Sec 
METEOROLOGY. 

METEOROLITE. This term is derived from the 
Greek usrewgn, a meteor, and aibos, a stone ; and denotes 
a stony substanee, exhibiting peeuliar characters, and 
whose descent to the earth is usually accompanied by 
the appearance and explosion of a fire-ball. 

Luminous meteors have, in all ages, been observed 
in the atmosphere. It is also well known that their 
disappearance has frequently been attended with a lond 
noise ; but that they should moreover terminate in the 
fall of one or more solid bodies to the carth’s surface, 
is a position so repugnant to our ordinary conceptions 
of the tenor of physical events, that we cannot admit 
it as a fact on slight or scanty evidence. With due de- 
ferenee, however, to some philosophers of name, we 
are not prepared to assert, that it implies impossibility. 
For who has explored the higher regions of the .at- 
mosphere ? or who knows what may take place beyond 
its precincts? If a solid result from the combination of 
two aeriform substances, as muriatie acid and ammonia- 
eal gases ; if oxygen, the properties of which are most 
familiar to us in the state of gas, can undergo fixation, 
and if flnids ean pass into crystalline forms, is it too 
bold to presume, that the same, or similar processes, 
effected in the grand laboratory of the atmosphere, may 
be within the range of possible oceurreneces? At all 
events, the same Being who ealled into existence those 
sublime and countless masses of matter which revolve in 
space, may, to serve purposes unknown to us, ereate 
bodies of dimensions infinitely smaller, and destined to 
impinge on some planetary orb. The reasoning of an 
angel may not convince us, that a part is greater than 
the whole, or that the value of two and two is equiva- 
lent to six; but a very ordinary logician may prove to 
our satisfaction, that the contact of particles of matter 
im portions of space which lic beyond our globe, is no 
chimerical supposition. Every thing around us pro- 
claims, that matter is subject toincessant change. New 
forms and new modifications are ever springing into be- 
ing: and can we doubt, that the same particles, as 
they may happen to be aflected or influenced by vari- 
ous circumstances, may exist in the state of gas, of a- 
queous vapour, or of a concrete mass ? 


48 Again, 


Metemp- 


tosis 


Meteoro- 
lite. 


Afeteoro- 
hte. 


Mu & 
Again, it surely will not be seriously mamtained, 
that, from the rarity of a phenomenon, we are war- 
ranted to infer its non-existence. The appearance of a 
comet isa rarc, but not a fictitious, occurrence. Nay, 
we may safely advanee a step farther, and assert, with- 
dut fear of confutation, that the existence of a pheno- 
menon, if otherwise well attested, cannot be disproved 
by our inability to explain it. How multiplied, in 
fact, are the subjects, even of onr daily and hourly ob- 
servation, which we cannot satisfactorily expound ? We 
cannot say why a small seed should gradually unfold in- 
toa large trec, why flame should produce heat, why 
the hand should act in immediate subserviency to the 
will, or why a contusion of the brain should induce 
stupor, alienation of mind, or death. It is one thing 
to prove a fact, and it is another to account for it. 
From these premises it follows in coursc, that we are 
not entitled to reject the existence of meteoric stones, 
provided it be established by valid testimony. Should 


_ the historical evidence, on a fair and dispassionate re- 


view, be deemed conclusive, we may afterwards ex- 
amine the theories which have becn proposed for the 
solution of the appearance. 

From the Scriptures of the Old Testament we are 
not aware that any passage can be cited in direct cor- 
roboration of the descent of stones from the atmosphere. 
‘The ingenious and fanciful Mr Edward King, indeed, 
in his ** Remarks concerning stones said to have fallen 
from the clouds, both in these days, and in ancient 
times,” adverts to the 13th verse of the 18th Psalm.— 
“The Lord also thundcred out of heaven, and the Highest 
gave his thunder: hail-stones and coals of fire.” ‘This 
last expression has, no doubt, been conjectured to de- 
note real hard bodies, in a state of ignition; and the 
term avécexss, employed by the cautious Seventy, rather 
favours such an interpretation. The same expression, 
however, occurs in the preceding verse, without ad- 
mitting this interpretation ; and the phrase seems to be 
only a figurative mode of describing lightning. In the 
sober latitudes of the north, and even in colloquial 
language, we talk of balls of fire and thunderbolts, 
without any reference to solid matter. Myr King hke- 
wise quotes the 11th verse of the 10th chapter of Jo- 
shua.—‘* And it came to pass, as they fled from before 
Isracl, and were in the going down to Beth-horon, that 
the Lord cast down great stones from heaven upon them 
unto Azekah, and they died: there were more which 
died with hail-stones, than they whom the children of 
Tsrael slew with the sword.” Flere, the expression, 
great stones is less cquivocal than coals of fire ; yet the 
context hardly allows us to doubt, that the great stones 
were really hail-stones, cr rather, perhaps, lumps of 
ice, consolidated in the atmospherc, sucli as occasional- 
ly fall in hot countrics, and such as alarmed the whole 
of Paris and its neighbourhood in 1788. At any rate, 
the slaughter of the Canaanites is represented as result- 
ing from the special interposition of divine power ; 
and the consideration of miracles is irrelevant to our 
present purpose. 

If from sacred, -we turn to the carly period of pro- 
fane history, we shall find the annals of public events 
very copiously interspersed with notices of strange ap- 
pearanccs, many of which may be safcly ascribed to the 
ascendency which superstition long cbtained ovcr the 
human mind. The scepticism of the learned 1s, however, 
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every cxtraordinary event, which is recorded by the —=y—_ 


writers of Greece and Rome, intoa “ cunningly devised 
fable,”? wonld not be less reprehensible for want of can- 
dour, than the untutored rustic, who yields his assent to 
every alleged miracle, is to be taxed with want of dis- 
cernment. 

Although these general positions can scarcely admit 
of disputc, it becomes extremely difficult, after a lapse 
of many ages, and in the collation of marvellous 
records, to separate truth from falschood. In our at- 
tempts to prosecute this analytical process, we may 
sometimes advance a certain length with perfect secn- 
rity, without being able to trace uniformly the precise 
lines of demarcation. Thus, in regard to the topic 
of our present discussion, we know, that in various pe- 
riods of the world the vulgar have ascribed a celestial 
origin to stones of a peculiar configuration, as to certain 
modifications of pyrites, to belemnites, ortloceratites, 
&cc. which the subsequent observations of naturalists 
have proved to be of mineral formation, and to tlie 
heads of arrows and sharpened flints, which have been 


fashioned by the hand of man, and which, accordingly 


we are authorized to exclude from the ex-terrestrial ¢a- 
talogue. But when substances dissimilar from these, 
and coinciding in any one character or circumstance 
with modern specimens of atmospheric stone, are re- 
ported by the ancients to have fallen from the clouds, 
the distance of ages and the lameness of the documents 
may powerfully affect our appreciation of the reputed 
evidence. 

When, therefore, we shortly touch on a few of tlic 
many instances which might be quoted from the an- 
nals of antiquity, we mean not to vouch for the truth 
even of these particular instances ; but merely to admit 
their probability, and the weight which the mention 
of them may be considered to add to that of subsequent 
and recent narrations. 

Through the midst of fable which envelopes the history 
of the batu/z, we discern some characters which corre- 
spond with those of mcteorolites. ‘Thus, in the Asie, 
a poem falsely ascribed to Orpheus, the osdageras, which 
M. Falconet properly classes with the betuli, is said to 
be rough, heavy, and black. Damascius, in an extract 


of his life of Isidorus, preserved by Photius, relates that 


the bzetuli fell on Mount Libanus, in a globe of fire. 
A fragment of Sanchoniathon, preserved in Euscbius, 
(Preepar. Evangel. i. 10.), moreover informs us, that 
these stones were fabricated by the god Uranus (or 
Heaven), one of whose four sons was named Betul. 
May not this mythological genealogy be regarded as 
merely cmblematical of their descent from the upper 
regions of the atmosphere ? In thesame chapter we are 
told that Astarte found a staz which had fallen from 
Acaven, and honoured it with consecration in the city of 
Tyre. The stone denominated “ the mother of the 
vods,’”’ if we can believe Appian, Herodian, and Mar- 
cellinus, fell from heaven. Aristodemus, cited by the 
Greek scholiast on Pindar, asserts that it fed? encircled 
by fire, on a hill, at the feet of the Theban bard. It is 
said to have been of a black colour, and of an zrregular 
shape. Herodian (lib. v.) expressly declares, that the 
Pheenicians had no statue of the sun, polished by the 
hand; but only a certain stonc, circular below, and 
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black colour, and that, aecording to report, it fell from 
heaven, and was regarded as the image of the sun. 

Among various instances which might be seleeted 
from Livy, is that of a shower of stones on Mount 
Alba, in the reign of Tullus Hostilius, or about 
six hundred and fifty-two years before the birth of 
Christ. When the senate were told, that it had ra/n- 
ed stones, they doubted the fact, and deputed oommis- 
sioners to inquire into the partielars. hey were then 
assured, that stones had really fallen, haud chiter quam 
quum grandinem venti glomeratam in terras agunt. On 
this oecasion, the historian mentions, that similar events 
were celebrated by a festival of nine days. Mansit so- 
lenne, ut quandocunque tdem prodigium nuntiaretur, 
jeri per novem dies agerentur. 

But one of the most remarkable eases which oceurs 
in the reeords of antiquity, is that which is mentioned 
in the 58th chapter of the seeond book of Pliny’s Na- 
tural History, of a large stone whieh fell near Egospo- 
tamos, in Thrace, in the seeond year of the seventy- 
eighth Olympiad, or, aceording to our chronology, about 
four hundred and sixty-seven years before the Christian 
era, Pliny assures us, that this extraordinary mass was 
still shown in his day; and that it was as large as a 
cart, and of a burnt colour. The Greeks pretended 
that it had fadlen from the sun, and that Anaxagoras 
had predicted the day of its arrival on the earth’s 
surface. Aceording to Plutareh, in the life of Lysai- 
der, the inhabitants of the Chersonesus held the Thra- 
cian stone in great veneration, and exhibited it as a 
public show. His aeeount of its first appearance is 
ehiefly extraeted from the relation of Daimaehus of 
Plate, and may be thus translated. “ During seventy- 
five successive days before the stone fell, a large fiery 
body, like a cloud of flame, was observed in the hea- 
vens, not fixed to one point, but wandering about with 
2 broken uregular motion. By its violent agitation, 
several fiery fragments were forced from it, impelled in 
varions directions, and darted with the veloeity and 
brightness of so many shooting stars. After this body 
had fallen on the Chersonesus, and the people had as- 
sembled to examine it, they eould find no inflammable 
mattez, nor the slightest traee of combustion, but areal 
stone, which, though large, by no means eorresponded 
to the dimension of the flaming globe whieh they had 
seen in the sky, but seemed to be only a piece detached 
from it.’? Daimachus, it is true, may, on this oceasion, 
have given way to his reputed love of the marvellous ; 
and we can easily believe that the seventy-five continuous 
days are either an error of the eopyist, or an original 
exaggeration; yet, from the marked coineidence of 
some of the eireumstanees with those more fully de- 
tailed in the sequel, there arises the presumption that a 
meteorolite really fell at the plaee and period above 
assigned. 

From this period till near the elose.of the fifteenth 
century, any historical notices which we have been en- 
abled to eolleet, are so vague and seanty, that, in this 
abridged view of the subjeet, we may pass them over in 
silenee. | 

Professor Bantensehoen, of the central sehool of Col- 
mar, first direeted the attention of naturalists to some 
of the old chronieles, whieh commemorate with much 
narecte, and in the true spirit of the times, the fall of the 
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eelebrated stone of Ensisheim. 
aceompanied this very singular mass, when it was sus- 
pended in the chureh. 

‘In the year of the Lord 1492, on Wednesday, 
which was Martinmas eve, the 7th of November, there 
happened a singular miraele: for, between eleven o’cloek 
and noon, there was a loud peal of thunder, and a 
prolonged confused noise, whieh was hcard to a great 
distanee, and a stone fell from the air, in the jurisdiction 
of Ensisheim, which weighed 260 pounds, and the 
confused noise was, moreover, much louder than here. 
There a child saw it strike on a field, situated in the 
upper Jurisdiction, towards the Rhine and Inn, ‘near 
the district of Gisgard, which was sown with wheat, 
and did it no harm, except that it made a hole there: 
and then they eonveyed it from that spot ; and many 
picees were broken from it, whieh the landvogt forbade. 
They, therefore, caused it to be placed in the church, 
with the intention of suspending it as a miracle; and 
many people eame hither to see this stone. So there 
were remarkable conversations about this stone : but the 
learned said, that they knew not what it was; for it 
was beyond the ordinary course of natnre, that sueh a 
large mass should smite the earth from the height of the 
air; but that it was really a miraele of God; for, before 
that time, never any thing was heard like it, nor seen, 
nor deseribed. When the people found that stone, it 
had entered into the earth, to the depth of a man’s 
stature, which every body explained to be the will of 
God, that it shonld be found, and the noise of it was 
heard at Lucerne, at Villing, and in many other plaees, 
so loud, that it was believed that houses had been 
overturned: And as the king (Maximilian) was here, 
the Monday after St Catherine’s day, of the same year, 
his royal excellenee ordered the stone which had fal- 
len to be brought to the eastle, and after having con- 
versed a long time about it with the noblemen, he said 
the people of E:nsisheim should take it, and order it to 
be hung up in the church, and not allow any body to 
take any thing from it. Tlowever, his exeelleney took’ 
two picees of it, of which he kept one, and sent the 
other to the duke Sigismund of Austria : and they spoke 
a great deal about this stone, which they suspended in 
the choir, where it stillis; and a great many people 
came to see it.” 

Trithemius, in his Hirsaugiensian Annals, employs 
language to this eflect.— In the same year, on the 7th 
day of November, in the village of Suntgaw, near 
the townlet of Ensisheim, not far from Basil, a city of 
Germany, a stone, ealled a thunder-stone, of a prodigi- 
ous size, for we know from eye-witnesses that it weighed 
255 pounds, fell from the heavens. Its fall was so 
violent, that it broke into two pieces. The most eon- 
siderable is still exhibited at the door of the elurch of 
Fusisheim, suspended by an iron chain, as a proof of 
the faet which we have mentioned, and to preserve it in 
the public reeolleetion.”,—We learn also from Paul’ 
Lang that there arose a furious storm on the 7th of. 
November 2492, and that while the thunder roared, 
and the heavens appeared all on fire, a stone of enormous. 
size fell near Finsisheim. Its form was that of the 
Greek delta, with a triangular poimt. They still show 
it at Ensisheim as an astonishing phenomeren.” 

{t is worthy of observation, that these chroniclers 
lived at the period which they assign to the aleseent of 
4582 the 
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the stone; and-that, though their names are hastening 
to oblivion, Trithemius yielded to few of his contem- 
poraries in labour and learning; while Lang, a Ger- 
man Benedictine as le was, travelled in search of his- 
torical monuments, arraigned the license of the catholic 
clergy, and applauded tle independence of Luther and 
Melancthon. 

Of the Ensisheim stone, which has been transported 
to the nativnal library at Colmar, and whieh, notwith- 
standing various dz/apidations, stills weighs 150 pounds, 
some interesting specimens may now be seen in the 
cabinets of the carious. Robert Ferguson, Esq. younger 
of Raith, has, in the most polite and obliging manner, 
gratified us with the sight of a small fragment, which 
belongs to lis valuable eolleetion of minerals at Raith 
house in Fifeshire, Seotland. 

We are fally aware, that M. Barthold has laboured 
to convinee his readers (Journal de Physique, Ventosc, 
vear 8.) that the far-fumed mass of Ensisheim is 
merely argillo-ferrugineous, of secondary formation, 
detached from an adjacent mountain, and conveyed to 
the spot on which it was fonnd by some terrent or 
jJand-flood. In this opmion, we might partially acqui- 
esce, did not the artlessness of contemporary and concur- 
ring records nulitate against it, and had not the more 
accurate, analysis of Vaugnelin detected the same con- 
stituent parts as in the othr stony and metalline sub- 
stances denominated meteoric. 
posed of siliea,”” observes this cclebrated ehemist, * of 
magnesia, of iron, of nickel, of sulphur, and of a small 
quantity of lime.—Vartieular trials have convinced me 
of the presenee of sulphur and nickel in the grains of 
malleable iron, and in the pyrites, thongh in different 
proportions. ‘This stone, then, in every respect, re- 
sembles others which have fallen from the atmo- 
sphere.” 

In the Commentary of Surius, a Carthusian monk of 
Cologne, mention is made of a shower of large stones 


in Lombardy, in 1510. These stones were harder than - 


flint, and smelled of sulphur. The heaviest weighed 
420 pounds. ‘The same event is more particularly re- 
lated by Cardan, in his work intitled de Rerum Varie- 
vate (lib. xiv. e. 72.). According to this author, near 
the river Adda, not far from Milan, and at five oclock 
in the eveuing, about 1120 stones fell from the air, one 
of them weighing 120 pounds and another 60 pounds. 


Many-were presented to the Freneh governor, and his: 


deputy. At three o’clock P. M. the sky appeared as if 
in a general blaze; and the passage, though somewhat 
ambiguous, would lead us to infer, that the meteor was 
visible for two hours. Like many of the learned and 
unlearned of his day, Cardan instantly connects the 
extraordinary appearance with the political transactions 
of his distriet. | 

We next pass to an interesting extract from the me- 
moirs of the emperor Jchangire, written in Persian, by. 
himself, and translated by Colonel Kirkpatrick. 

“A. EL. 1030, or 16th ycar of the revgn.—The. fol- 
sowing is among the extraordinary occurrences of this 
period. | 
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‘“¢ Early on the 30th of Furverdeen of the present Neues 


year (1620), and in the eastern quarter of the heavens, 
there arose in one of the villages of the purgunual: of 
Jalindher, such a great and tremendous noise, as had 
nearly, by its dreadfui nature, deprived the inhabitants 
of the place of tkeir senses. During this noise, a Ju- 
minous body was observed to fall from above, on the 
earth, suggesting to the beholders the idea that the fir- 
mament was raming fire. In a short time, the noise 
having subsided, and the inhabitants having recovered 
from their alarm, a courier was dispatched to Alahom- 
med Syced, the aumul of the aforesaid pargunnah, to 
advertise him of this event. \ 
mounting his horse, proceeded to the snot. Here he 
perceived the earth, to the extent of a dozen of yards 
in length and breadth, to be barned to such a degree, 
that not the least trace of verdure, or a blade of 
grass remained; nor had the heat yet subsided en- 
tircly. 

‘© Mahommed Syced hereupon directed the aforesaid 
spaee of ground to be dug up; when the deeper it 
was dug, the greater was the heat of it found to be. 
At length a lump of iron made its appearance, the heat 
of which was so violent, that one might have supposed 
it to have been taken from a farnaee. After some time 
it beeame cold: when the aumil eonveyed it to his 
own habitation, from whence he afterwards dispatched 
it in a sealed bag to court. 

‘¢ Here I had this substance weighed in my presence. 
Its weight was 160 tolahs (aA). J committed it to a 
skilful artisan, with orders to make of it a sabre, a 
knife, and a dagger. The workman reported, that the 
substance was not malleable, but shivered into pieces 
under the Lammer. 

“Upon this I ordered it to be mixed with other 
iron. 
iron of lightning (B) were mixed with one part of com- 
mon iron; and from the mixture were made two sabres, 
one knife, and one dagger.” 

Our limits will not permit us to give the whole of the 
extraet, nor the remarks of the Right Hon. Charles 
Greville and Colonel Kirkpatrick, which were read be- 


fore the Royal Society of London, on the 27th January, 


1803. We feel, however, no hesitation in attaching 


to this document something very nearly approaching to. 


direct evidence of the fact in question. 

The celebrated Gassendi relates, that, on the 24th 
of November, 1627, about'10 o’elock A. M. during 
a very clear sky, he saw a flaming stone, of the appa- 
rent diameter of four feet, fall on Mount Vazszon, an 
emimenee situated between the small towns of Pcrne and 
Gaillaumes, m Provence. ‘This stone was surrounded 
by a luminous circle of different colours, nearly resemb- 
ling the rainbow, and its fall was aeeompanied with a 
noise like the discharge of artillery. It weighed 59 


pounds; and its speeific gravity was to that of common: 
It was of a dark metallic colour, | 


marble as 14 to 11. . 
and extremely hard. ‘Though it was not subjeeted to 
chemical analysis, and 1s not now to be found, the eircum- 


stances which have been stated by the philosopher are. 


sufheiently 
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{A) A tolah is about 180 grains, Troy weight. 


{B) This cxpression is equivalent to our term. thunder-bolt.’. 


The aumil, instantly | 


Conformably to my orders, three parts of the 
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seovo. Sufliciently minute to opcrate on the conviction of those 


who are willmg to be convineed. 


-—’—- From a curious book printed at Paris in 1672, and 


now become very scaree, entitled Conversations trrées 
de 1 Académie de M. 0’ Abbe Bourdelot, contenant drver- 
ses recherches et observations physiques, par le Sieur 
Legallors, we make the ensuing extract. 

*¢ A member presents a fragment of two stenes which 
fell near Verona, one of which weighed 300, and the 
other 200 pounds. These stones,” says he, “ fell dur- 
ing the night, when the weather was perfectly mild and 
serenc. ‘They seemed to be all on fire, and eame from 
above, but ina slanting direction, and with a tremen- 
dous noise. ‘his prodigy terribly alarmed 300 or qoo 
eye-witnesses, who were at a loss what to think of it. 
‘These stones fell with such rapidity, that they formed a 
ditch, in whieh, after the noise had ceased, the specta- 
tors ventured to approach them, and examine them 
more closely. ‘They then sent them to Verona, where 
they were deposited in the Academy, and that learned 
body sent fragments of them to different places.”’ 
That which aceompanied the abeve intimation was of 
a yellowish hue, very easily pulverised, and smelled 
of sulphour.—In the course of examining one of these 
stones, M. Laugier, professor of pharmaey at Paris, 
has reeently detected the presence of ehrome, by mcans 
of the caustic alkal.—The date of the Verona pheno- 
menon, if we have been correctly informed, 1s 1663. 

In the Bornian collection there is a substance which 
is designated Ferrum retractorium, granulis mitentibus 
matrice virescentt tmmixtis (Ferrum virens Lin.), 
cujus fragmenta ab unius ad vigintt usque librarum 


pondus, cortice nigro scoriacca circuindata, ad Plann, 


prope Tabor, circulf Bechinensts Bohemia, passim re- 
pervuntur. The following note is’ subjoined.. (Que 
fragmenta 3 Sulit anni 1753, tater tonttrua, é celo 
phisse credultores quidam asserunt). The expression 
ereduliores quidam, it may be alleged, at once destroys 
the evidence of this memorandum. It deserves, how- 
ever, to be noted, that, in regard to our present sub- 
ject, what was formerly aceounted the credulity of the 
vulgar, may now, on several occasions, be construed 
mito probability, if not into matter of fact; and that 
Mr Greville has found the identical fragment to have 
the same composition with other mcteorc stcnes. 
Hence, we are compelled either to admit its ex-ter- 
restrial origin, or the existence of a substance, origi- 
nally belonging to the earth, and yet agreeing in eha- 
racter with those deemed atmospheric. The former 
part of the alternative is perfectly consonant with well- 
authenticated facts; whereas of the latter, we are not 
warranted to pronounce, that a single case has Inther- 
to been established to the satisfaction of any chemist 
or mineralogist. 

But we have now to turn our attention to a report 
of M. de la Lande, inserted in the Historical Alma- 
nack of Bresse, for 1756. : 

In the month of September 1753, about one o’elock 
P.M. when the weather was very lot, and very se- 
rene, without the least appearance of a cloud, a very 
Joud noise, like the discharge of two or three eannons, 
was heard within the circumference of six leagues, but 
was of very short duration. This noise was loudest in 
the neighbourhood of Pont-de-Vesle ; and at Liponas, 
a village three leagues from the last-mentioned place, 
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it was even accompanied with a hissing, like that of a 
cracker. On the same evening there were fonnd at 
Liponas and at Pin, two blackish masses, of a form 
nearly eircular, but very uneven, which had fallen on 
plonghed ground, and sunk, by their own weight, to 
half a foot below the surface. One of them weighed 
about twenty pounds; anda fragment of one of them 
weighing 114lb. was preserved m the cabimet of M. 
Varemnic de Beost, at Dijon. ‘The basis of these masses 
resembled a grayish whinstone, and was very refractory ; 
and some f{crrugineous particles were disseminated im 
grains, filaments, or minute masses, through the snb- 
stanee of the stone, especially in its fissures. Tins iron, 
when subjected to 2 red heat, beeame obedient to the 
magnet. ‘The blaek coating on the surface, M. de la 
Lande ascribes to fnsion, induced by violent heat. ‘This 
gentleman’s acknowledged respectability and accnracy 
of observation, combined with the circunistances which 


he has adduced, circumstances, too, which, if misstated, 


lay so open to public investigation, powerfully plead in 
favour of his testimony. 

On the 15th of September 1760, according to the 
abbé Bachclay, about half past four o’clock P. M. 
there appeared near the chatcau de Chevabrie, in the 
neighbourhood of Luee, a small town of the province 
of Maine, a stormy cloud, from which proceeded a 
loud peal of thunder, like the discharge of cannon, and 
followed hy a noise which was mistaken by several 
people for the lowing of oxen. ‘This sound was 
heard over a space of about two leagues and a half, 
but unaccompanied by any perceptible flame. The 
reapers in the parish of Perigué, about three leagues 
from Luce, on hearing the same noise, looked up, and 
saw an opake hody, which described a curve, and fell 
on soft turf, on the high road from Mons, near which 
they were at work. ‘They all quickly ran up to it, 
and found a sort of stone, nearly half of which was 
buried in the earth, and the whole so hot that it could 
not be touched. At first they ran away in a panic ; 
bnt on returning to the spot some time after, they found 
the stone preeisely in the same sitnation, and suflicient- 
ly cooled to admit of being handled, and narrowly ex- 
amined. It weighed seven ounces and a half, and was 
of a triangular form, presenting, as it were, three 
rounded horns, one of which, at the moment of the 
fall, had entered into the ground, and was of a gray or 
ash colour, while the rest, which was exposed to the 
air, was very black. When the abhé presented this 
stone to the academy, that body appointed three of its 
number, namely, Messieurs Lavoisier, Fougeroux, and 
Cadet, to examine and analyse it. his task they 
performed with more care and accuracy than M. de 
la Lande had done on the preceding occasion ; but their 
trial was confined to an integral part of the whole, con- 
sidered as a homogencous substance, in place of beige 
repeated on each of the constituent parts. The substance 
was of a pale cinereous hue, speckled with an infimte 
number of small and shining metaliie points, visible 
through a magnifying glass. That part of the outer 
surface which remained above greund was incrusted with 
a thin black eoating, which seemed to have under- 
gone fusion, and which gave a few sparks when straek 
with steel. The specific gravity of the mass was 3535. 
— Two other stoncs, nearly of the same characters, 


the one reported to have fallen at Aire, in Artois, and 
the 
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ed to the academy in the course of the same year by M. 


“~ey~=ee Gurson de Boyaval, honorary licutenant-general of the 


bailhage of Airc, and the younger M. Morand. Ac- 
cording to the academical report, these three stones, 
when compared, prescnted no diflerence to the eye, 
were of the same colour, and nearly of the same grain, 
exhibiting metallic and pyritous particles, and covered 
with a black and ferrugineous inerustation. Although 
the coincidence of facts and circumstances, in three 
places so remote from one another, did not convinee the 
academy that these stones had been conveyed to the 
earth by lightning, yct it induced them to invite na- 
turalists to prosecute the examination of the subject. 
_ On the 20th of November 1768, a stone fell at 
Maverkireken near the Inn, in Bavaria, that weighed 
38lb. was of a triangular form, and only eight inches 
in thickness. Its fall was accompanied by a hissing 
noise, and great darkness in the atmosphere. This me- 
teorolite penetrated two fect and a half into the soil. 
Part of it is in the cabinet of the right honourable 
Charles Greville, which is now in the British Mu- 
seum; and a fragment may be seen in Mr Ferguson’s 
collection quoted above. 

The next remarkable case on record oecurred on the 


20th of August 1789, at Barbotan, near Roquefort, in 


tbe Landes of Bourdeaux, and is thus related by Citizen 
Lomct, who was known to several members of the In- 
stitute, and happened to be. at Agen when the meteor 
appeared. 

‘* It was a very bright fire-ball, luminous as the sun, 
of the size of an ordinary balloon, and, after inspiring 
the inhabitants with consternation, burst and disappear: 
ed, <A few days after, some peasants brought stones, 
which they said fell from the meteor ; but the philoso- 
phers to whom they offered them laughed at their as- 
sertions as fabulous. The peasants would have now 
more reason to laugh at the philosophers.”——Onc of 
these stones broke through the roof of a cottage, and 
killed a herdsman and some cattle. Wauquelin, who 
received a proces-verbal of the circumstances, also ex- 
amined one of the specimens. The fragment procured 
by Mr Ferguson has visibly all the characters of a ge- 
nuine meteorolite. 

A much more remarkable phenomenon, however, 
of the same description, occurred near Agen, on the 
24th of July 1790. An inhabitant of St Severe com- 
municates the following particulars to M. Darcet the 
chemist, who was then resident at Paris. 

‘‘ Our towns-people were yesterday very much alarm- 
ed. About a quarter past nine o’clock, in the evening, 
there suddenly appeared in the air a fire-ball, dragging 
a long tram, which diffused a very vivid light over the 
horizon. This metcor soon disappearcd, and seemed to 
fall at one hundred paces from us. .It was quickly fol: 
lowed by an explosion louder than that of a cannon or of 
thunder. Every body dreaded being buried under the 
‘ruins of his house, which seemed to give way from the 
‘concussion. The same phenomenon was seen, and the 
report heard, in the neighbouring towns, as Mont de 
Marsan, Tartas, and Dax. ‘The weather in other re- 
spects was very calm, without a breath of wind or a 
cloud, and the moon shone in all her brightness.” 

M. Darcet’s brother, a clergyman in that part of the 
country, sent him a small stone, which was picked up on 
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icteoro- the other in the Cotentin, in Normandy, were present- 


M ET 


the morning after the explosion, and the history of Méteéro 


which he was scrupulously anxious to investigate. Being 


satisfied with respect to all the particulars, he at length 


dispatched it to Paris, accompanied with some curious 
remarks. ‘ When these stones fell,’’ says he, “ they had 
not their present degree of hardness. Some of them fell 
on straw, bits of which stuck to the stones, and incorpo- 
rated with them. 
It is at present at La Bastide ; but I cannot persuade the 
owner to part with it***. Those which fell on the houses 
produced a noise, not Itke that of stones, but rather of a 
substance which had not yet acquired compactness.” 
We subjoin the proces-verbal—a simple but authen- 
tic document. | 
‘‘ In the year one thousand’seven hundred and nine- 
ty, and the 30th day of the month of August, we, the 
Sieur Jean Duby, mayor, and Louis Maullon, procura- 
tor of the commune of the municipality of La Grange 
de Juillae, and Jean Darmite, resident in the parish of 
La Grange de Juillac, certify in truth and verity, that, 
on Saturday the 24th of July last, between nine and 
ten o’elock in the cvening, there passed a great fire, 
aud after it we heard in the air a very loud and extra- 
ordinary noise ; and, about two minutes after, there fell 
stones from heaven, but fortunately there fell only a very 
few, and they fell about ten paces from one another in 
some places, and in others nearer, and finally, in some 
other places, farther, and falling, most of them, of the 
weight of about half a‘quarter of a pound each; some 
of about half a pound, like that found in our parish 
of La Grange; and on the borders of the parish of 
Creon, they were found of a pound weight ; and in fall- 
ing they seemed not to be inflamed, but very hard and 
black without, and within of the colour of stecl; and, 


thank God, they oecasioned no harm to the people, nor 


the trees, but only to some trees which were broken on 


the houses; and most of them fell gently, and others’ 
fell quickly, with a hissing noise; and some were found. 


which had entered into the earth, but very few. In 
witness whereof we have written and signed these pre- 
sents. (Signed) Dusy, Mayor—Darmitr.” 


Monsieur Baudin mentions, that, as M. Carris of Bar- 
botan and he were walking in the court of the eastle of 
Mormes about half past nie o’clock, in the evening of 
the 24th of July 1790, when the air was perfectly calm, 
and the sky cloudicss, they found themselves snddenly 
surrounded by a pale clear light, which obscured that 
of the moon, though the latter was nearly full. On 
looking up, they observed, almost in their zenith, a fire- 


ball of a larger apparent diameter than that of the moon, 


dragging a tail, which scemed to be five or six times long- 
er than the diameter of its body, and which gradually 
tapered to a point, the latter approaching to blood-red, 
though the rest of the meteor was of a pale white. This 
luminous body proeceded with great velocity from south. 
to north, and in two seconds split into portions of consi- 
derable size, like the fragments of a bursting bomb. 
These fragments became extinguished in the air, and some 
of them, as they fell, assumed that deep red eolour, which 
had been observed at.the point of the tail. T'wo or three 
minutes after M. Baudin and his friend heard a dread- 
ful explosion, like the simultaneous firing of several 
pieces of ordnance ; but they were not sensible of any 
tremulous motion under their feet, though the eoncus- 
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I have seen one in this predicament. — 
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teoro. 8ton of the atmosphere shook the windows in their 
lite. frames, and threw down kitchen utensils from their 
~— shelves. When these gentlemen removed to the gar- 

den, the noise still continued, and seemed to be direct- 
ly over their heads. Some time after it had ceased, 
they heard a hollow sound rolling, in echoes, for fifty 
miles, along the chain of the Pyrenees, and at the end 
of about four minutes gradually dying away in distance. 
At the same time, a strong sulphureous odour was 
diffused in the atmosphere. ‘The interval which oecur- 
red between the disruption of the meteor, and the loud 
report, induced M. Baudin to conjecture, that this fire- 
ball must have been at least eight miles from the earth’s 
surface, and that it fell about four miles from Mormes. 
‘© The latter part of my conjecture, says he, was soon 
confirmed by an account which we received of a great 
many stones having fallen from the atmosphere at Juil- 
lac and in the neighbourhood of Barbotan.”? It ap- 
pears, indeed, from the concurring testimony of intel- 
ligent persons worthy of credit, that the meteor really 
exploded at a little distance from Juillac, and that its 
fragments were found lying in an almost circular space, 
of nearly two miles in diameter. Some of them weigh- 
ed eighteen or twenty, and a few, it is alleged, even 
fifty pounds. M. de Carris procured one of 18 lbs. 
which he transmitted to the Parisian Academy of 5ci- 
enees. That cxamined by M. Baudin was small, but 
heavy in proportion to its sizc, black on the outside, 
grayish within, and interspersed with many minute, 
shining, metallic particles. ‘These last circumstances 
perfectly accord with the fragment of a Barbotan stone 
preserved in Mr Ferguson’s collection. 

In one of his letters to Professor St Amand, M. Goy- 
on d’Arzas remarks, that these stones, though gencrally 
smooth on the outside, presented some longitudinal 
craeks, or fissures, while their interior parts exhibited 
symptoms of metallic veins, especially of a ferrugineous 
complexion. When yet red hot, and scattercd in various 
ilirections, they formed that magnificent fire-work, that 
shower of flame, which enlightened the horizon over a 
large tract of country; for this extraordinary meteor 
was seen at Bayonne, Auch, Pau, Tarbes, and even at 

| Sourdeaux and Toulouse. At the last-mentioned place 

it excited little attention, on account of its great di- 

stance, and its appearing only a little brighter than a 

shooting star. It, moreover, deserves to be noted, that 

the metcorolites in question were found on a bare 

moor, of an extremely thin soil, on which no such 

stones, or indccd stones of any description, had been 

observed in the memory of man. They who are solici- 

tous of additional information on this part of our sub- 

| ject, may consult N° 23 and 24 of the Journal des 

Sciences Utiles of Montpelier, for 1790, and the De- 
cade Philosophique for February 1796. 

When all the circumstances of the case are duly con- 
sidered, we nced not be surprised, that they should pro- 
duce conviction on the minds of many men of science, 
who, till then, possessed “ an evil heart of unbelief.” 
| M. de St Amand ingenuously confessed to M. Pictet of 
Geneva, that he had treated this novel topic with un- 
merited contempt, and that the evidence deduced from 
the similar characters of the stones should not be rashly 
rejected. The learned and the unlearned of the district 
| in which the phenomenon is stated to have occurred, 
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attest its cxistence ; the professor of natural history in yqeteoro. 
the central school of Agen renounces his former secpti- _lite. 
cism; Wauquelin analyses a specimen, and finds it to ——~v-—~ 
contain the same chemieal substances as other meteoro- 

lites, and in nearly the same proportions; and shall we 

be so unreasonable as to withhold our assent, mercly 

because we have not ocular demonstration of the alleged 
partieulars ? 

Our chronological series of cases has now brought us 
to the fall of several meteorolites near Sienna, the parti- 
culars of which, as reported by the late earl of Bristol 
and Sir William Hamilton, are reeorded in the first 
part of the Philosophical ‘Transactions for 1795 (page 
103). Mr King, likewise in the tract whieh we have 
already quoted, communicates somc interesting circum- 
stances relative to this phenomenon, chiefly extracted 
from an account of it published by Professor Soldani. 
While we refer our readers to thesc details, we cannot 
omit mentioning that, in regard to aspect and compo- 
sition, the Sienna stones arc perfectly analogous to others 
already noticed, and very different from any that oceur 
in Tuscany. As the meteor from which they were dis- 
charged appeared on the morning after a violent eruption 
of Vesuvius, they were at first supposed to be voleanie, till 
cool reflection and examination betrayed the extrava- 
gance of sucha hypothesis. ‘he precisc number of stones 
which were collected on this oceasion is not specified, 
but many of them were small, weighing from a quarter 
of an ounce to two ounces. A pretty entire specimen 
oceurs in Mr Terguson’s collection.—The date of the 
Sienna meteor is the 16th of June, 1794. 

On the 13th of December ofthe following year, 
about three o’clock in the afternoon, another of these 
singular stones, weighing 56 pounds, fell near the 
country house of Captain ‘Topham, in Yorkshire. ‘The 
captain’s report, which is inserted in the Gentleman’s 
Magazinc for 1796, is distinct and satisfactory ; while 
the chemical cxamination of the mass, detailed in 
Mr Howard’s paper, in the Philosophical Transaetions 
for 1802, affords a still more decisive proof of its at- 
mospheric origin. M. de Drée, also found it to corre- 
spond exactly in aspeet and character, with fragments of 
meteor stones from Benares and Ville-franche. The ori- 
ginal mass is in the possession of Mr Sowerby author of 
English Botany, &c. It is larger than a man’s head. 

Mr Southcy, in his letters from Spain and Portugal, 
transcribes the authenticated relation of another instance 
of the dceseent of a stone from the clouds on the rgth of 
February 1796. But we pass to some of the most im- 
portant details relative to the stone which is affirmed 
to have fallen near Ville-franche, in the department of 
the Rhone, on the 12th of March, 1798. When it 
was transmitted to Professor Sage, member of the Na- 
tional Institute, he considered it at first, as only a 
pyritous and magnetical ore of iron, although it bore no 
resemblance to any known species of ore of that metal, 
since it contained nickel, silica, magnesia, and native 
iron, which shone like steel when polished. ‘ It is 
of an ash gray colour, says M. Sage, granulated and 
speckled with gray, shining, and pyritous metallie 
points. One of its surfaces is covered with a dingy 
black cnamel, about the third of a line in thickness, 
This stone acts very powerfully on the magnetic needle. 
When the senator Chasset, transmitted it to me, it 

was 
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Mcteore- was accompanicd with an historical notice of similar 


jite.: 


import with that of M. Delievre, of Ville-franche, who 
saw and described the phenomenon on the spot.’’ 

At six o’clock in the evening, a reund body, which 
diffused the most vivid light, was observed in the vicini- 
ty of Ville-franche, moving westward, and producing 
« hissing, like that of a bomb which traverses the air. 
‘Chis luminous body, which was secn at the sanie time 
at Lyons and on Mont-Cenis, marked its path by a 
red track ef fire, and explcdcd, about 200 toises from 
the carth with a tremendous report and concussion. 
One of the flaming fragments fell on the vineyard of 
Peter Crepier, an inhabitant of Salcs. On the spot 
where this portion of the meteor was seen to fall, and 
in a fresh opening of about 20 inches in depth, and 
18 in width, was found a black mass, 15 inches in dia- 
meter, and rounded on one side. 

An account of the same meteor was published in the 
Journal de Physique, for Floreal, year 11, by M. de Drée. 
Irom his minute and dehberate investigation, it appears 
that the fire-ball had scarcely fixed the attenticn of the 


“inhabitants of Sales and the adjacent villages, when 


its rapid approach, accompanied by a terrible whizzing 


noise, like that of an irregular hollow body, traversing 


the air with unusual velocity, inspired the whole com- 
mune with alarm, cspecially when they observed it 
passing over their heads, at an inconsiderable elevation. 
It left behind a long train of light, and emitted, with 
an almost unceasing craekling, small vivid flames, like 
little stars. Its fall was remarked, at the distance of 
only 50 paces, by thrce labourers, one of whom, named 
Montillard, let fall his coat and bundle of sticks that he 
might run the faster, while the other two, Chardon 
and Lapoces, fled with equal precipitation to Sales, 
where the alarm had become general.—These three 
witnesses attest the astonishing rapidity of the meteor’s 
motion, and the hissing which proceeded from the spot 
where it fell. So terrified was Crepier at the explosion, 
that he locked himself up with his family, first in his 
cellar, and then in Ins private apartment, nor ventured 
abroad till next morning, when, in the company of M. 
Blandel, Chardon, Lapoces, and many others, he 
repaired to the opening which had been made by the 
fire ball. At the bottom of this opening, which was 
18 inches deep, including the entire thickness of the 
mould, they founda large black mass, of an irregularly 
ovoid form, having a fanciful resemblance to a calf’s 
head. Though no longer hot, it smelled of gun-powder 
and was cracked in several places. When the observers 
broke it, and discovered nothing but stone, indifference 
succeeded to curiosity, and they coolly ascribed its ap- 
pearance to causes more or less whimsical and super- 
natural. 

The original weight of this stone was about twenty 
pounds. Its black vitrified surface gave fire with steel. 
{ts interior was hard, earthy, ash-coloured, of a granular 
texture, presenting different substancesscattered through 
it, namely, iron in grains, from the smallest size to a 
hne or even more in diameter, somewhat malleable, 
but harder and whiter than forged iron; white pyrites, 
both lamellated and granular, and in colour approach- 
ing to nickel; some gray globules, which secmed to 
present the characters of trapp, and a very few and 
small particles of steatitcs, inclining to an olive hue. 
‘On account of its heterogeneous composition, its specific 
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gravity. could not be easily ascertained. One hundred gfeteor. 


parts of the mass gave, according to Vauquelin, 46 of 
silica, 38 oxide of iron, 15 magnesia, 2 nickel, and 
2 lime. The excess of this resuit was ascribed to the 
absorption of oxygen by the native iron during the pro- 
cess. 
Ferguson’s collection. 

On the 19th of Deeember 1798, about eight o’clock 
in the evening, the inhabitants of Benares and its 
neighbourhood observed in the heavens a very lumi- 
nous meteor, in the form of a large ball of fire, which 
exploded with a loud noisc, and from which a number 
of stoncs were prceipitated near Krakhut, a village 
about fourtcen miles from the city of Benares. Mr 
Davis, the judge and magistrate of the district affirmed 
that its brilliancy equalled the brightest moonlight. 
Both he and Mr Erskine, the assistant collector, were 
induced to send persons in whom they could confide to 
the spot where this shower of stones was asserted to have 


taken place, and thus obtained additional evidence of 


the phenomenon, ard several of the stones, which had 
penetrated about six inches into fields recently water- 
ed. Mr Maclane, a gentleman who resided near Krak- 
hut, presented Mr Howard with part of a stone, which 
had been brought to him the morning after its descent, 
by the watchman who was on duty at his house, and 
through the roof of whose hnt it had passcd, and buried 
itself several inches in the floor, which was of consoli- 
dated earth. Before it was broken, it must have weigh- 
ed upwards of two pounds. 

At the time that this meteor appeared, the sky was 
perfectly serene ; not tlie smallest vestige of a cloud 
had been seen since the 11th of the month, nor was 
any observed for many days after. 

‘“* Of these stones (says Mr Howard), I have seen 
eight nearly perfect, besides parts of several others, 
which had been broken by the posscssors, to distribute 
among their friends. ‘The form of the more perfect 
ones appeared to be that of an irregular cube, rounded 
off at the edges; but the angles were to be observed 
on most of them. They were of various sizes, from 
about three to upwards of four inches in their largest 
diameter ; one of them, measuring four inches and a 
quarter, weighed two pounds twelve ounees. In ap- 
pearance they were exactly similar; externally they 
werc covered with a hard black ceat, or incrustation, 
which in some parts had the appearance of varmsh or 
bitumen ; and on most of them were fractures, wlnch, 
from their being covered with a mattcr similar to that 
of the coat, seemed to have been made in the fall, by 
the. stones striking against each other, and to have 
passed through some medium, probably an intense heat, 
previous to their reaching the earth. Internally they 
consisted of a number of small spherical bodies, of a 
slate colour, imbedded in a whitish gritty substance, in- 
terspersed with bright shining spiculs, of a metallic or 
pyritical nature. The spherical bodies were much 
harder than the rest of the stone: the white gritty 
part readily crumbled, on being rubbed with a hard 
body ; and on being broken, a quantity attached it- 
self to the magnet, but more particularly the outside 
coat or crust, which appeared almost wholly attractable 
by it.” 

Here we arc furnished with another circumstantial 
and authenticated narrative, by individuals above 

rank 


A small specimen of this mass belongs to Mr 
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to contain some specics of metal and nitre. if YOU Mecteoro- 
know before us of what ingredients they are composed, lite. 


—v— particulars which they have reported, 
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Meteoro vanK of suspicion, and who were prompted solely by me- 
lite. tives of curiosity, to examine with due deliberation the 


The history of the extraordinary shower of stones 
which fell near l’Aigle, in Normandy, on the 26th of 
April 1803, first appeared in the ensuing artless letter, 
addressed by M. Marais, an inhabitant of the place, to 
lus friend m Paris. 


“ At P Atgle, the 13th Floréal, 11. 

‘* An astonishing miracle has just cecurred in our 
district. Here it 1s, without altcration, addition, or di- 
minution. It is certain, that it is the truth itself. 

“On Friday last, 6th Floréal (26th April), between 
one and two o’clock in the afternoon, we were roused 
by a murmuring noise hke thunder, On going out we 
were suprised to see the sky pretty clear, with the ex- 
ception of some small clouds. We took it for the noise 
of a carriage, or of fire in thc neighbourhood. We 
were then in the meadow, to examine whence the noise 
proceeded, when we observed all the inhabitants of the 
Pont de Pierre at their windows, and in gardens, in- 
quiring concerning a cloud, which passed in the direc- 
tion of from south to north, and from whence the noise 
issued, although that cloud presented nothing extraordi- 
nary in its appearance. But ercat was our astonishment 
when we learned, that many and large stones had fallen 
irom it, some of them weighing ten, eleven, and even 
seventcen pounds, in the space between the house of the 
Buat family (half a league to the north-north-east of 
VAigle) and Glos, passing by St Nicolas, St Pierre, 
&c. which struck us at first as a fable, but which was 
afterwards found to be trne. 

‘The following is the explanation given of this ex- 
traordinary event by all who witnessed it. 

“They heard a noize like that of a cannon, then a 
double report still louder than the preceeding, followed 
by a rumbling noise, which lasted about ten minutes, 
the same which we also heard, accompanied with his- 
sings, caused by these stones, which were counteracted 
yn their.fal] by the different currents of air, which is 
very natural in the case of such a sudden expansion. 
Nothing more was heard; but it is remarkable, that 
previously to the explosion, the domestic fowls were 
alarmed, aud the cows bellowed in an unusual manner. 
All the country-folks were much dismayed, especially 
the women, who believed that the end of the world 
was at hand. A labourer at la Sapée fell prostrate on 
the ground, exclaiming, ‘ Good God ! is it possible that 
thou canst make mc perish thus ? Pardon, I beseech 
thee, all the faults I have committed,’ &c. The most 
trifling objects in fact, might create alarm, for it is 
not improbable, that history offers no example of such 
a shower of stones as this. The piece which I send 
was detached from a large one, weighing eleven 
pounds, which was found between the house of the 
Buats and le Fertey. It is said, that a collector of 
curiosities purehased one of seventcen pounds weight, 
that he might send it to Paris. Every body in this 
part of the country is desirous of possessing a whole 
stone, or a fragment of one, as an object of curiosity. 
The largest were darted with such violence that they 
entered at least a foot into the earth. hey are black 


‘on the outside, and grayish, as you see, within, seeming 
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you will inform us. One fell near M. Bois de Ja Ville, sv 


who lives near Glos. He was much afraid, and took 
shelter under a tree. He has found a great number 
of them of diflerent sizes, im his court-yard, his wheat 
field, &c. without reckoning all those which the 
peasants liave found elsewhere. Numberless stories, 
more or less absurd, have been circulated among the 
people. You know that our country is fertile in such 
tales. Cousin Moutardicr sends one of these stones to 
Mademoiselle Hébert ; and he is not less eager than 
Wwe are, to know how these substances can be compres- 
sed and petrified in the air. Do try to explain the pro- 
cess. . 

“ The person who gave me tle largest stone which 
Isend to you, went to take it at the moment that it 
fell, but it was so hot that it burned him. Several of his 
neighbours shared the same fate in attempting to lift it. 

‘The elder Buat has just arrived, and desires us to 
add, that a fire-ball was observed to hover over the mea- 
dow. Perhaps it was wild-fire.” 

At the sitting of the Institute, on the oth of May, 
Foureroy read a letter, addressed from PAigle to 
Vauguclin, and which sufficiently corroborates the pre- 
ceding statements. But we pass to the substance of 
M. Biot’s lettcr, addressed to the minister of the inte. 
rior, and published in the Journal des Débats, (14th 
Yhermidor, year 11.). The writer who is adyan- 
tageously known for lis scicntific attainments, was de- 
puted by government to repair to the spot, and collcct 
all the authentie facts. The contents of his letter have 
been since expanded into the form of a memoir, which 
manifests the caution and good sense which guided his 
inquiries, and which we are surprised to learn, has not 
appeared in an English translation. 

M. Bhot left Paris on the 25th of June, and in place 
of proeceding directly to ?Aigle, went first to Alencon, 
wich hes fifteen leagues to the west-south-west of it. 
He was informed on his way, that a globe of fire had 
been observed moving towards the north, and that its 
appearance was followed by a violent explosion. Vrom 
Alengon he journeyed through various villages to 
PAigle, being directcd in his progress by the accounts 
of the inhabitants, who had all heard the explosion on 
the day and at the hour specified. Almost all the in- 
hahitants of twenty hamlets, seattered over an cxtent of 
upwards of two leagucs square affirmed that they were 
eye-witnesses of a dreadful shower of stones which was 
darted from the meteor. The following is his summary 
of the whole evidence. 

“On Tuesday, 6th Floréal, year 11, about one 
o'clock P. M. the weather being serene, there was 
observed from Caen, Pont d’Audemer, andthe environs 
of Alencon, Falaise, and Verneuil, a fiery elobe, of a 
very brilhant splendour, and which moved in the at- 
mosphere with great rapidity. Some moments after, 
there was heard at |’Aigle, and in the environs of that 
town, in the extent of more than thirty leagues in 
every direction, a violent explosion, which lasted five 
or six minutes. At first there were three or four re- 
ports, like those of cannon, followed by a kind of 
discharge which resembled the firing of musketry ; 
after wluch there was heard a dreadful rumbling like 
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the beating of a drum. The air was calm, and the 
sky serene, except a few clouds, such as are frequently 
observed. 

“This noise proeceded from a small cloud which 
had a rectangular form, the largest side being in a di- 
reetion from east to west. It appeared motionless all 
the time that the phenomenon lasted 5 but the vapours 
of which it was composed, were projected momentarily 
from different sides, by the effeet of the successive ex- 
plosions. ‘This cloud was about half a league to the 
north-north-west of the town of ?Aigle. It was ata 
great elevation in the atmosphere, for the inhabitants 
of two hamlets, a Icague distant from each other, sat 
it at the same time above their heads. In the whole 
canton over which this cloud was suspended, there was 
heard a hissing noise like that of a stone discharged 
from a sling, and a great many mincral masses exactly 
similar to those distinguished by the name of meteor- 
stones were seen to fall. 

«¢ The distriet in which these masses were projected, 
forms an elliptical extent of about two leagues and a half 
in length, and nearly one in breadth, the greatest di- 
mension being in a direetion from south-cast to north- 
west, forming a declination of about 22 degrees. This 
direction, which the meteor must-have followed, is ex- 
actly that of the magnetic meridian, which is a re- 
markable result. ‘The greatest of these stones fell at 
the south-eastern extremity of the large axis of the cl- 
Jipse, the middle-sized in the centre, and the smaller 
at the other extremity. Hence it appears that the 
largest fell first, as might naturally be supposed. The 
largest of all those that fell weighs seventeen pounds 
anda half. The smallest whieh T have seen weighs 
about two gros (a thousandth part of the last). The 
number of all those which fell is certainly above two 
or three thousand,” 

As we cannot make room for an analysis of M. 
Biot’s more extended communication, we shall be con- 
tented to select only two facts. 

The curé of St Michael declared, that he observed 
one of the stoncs fall, with a hissing noise, at the feet of 
his nicce, in the court-yard of lis parsonage, and that 
it rebounded upwards of a foot from the pavement. 
He instantly requested his niece to fetch it to him; 
but as she was too much alarmed, a woman who hap- 
pened also to be on the spot, took it up; and it was 
found in every respeet to resemble the others. 

As one Piche, a wire-manufacturer belonging to the 
village of Armées, was working with his fen in the open 
air, a stone grazed |nis arm, and fell at his feet; but 
it was so hot, that, on attempting to take it up, he in- 
stantly let it fall again. 

He who compares the various accounts of the I’ Aigle 
meteor, with a critieal eye, may detect: some apparent 
contradictions, which, however, on refleetion, are found 
to be strietly conformable to trath. ‘Thus, aeeording 
to some, the meteor had a rapid motion, others believed 
it stationary ; some saw a very luminous ball of fire, 
others only an ordinary cloud. Spectators, in fact, 
viewed it in different positions with respect to its direc- 
tion. They who happened to be in its line of march, 
would see it stationary, for the same reason, that we 
fancy a ship under full sail to be motionless, whea we 
ate placed in its wake, or when we view it from the 
harbour to which it is approaching in a straight line. 


They, on the other liand, who had a side view of the yyeteor 
meteor, would reckon its progress the more rapid, in lite, 
proportion as thcir position approached to a right angle —-y—~ 


_ with its line of passage. They, again, who saw it from 


behind, as the inhabitants of VAigle, would pcerccive 
only the cloud of vapour, which it left in its train, and 
which, in the dark, would figure like a blazing tail, in 
the same manner ag the smoke of a voleano appears 
black during the day and red at mght. Lastly, they 
who were placed in front of the meteor, would reckon 
it stationary, but brilliant and cloudless. 

It deserves to be remarked, that the l’Aigle stones 
were very friable for some days after thei descent, 
that they gradually aequired hardness, and that after 
they had lost the sulphureous odour on their surface, 
they still retained it in their substances, as was found by 
breaking them. Professor Sage submitted them to se- 
veral comparative trials with those of Ville-franehe; and, 
though the ’Aigle specimens present some globules of 
the size of a small coriander seed, of a darker gray 
than the mass, and not attractable by the magnet, yet, 
in respect of granular texture and gencral aspect, the 
coincidence was so striking as to lead one to suppose 
that they were all parts of the same mass. 

‘The PAigle stones, according to Fourcroy, are ge- 
nerally irregular, polygonal, often euboid, sometimes sub- 
cunciform, and exceedingly varions in their diameter 
and weight. All are covered with a black gravelly 
crust, consisting of a fused matter, and filled with small 
agelutinated grains of iron. ‘The greater part of them 
are broken at the corners, either by their shock against 
each other, or by falling on hard bodics. The inter- 
nal parts resemble those of all the stones analyzed by 
Messrs Howard and Vauquelin, being gray, a little 
varied in their shades, granulated, and as it were scaly, 
split in many parts, and filled with brilliant metallic 
points, exaetly of the same aspect as those of other stenes 
of a like description. The proportions of their con- 
stituent materials are stated as nearly, 54 silex, 36 oxi- 
dated iron, 9 magnesia, 3 nickel, 2 sulphur, and 1 lime, 
the five per cent. of increase, arising from the oxidation 
of the metals produced by the analysis. 

OF the two specimens which M. Biot presented to 
the cclebrated Patrin, one was less compaet, and of a 
lighter gray than the othcr, and likewise presented 
small patches of a rust colour. When immersed in 
water, it gave a hissing sound, like the humming of a 
fly, which is held by one wing. As it began to dry, it 
was observed to be marked by curvilinear and parallel 
layers. ‘lhe more compact specimens, when moistened, 
presented no sueh appearances, but assumed the as- 
pect of a gray porphyry, with a basc of trap, mot- 
tled with small white spots, and speckled with metallic 
points. 

Two fine specimens of the )’Aigle stone, one of them 
nearly entire, may be seen in Mr Ferguson’s collcetion, 
which we have already repeatedly quoted. 

Previonsly to the explosion of the 26th of April 
1803, no meteorolites had been found by the inhabi- 
tants of the |’Aigle distriet, nor in the mineralogical 
collections of the department; nor the slightest mention 
of them made in the geological documents of this poz- 
tion of Normandy: the mines, founderies, and forges, 
had produced nothing similar, in the form of dross or 
ore, nor had the country exhibited any trace of vol- 

canoes. 
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eanocs. The meteor at once appears, and a multitude 
of stones of the pecuhar character noted above are scen 
scattered on a determined space of ground, in a man- 
ner, and accompanied with circumstances, which could 
not formerly have escaped observation. Let us like- 
wise reflect, that the young and the old, simple peasants 
dwelling at a distance from one another, sagacious and 
‘tional workmen, respectable ecclesiastics, young sol- 
diers devoid of timidity, individuals, in short, of vari- 
ous manners, professions, and opinions, united by no 
common ties, ull agree in attesting a fact, which con- 
tributed neither directly nor indirectly to promote their 
own interest, and they all assign the manifestation of 
this fact to the same day and hour. ‘They, more- 
over, point to existing vestiges of the descent of solid 
substances, and they declare, in terms unsusceptible 
of misconstruction or ambiguity, that they saw the 
niasses in question roll down on roofs, break branches 
of trees, rebound from the pavement, and produce 
smoke where they fell. These recitals, and these ves- 
tiges, are limited to a tract of territory which has been 
accurately defined ; while beyond the precincts of this 
tract, not a single particle of a meteorohte has been 
found, nor a single individual who pretends that he saw 
a stone fall. 

Having now, we presume, advanced ample and sa- 
tisfactory evidence of the existence of meteorohites, we 
shall forbear to enlarge this article by dwelling on in- 
stanees of inferior notoricty to those which we have re- 
counted, and shall merely note the dates of subsequent 
examples. | 

On the 4th of July 1803, a fire-bull struck the 
White Bull Im at East-Norton, and left behind it 
several meteoric fragments.—On the 13th of Deeem- 
ber of the same year, a similar phenomenon occurred 
at the village of St Nicholas, in Bavaria.—At Possil, 
near Glasgow in Scotland, a mcteor-stone fell, with a 
loud and hissing noise, on the sth April 1804.—The 
next instance which we have to mention oecurred near 
Apt, in the department of Vaucluse, on the 6th of 
October of the same year; and the last which has come 
to our knowledge happened at half past five o’clock m 
the evening of the 15th March 1806, near Alais in 
Languedoc. 

It seems reasonable, however, to suppose, that the 
fall of meteoric substanecs takes place more frequently 
than is commonly supposed, since several foreign col- 
lections of fossils contain specimens of reputed celestial 
origin, and exhibiting the genuine atmospheric physi- 
ognomy. It is likewise worthy of remark, that many 
relations of the phenomenon may have sunk into ob- 
livion, from the contempt with which they were heard 
by the learncd, and that on a fair computation of 
chances, metcors may have sometimes exploded on de- 
sert tracts of land, and still more frequently over the 
pathless expanse of the water. 

That some of the relatious to which we have alluded 
are vague and unsatisfactory, cannot be denied, but the 
circumstantial testimony conveyed by others 1s more 
pointed and positive ; ‘and the whole mass of historical 
proof, especially when combined with the argument 
dcdueed from the identity of the pliysical and chemical 
constitution of the stones, appears to us to be altogether 
irresistible. 


In the course of our inquiry into this nevel and inte- 
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resting subject, we have ascertaimed a varicly of cireum- Metcoro- 


stances which render it highly probable, if not indubi- 
table, that those detached masses of native iron, whose 
history has so often staggered and perplexed the geolo- 
gist, are only modifications of meteoric depositions. 
The Tartars, for example, ascribe the descent of thie 
Siberian mass described by Chladni, Pallas, Patrin, &c. 
to a period that is lost in the remoteness of antiqnity ; 
and while tradition thus favours our hypothesis, the ana- 
logy which is obviously observable in point of texture 
and chemical characters with those of other solid bodies, 
whose fall is no longer questioned, strengthens tradition. 
According to the discoveries of Proust and WKlaproth, 
native iron, reputed meteoric, differs from that which 
occurs in a fossil state by the presence of michel. The 
former of these celebrated analysts obtamed so grains 
of sulphate of nickel from’100 of the South American 
mass, and his results are corroborated by Mr Howard 
and the Count de Bonrnon. 

Of the two pieces of Siberian iron possessed by Mr 
Greville, one, whieh was transmitted by Dr Pallas, 
weighs several pounds ; and another presents a cellu- 
Jur and ramified texture, analogous to that of seme 
very light and porous volcanic scorie, When atten- 
tively examined, there may be perecived in it not only 
empty cells, but also impressions or eavities of greater or 
less depth, and iu some of which there remains a trans- 
parent substance, of a yellowish green colour. ‘The iron 
itself is very malleable 3 and may be easily cut with a 
knife, or flattencd under the hammer. ‘The specific gra- 
vity is 6484, which is obviously inferior to that of mifor- 
ged iron that has undergone fusion, and may be partly ow- 
ing tothe oxidizementot the surface ofthe iron, and partly 
to the many minute cavities in 1is substance, whichare of- 
ten rendered visible by fracture, and which have their snr- 
face also oxidized. ‘The fracture is shining and silvery, 
like that of white cast iron; but its grain ismuch smoother 
and finer; and it is much more malleable when cold. 
The heavier specimen is more sold and compact, ex- 
hibiting no cavities or pores, though its surface is ra- 
mified and cellular. So blended and incorporated is 
its compact part with the yellowish-green substance 
mentioned above, that if the whole of the latter could 
be subtracted, the remainder would consist of iron in 
the inetallic state, and would display the same ecllular 
appearance as the preceding specimen, or as the super- 
ficial portion of that now described. ‘This stony part 
of the composition usually assumes the appearance of 
small nodules, generally of an irregular shape, but 
sometimes nearly elobular, with a smooth, shining, and 
glassy surface. ‘This substance, which is always more 
or less transparent, is hard enough to cut glass, but 
makes no impression on quartz. It becomes electric 
by friction, is very refractory, and varices in specific 
sravity from 3263 to 3300. Of all substances hither- 
to known, it approaches most to the peridot, or Wer- 
nerian chrysolite, which yielded to Klaproth nearly the 
same results which this substance did to Howard. In 
the mass of iron, it is hable to decomposition, changing 
to an opake white, and crumbling into a gritty dry 
powder, when lightly pressed or squeezed between the 
fingers.—‘ I camnot help observing (says the count de 
Bournon), that there appears to exist a very interesting 
analogy between these transparent nodules and the 
globules I described as making part of the stones said 
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to have fallen on the earth. This analogy, though not 
a very strong one, may lead us to suppose, that the 
two substanees are sinular in their nature, but that the 
globules are less pure, and contam a greater quantity 
of iron.’’ 

The native iron from Bohemia is compact, like the 
large specimen from Siberia, in Mr Greville’s collee- 
tion, and like it contains nodules, but not so numerous. 
They are hesides quite opake, and very much resemble 
the globules in atmospheric stones. ‘This iron contains 
nearly five per cent. of nickel. Between five and six 
per cent. of the same metal seems to exist in a picce of 
native iron brought from Sencgal. 

Though our limits will not permit us to dwell with 
minuteness on the pliysieal and ehemical characters of 
ineteorolites, we shall shortly state those which the 
count de Bournon found to appertain to the specimens 
from Benares, and whieh may serve us no unfair stand- 
ard of the aspect and composition of the others. 

Like all of the same origin whieh were subjeeted to 
the count’s examination, the Benares stones are covered 
over the whole extent of their surfaee, with a thin erust, 
of a deep black eolour, sprinkled over with small asperi- 
ties, which make it feel somewhat lke sbagreen or fish 
skin. ‘Their fracture exhibits a grayish colour, and 
a granulated texture, hke that of coarse grit-stone. 
By help of a lens, they are perecived to be composed 
of four different substances. One of these oeeurs in 
great abundance, in the form ef small bodies, some of 
which are perfeetly globular, others rather elongated 
or elliptieal, and all, of various sizes, from that of a 
small pin’s head to that of a pea, or nearly so. These 
small glohules are usually gray, sometinies inelining 
mueh to brown, and always opake; they are easily 
broken in any direetion, have a eonchoidal fracture, 
and a fine, smooth, compact grain, with a slight degree 
of lustre, approaching to enamel; lastly, they can de- 
stroy the polish of glass without being able to cut it, 
and sparkle faintly when struek with steel. Another of 
these substances 1s martial pyrites, of an indeterminate 
form, and reddish yellow eolour, slightly verging to 
the nickel tint, or to that of artificial pyrites; of a 
somewhat loosely granulated texture, and irregularly 
distinguished in the mass, being black when redueed to 
powder, and not attraetable by the magnet. The 
third of these substanees consists of small particles of 
iron, i a perfeetly metallie state, so that they may be 
easily flattened or extended under the hammer. Though 
ina much smaller proportion than the pyrites just men- 
tioned, they impart the magnetic attraetion to the 
stone. When a piece of the latter was pulverized, and 
the particles of iron separated from it as accurately as 
possible, by means of a magnet, they appeared to com- 
pose about 200 parts of the weight of the stone. These 
three substances are united by means of a fourth, whieh 
is neatly of an earthy consistency, and of a whitish pray 
colour.—The black erust, or cutward coating, though 
of very inconsiderable thickness, emits bright sparks 
when struck with steel, may be broken by the hammer, 
and seems to possess the same properties with the black 
oxide of iron, though, hke the substance of the stone, 
it 1s oeeasionally intermixed with small particles of 
iron in the metallic state. ‘These are casily distinguish- 
ed, by passing a file over the crust, whieh reveals their 
lustve. ‘The specific gravity of the Benares stones is 33.52. 

I 


700] 


Mw & Ff 


Noue of them, when breathed on, emit the argillaceous ycteors 


odour. 


lite. 


In consequence of various experiments, M. Sage, “= 


infers that meteorolites are composed of native iron, 
sulphuret of mckel, quartz or silica, alumina, and mag- 


—nesia; that the proportions of iron and nickel vary; that 


the quartz scems to form at least the half ef the stone, 
the alumina and magnesia the sixth, and the sulphur the 
30th part. ‘hese general results pretty nearly aceord 
with the more speeial reports of Howard and Vauquelin, 
exeept that the latter makes no mention of alumina, the 
existenee of which in atixespherie stones is by n0 means 
distinctly aseertained. | 

We shall only beg leave to add, on this part of our 
subjeet, that Laugier, an ingenious chemist, by employ- 
ing the caustie alkali, has detected a small portion of 
chrome. ‘The results of his experiments, which are 
stated in the 58th volume of the Annales de Chimic, are 
st, That the five stones from Verona, Barbotan, En- 
sisheim, Aigle, and the neighbourlocd of Apt, besides 
the principles already recognized, contain about one 
per cent. of ehrome. 2dly, That it is very probable 
that all meteorolites eentain this prineiple, since they 
all resemble one another in their physical and chemi- 
eal properties, and have all, apparently, the same ori- 
giny and, 3dly, That in many cases, the perfection 
of chemieal analysis requires, that the same substance 
should be treated both by acids and alkalies, since 
experience has shown, that a principle which elud- 
ed the former method, has been revealed by the lat- 
ter. 

Having now, as we apprehend, sufficiently established 
the existenee and nature of metcorolites, we hope our 
readers will exeuse us from enlarging on the various 
eauses which have been assigned for their origin, as these 
seem to he beyond the reach of our present state of 
knowledge. After a eandid and patient review of the 
principal theories, we conceive that they are at best 
gratuitous, and that most of them are open to many and 
formidable objections. 

The terrestrial hypotheses, we believe, begin already 
to be generally abandoned, as untenable. Until the 
phenomenon of exploding meteors had been distinetly 
observed and recorded, Lemery and others eould main- 
tain, with some degree of plausibility, that lightning 
might tear up the ground, and eonvert soil into a eom- 
pact mass. But the appearances of a thunder storm 
and of a fire-ball are now ascertained to differ in 
various important respeets. Spectators worthy of eredit 
have seen the latter terminate in the fall of solid bodies ; 
and the composition of these solid bodies has been found 
to difler from that of all the known fossil substances 
on the surfaee of the globe. It is in vain, then, to 
allege, that they are formed on the ground by com- 
mon lightning, which has often produced very extraor- 
dinary effeets, but whieh never generated thousands of 
stones in fine ealm weather. ‘The supposition, that 
such stones have been projected from some of our 
voleanoes, is hardly less coneeivable. ‘The ashes whieh 
aceompany a violent ermption of AZtna or Vesuvius have, 
from their levity, heen carried te a very considerable 
distance ; but we are totally unacquainted with any pro- 
jeetile foree which eould dart solid masses many hundred 
miles, through such a dense medium as the atmosphere. 
The compact lavas of burning mountains are never 
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found remote from the scene of theiy formation, and 
none of them present the characters and aspeet of the 
stones which we have descried. M. Bory de St Vin- 
cent, indeed, in his Voyage dans les quatre Principales 
Isles des Mers d’ Afrique, very pompously expounds a 
doctrine, which, in our opinion, carries its confutation 
along with it. According to this writer, meteorolites 
were projceted from immense depths, in an early stage 
of the carth’s existence, when igaivomous mountains 
were endued with propelling forces sufficient to drive 
masses of matter into the regions of space, where they 
were eonstrained to obey, for ages, the combined laws 
of impulse and gravitation, until, im the progress of 
time, their spiral revolutions at length terminated on 
the surface of their native carth. Before we can adopt 


such an extravagant hypothesis, we must be convinced, ° 


that at one period of the history of our globe, the 
agency of suhterrancous fire was adequate to commmni- 
cate planetary motion to splinters of reek, without 
heaving up the rocks themselves, and that the rotatory 
movement, though once established, must gradually di- 
minish and cease. The demonstration of these positions 
is surely not less arduous than the cxplanation of the 
phenomenon whieh they are intended to solve. 

Of those who eontend for the atmospherical formation 
of meteorolites, searcely any two agree in regard to the 
manner by which such formation is effected. Patrin, 
who is solieitous to extend and illustrate his darling 
theory of volcanoes, labours at great length to main- 
tain the existence of a regular eireulation of gaseous 
fluids between the primitive sehistose strata of the globe, 
and its surrounding atmosphere, and, from this fancied 
circulation, which he flatters himself he has demonstra- 
ted, he deduces, qnite at his ease, the oceasional igni- 
tion and eoneretion of portions of these fluids in the 
higher regions of the air. ‘This ingenious mineralogist 
and geologist is so extremely tenacious of these ideas 
that we shall not attempt to disturb lus self-eompla- 
cency; but he will excuse us if we refuse to assent to 
results whieh rest on imaginary foundations. The ce- 
lebrated Musehenbrocek, in one part of his writings, 
aseribes the descent of stones from the air to earth- 
quakes and voleanic eruptions, an opinion whieh later 
observations have disproved. In other passages, how- 
ever, he seems to incline to a modification of the atmo- 
spherieal hypothesis, and endeavours to trace the origin 
of shooting stars to an acenmulation of the volatile mat- 
ters which are suspended in the air. It is extremely 
probable, that shooting stars and fiery meteors have an 
intimate relation to one another, if they are not identi- 
cal appearances ; but it is certain that the former move 
at a mueh greater distanee from our carth than hire- 
balls, and only oceasion,a transient luminous appear- 
ance in their passage through the upper regions of the 
atmosphere. Perhans they are analogous to those teles- 
copie sparks of light which were observed by M. Schro- 
ter. Muschenbroeck, however, adopts the vulgar no- 
tion of their falling to the earth, and seems to con- 
found their residue with trewclla nostoc. M. Salverte 
has given extension to the theory of formation from va- 
pours, by having reeourse to the ageney of hydrogen 
gas. According to him, in eonsequenee of the deeom- 
position of water, which is eonstantly going on at the 
surface of the earth, immense quantities of hydrogen 
gas are continually rising into the atmosphere, and as- 
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eending to its higher regions. 
of dissolving metals, it carries along with it a portion of 
iron and nickel. 
kindled by electricity 5. the metals are deposited, redu- 
ced, melted, and vitrified; in other words, meteors 
are produced and stones formed. ‘This hypothesis is 
scareely more satisfaetory than the others. It does not 
aecount for the presenee of magnesia and siliea, nor 
does it explain why the stones are always composed of 
the same materials. Besides, the existenee of hydrogen 
gas in the atmosphere has not been proved, far less that 
it forms a separate atmosphere, which is contrary to all 
experience; and it is well known, that a little hydro- 
gen, mixed with a large portion of atmospheric air, 
cannot be fired by cleetrieity. In general, we may 
observe, that if the origin of meteorolites be really at- 
mospherical, the matters of which they are composed 
must have existed in one of two states, namely, in very 
attenuated partieles or coneretions of the matters them- 
selves volatilized and held in solution in the air, or 
only in the e/ements of these matters. In the first ease, 
when abandoned by their menstruum to their reeiproeal 
tendencies, they would unite by aggregation only; in 
the second, by ehemieal combination. Now, we can 
hardly suppose that disengagement of light and violent 
detonation should result from the mere afhnity of ag- 
gregation, whereas they are strictly symptomatie of the 
affinity of composition. ‘This, and various other eonsi- 
derations which might be stated, if we could make 
room for them, induee us to regard the doetrine of 
eombination as the most plausible. M. Izarn, who has 
published a treatise on Atomospheric Lithology, has cn- 
tered into a tedious and somewhat obscure exposition of 
his own theory, founded on this principle. We shall 
give the summary, as nearly as we ean, in his own 
words. 

‘‘ Gaseous substanees, arranged in spherieal masses 
in the upper regions of the air, being admitted, the:va- 
rious agitations of the atmosphere should naturally waft 
some of these masses from their insulating medium into 
one eapable of combining with them. If the combina- 
tion begins, the disengagement of light is explained. 
In proportion as the combination advances, the speeific 
gravities are ehanged; and, consequently, a ehange of 
place will commenee, and that in the quarter whieh 
presents least resistance, or where the medium is most 
rarefied, in course rather towards the south than the 
north. Hence, most fire-balls are observed to move 
from north to south, or from north-east to south-west. 
Motion being once impressed, the mass traverses other 
media, capable of supplying new principles, which 
still increasing the weight, determine the curve; and 
when at length the prineiples which are at work, and 
which issue in all directions, have attained the requisite 
proportion for extinguishing the elements in the birth 
of the eompound, the grand operation 1s announeed by 
the explosion, and the prodyet takes its plaee among 
the solids.”—-'That the stones in qnestion are produced 
by ehemieal combination in the higher regions of the 
atmosphere, and that they are thns formed from their 
own elements, are suppositions fully as probable as any 
that have been advanced on the subject; but whether 
the union of thei parts be effected in the manner de- 
tailed by M. Izarn, we are unable to determine, both 
beeause we are uncertain if we perfectly compreheral 
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circumscribed, to warrant any speeific or deeisive con- 
clusions. : | 
A much bolder theory has been suggested, and its 


possibility demonstrated by the celebrated French astro- 


nomer, La Plaee, who shews, that meteorolitcs may be 
the products of lunar volcanoes. As this romantic 
view Of the subject has obtained the suffrages of some 
men ‘of science, and has excited the ridicule of others, 
we Shall present the reasoning on whieh it is founded 
in the popular and perspieuous language of Dr Hutton 
of Woolwich. ° | } 
“As the attraetion of gravitation extends through 
the whole planetary system, a body placed at the sur- 
face of the moon is affected chiefly by two forees, one 
drawing it toward the centre of the earth, and another 
drawing it toward that of the moon. The latter of these 
forees, however, near the moon’s surface is incomparably 
the greater. But as we recede from the moon, and ap- 
proach toward the earth, this force decreases while the 
other augmerits; till at last a point of station is found 
between the two planets, where these forees are cxaetly 
equal, so that a body placed’ there must remain at rest ; 
but if it be removed still nearer’to the earth, then this 
planet would have the superior attraction, and the body 
must fall towards it. Ifa body then be projected from 
the moon towards the earth, with a force sufficient to 
carry it beyond the point of equal attraction, it must ne- 
cessarily fall on ‘the earth. Sueh then is the idea of the 
manner in which the bodies must be made to pass from 
the moon to the earth, if'that ean be done, the possi- 
bility of which is now necessary té be considered 
“Now, supposing a mass to be projected: from*'the 
moon, in a direet line towards the earth, by a volcano, 
or by the production of steam by subterranean heat ; and 
supposing for the present these two planets to remain at 
rest; then it has been demonstrated, on'the Newtonian 
éstinration of*the moon’s mass, that a foree projecting 
the body with a velocity of-12,000° feet in a seeond, 
would be sufficient to earry it beyond the point of cqual 
attraction. But this estimate of ‘the inoon’s mass is 
now allowed to be mueh above the truth} and on M. 
la Place’s ealculation, it appears that a‘ force of ‘Hittle 
more than half the above power would be sufficient to 
produce the cflect, that is, a foree eapable of projett- 
img a body with a veloeity of less than a mile and a 
half per seeond. ~-But we have known cannon balls 
projected by the foree of gunpowder,’ with a velvcit 
of 2500 fect per second or upwards, that is, about half 
a mule. It follows, therefore, that a projeetile force, 
communicating a velocity about three times that of a 
cannon ball, would be sufficient ‘to ‘throw the body 
from the-moon beyond the point of equal ‘attraction, and 
cause it to reach’ the earth. “Now there ean be little 
doubt that a foree cquat to that is exerted by volcanoes 
on the earth, as well as by the production of steam by 
subterranean heat,*wlren we consider the hnge masses of 
rock, so many’ times larger than eannon balls, thrown 
on sueh oeeasions to heights-also so mueh greater. “We 
may easily imagine, too, such eause of motion to exist 
in the moon as well as in the earth, and that in a supe- 
tor degree, if we may judge from the supposed symp- 
toms of voleanoes recently observed in the moon b 
the powerful tubes of Dr Herschel; and still more, ‘if 
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enormous resistanee and diminution, by the dense atmo- 
sphere of this planet; whrle it has been rendcred pro- 
bable, from optical considerations, ‘that the motion has 
little or no atmosphere-at all, to give any sucli resist- 
anee to projeetiles, A 

‘‘ Thus then we are fully authorized in concluding, 
that the ease of possibility is completely made out 3 that 
a known power exists in nature, capable of producing 
the foregoing effect, of detaehing a mass of matter from 
the moon, and transferring it to the earth in the form 
of a flaming meteor, or burning stone : at the same time 
we are utterly ignorant of :any other process in nature 
by whieh the same pheriomenon can be produced. Ha- 
ving thus discovered a way in which it is possible to 
produec those appearances, we shall now endcavonr to 
show, from all the concomitant eireumstanees, that these 
aecord exceedingly well with the natural eflects of the 
supposed cause,.and thence give it a very high degree 
of probability. 

_ “ This important desideratum will perhaps be best 
attained, by examining the eonsequences of a substanee 
supposed to be projected by a voleano from the moon 
into the sphere of the earth’s ‘superior attraetion ; and 
then eomparing those with the known and visible phe- 
nomena of the blazing meteors or burning stones that 
fall through the-air on the carth. And if in this eom- 
parison a striking coincidence or resemblance shall al- 
Ways or mostly be“found, it will be difficult for the hu- 
man mind to resist the persuasionthat the assumed eause 
nivolves a degree of probability but little short of cer- 
tainty itself. Now the chief phenomena attending 
these blazing mcteors* er burning stones, are these : 
i. ‘That they appear or blaze out suddenly. .2. That 
they move with a-surprising rapid motien, nearly hori- 
zontal, but a little melined: downwards. 3. That they 
move in several different directions with. respect to the 
points of the eompass. 4. That .in their flight. they 
yield-a loud whizzing sound. 5.“Uhat they eommon- 
ly burst with a violent explosion and report. 6. That 
they fall on the earth with preat force in a sloping di- 
rection. ‘7. That they are very hot at first,-remain het 
a eonsiderable time, afid exlnibit visible tokens ef fu- 
sion on their surface. 8. That the fallen stony masses 
have all the same external appearanee and contexture, as 
well as internally the same- nature and composition. 
9. That they are totally different from all our terrestria} 
bedies, béth natural and artificial. 

“Now these phenomena’ will naturally compare: with 
the circumstances of a substanee projected by a lunar 
volcano, and in the order in-which they: are here enu- 
merated. And first, with respect to the leading eir- 
eumstanee, that of a sudden blazing meteoric appear- 
anee, which is not that of a small bright spark, first seen 
at at immense distance, and then gradually increasing 
with the diminution of its distanee. And this eireum- 
stanee appears very naturally to result from the assumed 
cause. Jor, the body being projected from a lunar 
volcano, may well be supposed in an ignited state, like 
inflamed matter thrown upon by our terrestrial voleanoes, 
which passing through the eomparatively vaeuum, in 
the space between the moon and the earth’s sensible at- 
mosphere, it will probably enter the superior parts of 
this atmosphere with but ttle diminution of its mao 
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of its violent motion, this being 10 or 12 times that of 
a cannon ball, and through a part of the atmosphere 
probably consisting chicfly of the inflammable gas rising 
from the earth to the top of the atmosphere, the body 
may well be supposed to be suddenly inflamed, as the 
natural effeet of these circumstanees 3 indeed it would 
be surprising if it did not. Irom whence it appears, 
that the sudden inflammation of the body, on entering 
the carth’s atmosphere, is exactly what might be ex- 
pectcd to happen. 

‘‘ 2. To trace the body through the carth’s at- 
mosphere; we are to observe that it cnters the top 
of it with the great veloeity acquired by deseending 
from the point of cqual attraction, which is such as 
would earry the body to tke earth’s surface in a very 
few additional seeonds of time if it met with no obstrue- 
tion. But as it enters deeper in the atmosphere, it 
meets with still more and more resistanee from the in- 
creasing density of the air, by whieh the great velocity 
of six miles per seeond must soon be greatly reduced 
to one that will be uniform, and enly a small part of 
its former great velocity. This remaining part of its 
miotion will he various in diferent bodies, being more 
or less as the body is larger or smaller; and as it 1s 
mere or less specilieally heavy ; but, for a particular in- 
stance, if the body were a globe of 12 inches diameter, 
and of the same gravity as the atmospheric stones, the 
motion would dcerease so as to be little more than a 
quarter of a mile per seeond of perpendicrlar deseent. 
Now while the bedy is thus deseending, the earth itself 
isaffeeted by a twofold motion, both the diurnal and 
the annual one, with both of which the deseent of the 
body is to he compounded. ‘The earth’s motion of ro- 
tation at the equator is about 17 miles in a minute, or 
two-sevenths of a mile in a sceond ; but in the middle 
latitudes of Europe little morc than the half of that, 
or little ahove half a quarter of a mile in a sccond ; and 
if we eompound this motion with that of the descending 
body, as in mechanies, this may eause the body to ap- 
pear to deseend obliquely, though but 2 little, the mo- 
tion being nearer the perpendicular than the horizontal 
direction. But the other motion of the carth, or that 
in its annual course, is about 20 miles in a seeond, 
whieh is 80 times greater than the perpendieular dec- 
seent in the instance above mentioned ; so that, if this 
motion be eompounded with the descending one of the 
body, it must neeessarily give it the appearance of a 
very rapid motion, in a direction nearly parallel to the 
horizon, bnt a little deelining downwards. A circum- 
stance which exactly agrees with the appearances of 
these mcteoric bodies, as stated inthe seeond article of 
the enumerated phenomena. 

© 3, Again, with regard to the apparent dircction of 
the body; this will evidently be various, being that 
campounded of the body’s descent and the direetion of 
the carth’s annual motion at the time of the fall, wlieh 
is itself various in the different seasons ‘of the year, ae- 
cording to the direction of the several pots of the 
celiptie to the earth’s meridian or axis. Usually, how- 
ever, from the great execss of the carth’s motion above 
that of the falling body, the direction of this must ap- 
pear to be nearly opposite to that of the former. And 
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Halley, in his aceount of the meteors m his paper 
above given, where he says that the dircetion of the 
meteor’s motion was exactly opposite to that of the 
earth in her orbit. And if this shall generally be found 
to be the case, it will prove a powerful confirmation of 
this theory of the lunar substances. Unfortunately, 
however, the observations on this point are very few, 
and mostly inaeeurate; the angle or direction of thie 
fallen stones has not been reeorded; and that of the 
flying meteor commonly mistaken, all the various ob- 
servers giving it a different course, some even directly 
the reverse of others. In future, it will be very ad- 
visable that the observers of fallen stones, observe and 
record the direction or bearing of the perforation made 
by the body in the earth, which will give us perhaps 
the eourse of the path nearer than any other observa- 
tion. 

‘4. In the flight of these meteoric stoncs, it 1s eom- 
monly observed, that they yield a loud whizzing sound. 
Indeed it would he surprising if they did not. For if 
the like sound be given by the smooth and regularly 
formed eannon ball, and heard at a considerahle dis- 
tance, how exceedingly great must be that of a body 
so much larger, which is of an irregular form and sur- 
faec too, and striking the air with 59 or 100 times the 
velocity. 

5. That they eommonly burst and fly in pieecs in 
their rapid flight, is a cireumstance excecdingly likely 
to happen, both from the violent state of fusion on their 
surface, and from the extreme rapidity of their motion 
through the air. Jf a grinding stone, from its quick 
rotation, be somctimes burst and fly in pieees, and if 
the same thing happen to cannon balls when made of 
stone and discharged with eonsiderable veloeity, merely 
by the friction and resistance of the air; how mueh 
morc is the same to be expected to happen to the at- 
mosphcrie stones, moving with more than 50 times the 
veloeity, and when thcir surface may well be supposed 
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to be partly loosened or dissolved by the extremity of | 


the heat there. 

‘6. That the stones strike the ground with a great 
foree, and penetrate to a considerable depth, as is usu- 
ally observed, is a cireumstance only to be expeeted 
from the extreme rapidity of their motion, and their 
great weight, when we eonsider that a cannon ball, or 
a mortar shell, will often bury itself many inehes, or 
even some feet in the earth. 

“©. That these stones, when soon sought after and 
found, are hot, and exhibit the marks of recent fusion, 
are also the natural eonsequenees of the extreme degrce 
of inflammation in which their surface had been put 
during their flight through the air. | 

‘© 8, That these stony masses have all the same ex- 
ternal appearanee and contexture, as well as internally 
the same nature and composition, are circumstances that 
strongly point out an identity of origin, whatever may 
be the cause to which they owe so generally umform a 
conformation. And when it is eonsidercd, 

“9, That in those respects they difler totally from 
all terrestrial eompositions hitherto known or diseover- 
ed, they lead the mind strongly to aseribc them to some 
other origin than the earth we inhabits and none so 
likely as coming from our neighbouring planct. 

“Upon the whole then (continues Dr Hatton), it 

appears 


mt [ 


Meteoro- appears highly pee that the flaming meteors, and 


lite. 


the burving stones, that fall on the earth, are one and 
the same thing. It also appears impossible, or in the 
extremest degree improbable, to ascribe these either to 
a formation in the superior parts of the atmosphere, or 
to the eruptions of terrestrial volcanoes, or to the gene- 
ration hy lightning striking the eatth. But, on the 
other hand, that it 1s possible for such masses to be pro- 


jected from the moon so as to reach the earth; and that 


all the phenomena of these meteors or falling stones, 
having a surprising conformity with the circumstances 
of masses that may be expelled irom the moon by na- 
tural causes, unite in forming a body of strong evi- 
dence, that this is in all probability and actually the 
case. 

M. Poisson, an ingenious French mathematician, has 
shown by an algebraical caleulation, the possibility of a 
projectile reaching our planet from the moon.  Fiis 
calculation, however, which may be found in the werk 
of Izarn, quoted above, (p. 238. et scq.) proceeds on 
the supposition that our satellite has no atmosphere, or 
next to none. There are, no doubt, appearances which 
seem to favour this supposition, but they do not amount 
to positive proof of the fact. Even could the latter be 
established, the combustion of a volcano, without the 
presence of atmospheric air, would remain to be explain- 
ed. But, granting this difficulty too to be surmounted, 
there are other circumstanees which we cannot easily 
reconcile to the lunar hypothesis. ‘The occasional ar- 
cival of fragments of lava on the earth’s surface, would 
argue, on a fair computation of chances, such a copious 
discharge of voleanic matters, that the moon, by this 
time, would consist of hardly any thing else. Again, 
if we may be allowed to reason from analogy, the 
voleanic produetions of the moon shonld exhibit varieties 
af aspect and composition like those with which we are 
acquainted, and not a definite and precise number of 
the same ingredients. We may also remark, that the 
soft and incoherent state of several of the recent speci- 
mens of meteorolites can ill accord with their supposed 
passage throngh any considerable portion of spacc ; and 
that the !’Aigle phenomenon, which is so distinctly 
recorded, evidently suggests the notion of instantaneous 
formation in the atmosphere. And, though this view 
of the subject may be regarded by some as inexplicahle, 
we cannot conceive that it is more so than the doctrine 
of erystallization, or than many of the results of chemi- 
cal combination, whose existence it is impossible to 
deny. ‘These and other arguments may, we apprehend, 
be fairly urged against any theory which attempts to 
explain the history of meteors hy the agency of lunar 
voleanoes. 

The hypothesis of Dr Chladni, which likewise boasts 
of its advocates, though still more extravagant than the 
preceding, deserves to be stated. As earthy, metallic, 
and other particles form the pr imcipal component parts 
of our planet, among which iron 1s the prevailing part, 
other planetary bodies, he affirms, may consist of similar, 
er, perhaps, the same component parts, though com- 
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bined and modified ina very diflerent manner, 
may also be dense matters accumulated 1 in. smaller mas- 


ses, without being in unmediate connexion with the lar- Meteo. 


ger planctary bodies, dispersed thronghout infinite ‘space, am 
and which, being impelled either by some projecting 
power or attraction, continue to move until they ap- 
proach the earth, or some other body ; when, being 

overcome by attraetive force, they immediately fal! 
down. By their exceeding great velocity, still inereas- 
ed by the attraction of the earth and thie sitelent friction 
in the atmosphere, a strong electricity and heat must 
necessarily be excited, hy which means ‘they are reduced 
to a flaming and melted condition, and great quantities 
of vapour and different kinds of gases are thus disen- 
gaged, which distend the liquid mass to a monstrous 
size, till, by a still farther expansion of these elastic 
fluids, they must at length displede. That portions of 
cosmical matter are allowed to revolve in space, and to 
terminate their career on the surface of a planet, is a 
position too gratuitous and vague, to be readily admit- 
ted, but the hehef of whieh involves no principle of 
athe, or impiety, as some of Dr Chladni’s antagonists 
have very unhandsomely insinuated. If worlds ‘disap- 
pear and others spring into existence, a sportive imagina- 
tion may be permitted to indulge in the innocent sup- 
position, that fragments of their materials are detached 
from their fractured masses, and obey those laws of 
attraction which seem to extend their inflnence to the 


-remotest corners of the universe. 


Such of our readers as are solicitous of obtaining 
nore ample information on the subject of this article, 
may consult ‘Iaarn’s Lithologie Atmosphertque; Biot’s 
Relation dun Vor oyage, fait pe departement de? Orne, 
pour constater la réalité d’un Météore observe & a Ate aie 
Béttiger’s Observations on the Accounts given by aiesoll 
authors of Stones said to have fallen from the Clouds ; 


Fulda’s Memotr on Fire-balls ; Cavallo’s Elements of 


Natural Philosophy; Klaproth on Meteortc Stones; Sol- 
danw’s Account of the Tuscan Meteor; Chladni’s Treatise 
on the Stbertan Mass of Iron; Mr Edward King’s 
Remarks concerning Stones said to have fallen Jrom the 
Clouds ; and several of the morc recent transactions of 
lear ned soeicties and oe seientifie communica- 
tions, as those of the Royal Society of London, of the 
Institute at Paris, the Journal de Physique, Amales de 
Chimie, Bibliotheque Britannique, Deeade Philosophi- 
que, Journal des Mines, Philosophical Magazine, Ni- 
cholson’s Journal, &c. &e. 

MET EOROLOGI CAL, 
meteors. 

METEOROLOGICAL Journal: is a table recording the 
daily state of the air, exchibined by the barometer, 
thermometer, lhygrometcr, ancmometer, and other me- 
teorological instruments. We have many journals of 
this kind, kept at the house of the Royal Society, 
and by different observers in other places, in the Plu- 
losophical 'T'ransactions, the Memoirs of the Academy 
of Sciences, and similar publications. 
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pearance of the sky; and in familiar langnage, such ds 

INTRODUCTION. might be understood by the respective and distant ob- 

; servers ; for instance, whether the sun is totally or par- 

eet of 9) + geome nape ete! is that part of natural science tially obcured by vapour ;—whether the clouds are 

eteoro- ° which treats of the changes that take place in our mottled, or fleaky ;—whether they assume the appear- 

wy. atmosphere, as they arc perceptible to our senses, or as ance of horizontal streaks, or appear in radii apparently 


they are indicated by certain instruments which the in- 
genuity of man or accident has discovered to answer 
that purpose. In as far as it describes the phenomena 
produced by such changes, meteorology is a depart- 
ment of natural history; but in its attempts to account 
for the appearances, it is almost entirely dependent on 
NaTuRAL Puriosopny and CHEemistry. 
seonnec- Lhe connection of METEOROLOGY with CHEMISTRY 
onwith 45 sufficiently evident to those who take only a super- 
emistry. ficial view of the subject, though it has only of late at- 
tracted the notice of philosophers. That the air is 
sometimes hotter and sometimes colder than usual ; that 
it is at one time much rarefied, and at another creatly 
condensed 5 now uncommonly dry, and now surcharged 
with moisture—are circumstances that daily mect the 
senses of the most casual observer, as they are circum- 
stances that powerfully, and often unpleasantly, arrest 
his attention. That these changes are the result of de- 
compositions and combinations that are continually go- 
ing on in the atmosphere, and of new modifications of 
its component principles, is manifest to him who is ac- 
quainted merely with the first elements of modern che- 
mistry. 

Indeed to modern chemistry this science is indebted 
for the progress it has made within the last 50 years ; 
a period which may be considered as the second epoch 
of meteorology. In fact, this science is still in its in- 
fancy; but from the ardour with which it is now culti- 
vated, from the abilities of the philosophers who are en- 
gaged in the study, and from the progress that is daily 
making in the kindred sciences, we may reasonably 
look forward to a period, at no great distance, when it 
shall please the great Author of nature to unveil many 
of those wonders which are now involved in darkness 
and obscurity, and permit us to controul the jarring 
elements, as he has allowed us to exercise dominion over 
the beasts ot the earth, the fowls of the air, and the 
fishes of the sea. 

A late ingenious writer on the climate of Britain has 
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leans of 


“provirig suggested some useful hints for the improvement of me- 


teteoro- 


BY: 


teorology, which we shall here extract. “ With this 
view, our first step must be that recommended by Mr 
Kirwan and others, to establish corresponding societies 
in different parts of the world; these societies must be 
furnished with similar apparatus, equally adjusted, and 
graduated in their construction, for making observations 


oa the weather. In our own island it will be necessary 


to procure registers, carefully kept, from the different 
parts of the sea coast, and from those parts of the coun- 
try situated in the interior. The various states of the 
barometer, thermometer, hygrometer, and electroscope, 
should be carefully noted; with the variations and the 
degrees of wind, as well as the diurnal and nocturnal 
aspect of the heavens discriminately marked; the ap- 
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from a centre—or in masses of dense vapour—or 
loose and fleeey—or those familiarly known by the 
name of mare-tail clouds—with any other new or ac- 
customed phenomena. The common terms fair, cloudy, 
or wet, are insufhcient for forming a judgment of the 
weather, as the term fair is generally at present ex- 
pressed only in opposition to razz, without distinguish- 
ing whether the atmosphere is obscure, dull, or bright. 
The appearance of the stratum of air on the earth’s sur- 
face, that is, the space between the clouds and the earth, 
should be always accurately described. Is there a blue 
haze, white mist, and dense fog? or is the air transpa- 
rent ? which is the case when distant objects appear 
more than commonly distinct and near to the eye of tlie 
observer : the temperature of the ocean at_fud/ tide should 
be freqnently ascertained, as it will be found to have 
considerable influence in these respects onan insular coun- 
try. By the remarks of observers, stationed in various 
parts of our coasts, we should soon be enabled to disco- 
ver when vapour is wafted in from the sea, or genera- 
ted by the aqueous and vegetable surface of our island. 
During a north-west wind, which is frequently attend- 
ed with storms of hail and rain, and usually experienced 
in the spring, an observer stationed on the coast of Sligo 
in Ireland, or Denbighshire in Wales, might ascertain 
whether the disposition of the atmosphere to storm and 
cloud came in with the air from the Atlantic ocean, 
or was gencrated by the vapours of our own island. It 
would be desirable also again, that the temperature and 
blue hazy appearance of the atmosphere during the 
north-east winds, so common in May and June, should be 
noticed by observers on the north-east coast, in the coun- 
ties of York, Lincoln, Essex, and Kent; and by others, 
on the opposite western coasts of Pembroke, Devon, and 
Cornwall, so as to determine what changes in tempera- 
ture this wind undergoes in its passage over the island; 
and whether or not the degree of haze increases or di- 
minishes by its progress from either quarter ; and whe- 
ther the vapour is more or less disposed to produce storms ? 

By such comparative observations on the coast, con- 
joined with those made by others in the central parts 
of the kingdom, we might rapidly proceed in meteao- 
rological science, or, as it is commouly called, a know- 
ledge of the weather. The observations made in the 
interior of the country would enable us at all times to 
trace the origin and progress of storms: in situations 
where tillage or pasturage is most attended to, the ef- 
fects of spring frosts and blights should be particularly 
noticed, as well as the first appearance of the aphis and 
coccus, the caterpillar and larvee of other insects; on 
fruit trees, and particularly those peculiar to the Aop 
plantations. The first opening of the vernal foliage on 
trees and hedges in the spring, should likewise be rc- 
marked, and compared with the starting up grass on the 
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METEOROLOGY. Chap. 1. 


highly manured pastures in the neighbonrhood of towns, 
and on those also assisted with mannre, as well as the 
natural herbage on the commons and wastes, Some at- 
tention should be paid to the effects of thunder storms, 
in destroying the aphis and other destructive insects, the 


pest of fruit and hop plantations ; and the first appear- | 


ance of the mildew or rust on wheat should be particu- 
larly observed, and remarks made to ascertain, whether 
or not the moisture, which occasions the disease in its 
commencement was attended with wind and rain, or a 
close damp state of the air. ‘The difierent kinds of soil, 
where the crops, from the diseasc, suffered most, should 
be noticed, and the situation of the land for ventilation, 
with the height of the fences, size of inclosures, and vi- 
cinity to coppices, trees, or hedge-rows*.” 

The importance of the study of meteorology requires 
little elucidation. In climates where the succession of 
seasons is. nearly stated and regular, where the periods 
of parching drought or deluging torrents, of the tempes- 
tuous hurricane or the refreshing breeze, are fixed and 
ascertained, mankind has little to do, but expect the 
dreaded changes, and provide against their devastations ; 
but in countries like our own, where all the vicissitudes 
of seasons may take place in the course of a few hours, 
it is of the highest consequence to investigate the nature 
of the change, and the circumstances that precede or 
accompany it. ‘To the farmer, the mariner, the tra- 
veller, the physician, meteorology is in some measure a 
study of necessity ; to the philosopher it is a study of in- 
terest and delight ; and to the observer of nature it af- 
fords objects of grandeur and sublimity not to be found 
in any other department of his favourite science. Surely 
nothing can contribute more to elevate the mind of man, 
to raise it “ from nature up to nature’s God,”’ than the 
contemplation of the sweeping whirlwind, the dazzling 
lightning, or the awful thunder. 

Our limits will not admit of our entering into a his- 
torical detail of the progress of metcorology ; but it 
nay be proper in this place to enumerate the principal 
writers on this science both in our own country and on 
the continent. 

In this country, we may reckon Dr Kirwan, (in his 
‘¢ Estimate of the Temperature of different Climates’’), 
his “ Essay on the Variations of the Atmosphere,”’ and 
in the Irish Transactions,” Max John Dalton (chiefly 


ledge; and on the centinent, the names of Cotte lozy. 


in the “* Manchester Memoirs”), Col. Capper (in his ritrodye. 
‘ Observations on the Winds and Monsoons’’), Mr _ tion 
Williams (in bis “ Climate of Great Britain’’), and 
Mr Luke Howard (in the Philosophieal Magazine), ye 

as the principal cultivators of meteorological know- meta 
(“ Traite de Meteorologie,” and Journal de Physique), 
Saussure (‘ Lssaz sur ? Hygrometrie,” and Voyage aux 
Alpes”), De Luc (a) (“ ftecherches sur les Modifica- 
tions de l’ Atmosphere,’’ * Idees sur la Meteorologie,”’ and 
other works), and Lamarck (see Journ. de Phys. pas- 
sim) stand most conspicuous in this branch of natural 
science. The names of some of the more recent writers 
are mentioned in the article METEOROLOGY, SuPPLE- 
MENT, which see. ) 

In considering the subject of meteorology, we may =; 
properly divide it into seven general heads: 1. Of the 
changes which take place in the gravity of the air ; 
2. Of the changes of the temperature of the air; 3. Of 
the changes produced by evaporation and rain; 4. Of 
the changes produced by winds; 5. Of atmospherical 
clectricity; 6. Of meteors, or those visible phenomena 
accompanied with hght, which take place in the atmo- 
sphere or near the surface of the earth ; and, 7. The 
application of the principles of meteorology to the use- 
ful purposes of life. Of these heads, the fifth has been 
already fully considered under ELECTRICITY, and much 
of the sixth has been exhausted under METEOROLITE. 
The remaining circumstances wil] form the subjects of 
the following chapters. 


Cuar. I. Of the Changes which take place in the 
Gravity of the Air. 


Many of the facts relating to this part of our subject 
have been already anticipated under the article BaRro- 
METER, and several circumstances fall to be considered 
more properly under PNEuMATICcS than in this place. 
We shall here confine ourselves to a general view of the 
changes in the gravity of the atmosphere, as indicated 
by the barometer, im various situations on or near the 
surface of the earth, and briefly examine the conclusions 
that may be drawn from them. 5 
The most general fact indicated by the barometer is, Mercury 


that this instrument shews us the weight ef a column of stands 
air bighest at 
¢ 
the Ievel ef 
the sea. 


(a) In again mentioning the name of a philosopher so respectable as M. de Luc, we embrace the first oppor- 
tunity of doing him justice, and of vindicating his character against an unfortunate misconception of the late Pro- 
fessor Robison, a mistake which we have inadvertently contributed to disseminate, by quoting Dr Robison’s state- 
ment in our account ef Dr Black, where M. de Luc 1s accused of having arrogated to himself Dr Black’s disco- 
very of latent heat. 

M. de Luc’s vindication of himself (as printed in the 12th number of the Edinburgh Review) is before the 


public. We owe it to candour and justice to acknowledge our conviction that Dr Robison was too hasty in his as- 
sertion, and that M. de Luc, so far from arrogating to himself the doctrine of /atent heat, has, in various parts of 


his.numerous writings, expressly mentioned Dr Black as the author of that dectrine. This will appear from the 
following citations. In his “ Introduction 41a Physique terrestre,” p. 102, M. de Luc thus expresses himself. “ Ne 
connoissant point le fez datent, dans la vapeur 4 toute temperature, dont la premiere decouverte est due au Dr Black, 
&e. Again, p. 232. of the same work. “ Ce qui developpoit Pidée de chaleur latente par laquelle le Dr Black 


avott designé'ce phénoméne,”—and at p. 385, “ Le Dr Black ayant découvert qu’une certaine quantité de chaleur 


disparoit quand la vapeur de eau bouillante se forme, nomma ce phénoméne chaleur latente dans la vapeur.” 
We trust that these quotations, with M. de Luc’s own justification of himself above referred to, will: be sufficient: 
to exculpate him from the charge of literary felony so warmly brought against him by Professor Robison 3 and we: 


bave no doubt the Professor himself, were he still alive, would under such evidence retract his accusation. 


hap. I. 
Gravity of air whose base is equal to the diameter of the mercury 
the Air. in the tube, and whose height is equal to thé extent 
‘of the atmosphere above the plaee of observation. As 
the height of this column must vary in different situa- 
tions, and must, eeteris paribus, be greatest at the level 
of the sea, the mereury in the tube will, under the 
same Circumstances, stand highest in such a sitnation. 
The medium height of ‘the barometer at the level of 
the sea is 30 inches, as has been fonnd by observations 
in the British channel, and in the Mediterranean sea, 
at the temperatures of 55° and 60°; on the coast of 
Peru at the temperature of 84°, and in latitude 80°. 
As we ascend above the surface of the earth, the me- 
dium height of the mercury diminishes ; and some late 
observations made in balloons at a considerable distance 
above the tops of the highest mountains, have shewn 
that in the higher regions of the air, the column of 
mercury is very considerably shortencd. This fact, as 
we have seen (see BAROMETER), has been usefully ap- 
plied to the measuring of heights and depths that can- 
not be ascertained by the usual geometrieal methods. 
As the absolute gravity of the atmosphere is constantly 
varying even in the same place, the column of air pres. 
sing on the surface of the mereury without the tube, 
must press with more or less force, in proportion as 
these changes are greater; and hence the barometer 
points out these variations, falling when the atmosphere 
is lighter, and rising when it is heavier than usual. 
For an account of the observations that were made on 
the rise and fall of the barometer by the earlier philoso- 
phers, and the attempts which were made by them to 
explain these phenomena, see BAROMETER. 

_ Et will be of advantage here to consider the varia- 
tions of the barometer, as they take place in different 
situations, in order, if possible, to point out the cause 
by whieh these variations are produced, as this cause 
must have considerable influence on the changes of the 
weather. | 
atiation _-t is found, that between the tropies the variations 
the baro-of the harometcr are exceedingly small, and it is re- 
tterbe- markabie, that in that part of the world it does not de- 
-4 # scend above half as mueh for cvery 200 feet of elevation 
all, as it does beyond the tropics*. In the torrid zone, 
Jour, de 00, the barometer is elevated about 3 of a linc twiee 
ys. 1790.every day; and this elevation happens at the same time 
4 with the tides of the sea F. 

As the latitude advances towards the poles, the range 
of the barometer gradually increases, till at last it 
amounts to two or three inches. ‘This gradual increase 
will appear from the following table. 


fable of the Range of the Barometer. 


Latitude. Places. Range of the Barometer. 
Greatest Annual. 

°° Peru rae ae 

‘22 22" | Valcutta Gao 

“40 55 | Naples 1.00 f : 

51 8 | Dover 2.47 § 1.80 

53 13 | Middlewick] 3.00 1.94 

53 23 | Liverpool 2.89 || 1.96 

39 56 | Petersburgh} 3.45 ** 2077 
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There is, however, some exception to this gencral Gravity of 
rule, as in North America the range of the barometer the Air. 
is mueh less than in the corresponding European lati- ““~v7—~” 
tudes. 
The range of the barometer is greater at tlic level 
of the sea than on mountains, and in the same degree 


of latitude the extent of the range is in the inverse 


ratio of the height of the place above the level of the 
sca. 

It appears probable that the barometer has a ten- 
dency to rise during the day from morning to evening, 
and that this tendency is greatest between 2 and g 
P.M. the greatest clevation being at this last period. 
The elevation at 2 differs from that at 9 by 4, while 
that at 2 differs from the mornmg elevation only by 
+z} and that in certain elimates the greatest elevation 
takes place at 2 o’clock *. * Jour. de 

The range of the barometer is greater in winter than ?4Y* 1790- 
in summer, as appears from some observations made at” *? 
Kendal during five years; the mean range from Octo- 
ber to March being 7.982, and that from April to 
September being only 5.447 T. + Manchest. 

When the atmosphere is screne and settled the mer- AZem. vol. 
cury is generally high; and in calm weather, when it 1% PB 547- 
is inclined to rain, the mercury is low. -On the ap- - 
proaeh of high winds it sinks, as it does with a southerly 
wind, but rises very high on the approach of easterly 
and northerly winds. It is found, however, fiat at Cal- 
cutta the mereury is highest with north-westerly and 
northerly, and lowest with sonth-casterly winds. 

The mercury suddenly falls on the approaeh of tem- 
pests, and during their continuance undergoes great os- 
cillations. © 

To these general facts that lave been observed on 
the rise and fall of the barometer, we shall annex the 
following axioms by M. Cotte. 12 

1, The greatest changes of the barometer eommonly Cette’s axi- 
take plaee during clear weather, with a north wind — 
and the small risings during clondy, rainy, or windy , 
weather, with a south, or nearly south wind. 

2. The state of the mereury changes more in the 
winter than in the summer months ; so that its greatest. 
rising and falling takes place in winter but its mean. 
elevation is greater in summer than in winter. 

3. The changes of the state of the barometer are 
nearly null at the cquater, and becomc greater the 
more one removes from it towards the poles. 

4. They are more considerable mm valleys than on 
mountains. 

5. The more variable the wind, the more changeable 
the state of the barometer. 

6. Itis lower at midnight and noon than at other 
periods of the day; its greatest daily height is towards ~ 
evening. . | 

~, Between to at night and 2 in the morning, and 
also in the day, the rising and falling of the mercury 
are less; the contrary is the case between 6 and 10 in- 
the morning and evening. 

8. Between 2 and 6 in the morning and evening it 
rises as often as it falls; but in such a manner that it 
oftener rises about that time in the winter months, and 
falls oftener in the summer months. 

-g. The oscillations are less in summer, greater in 
winter, and very great at the cquinoxes. 
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Icss inclined ; while that of the southern hemisphere, ‘Gravity of 


10. They arc greater also in the daytime than during 
the night. 

11. The higher the sun rises above the horizon, the 
Jess are the oscillations ; they mercase as he approaches 
the western side of tlic horizon, and are exceedingly 
great when he comes opposite to the eastern part of the 
horizon. 

12. They are, to a certain degree, independent of 
the changes of temperature. 

13. The mercury generally rises betweca the new 
and the full moon, and falls between the latter and the 
new moon. 

14. It rises more in the apogee than the perigee; 
it usually rises between the northern lunistice and the 
southern, and falls between the southern lunistice and 
the northern. 

15. In general, a comparison of the variations of 
the mercury with the positions of the moon gives nothing 
certain; the results of N° 13. and 14. are the most 
coustant. 

16. In the neighbourhood of Paris the barometer ne- 
ver continues 24 hours without changing. 

17. The barometers in the western districts rise and 
fall sooner than those in the morc eastern. 

18. When the sun passes the meridian, the mercury, 
if falling, continues to fall, and its fall is often hastened. 

1g. When the mercury at the same period is rising, 
it falls, remains stationary, or rises more slowly. 

2c. When the mercury, under thc same circumstances, 
is stationary, it falls, unless, before or after it becomes 
stationary, it has been in the act of rising. 

21. The above changes commonly take place between 
II in the morning and 1 in the afternoon, but oftencr 
before than after noon. 

22. Before high tides there is almost always a great 
fall of the mercury ; this takes place oftener at the full 
than the new meon. 

Such is a general view of the variations in the gra- 
vity of the air, as far as they have been observed by the 
barometer ; and we shall naw endeavour to give some 
plausible theory of them. 

Itsis evident that the density of the atmosphere is 
least at the equator, and greatest at the poles ; for at 
the equator the centrifugal force, the distance from 
the centre of the earth, and the heat (all of which 
tend to diminish the density of the air), are at their 
maximum, while at the poles they are at their mini- 
mum. The mean he'ght of the barometer at the level 
of the sea, all over the globe, is 30 inches; the weight 
of the atmosphere, therefore, is the same all over the 
globc. This weight depends on the density and height 
of the air; where the density is greatest, its height 
must be least ; and on the contrary, where its.density is 
feast, its height must be greatest. The height of the 
utmosphere, therefore, must be greatest at the equator, 
and least at the poles; and it must decrease gradually 
between the equator and the poles, so that its upper 
curface will resemble two inclined planes, meeting above 
the equator their highest parts *. 

Duriag summer, when the sun is in our hemisphere, 
the mean heat between the equator and the pole does 
not diler so much as in winter. Hence the ra ity of 
the almosphere at the pole, and consequentl y its height, 
will be’inercased. ‘The upper surface of the atmo- 
sphere, therefore, in the northern hemisplicre, will be 


from contrary causes, will be much more inclined. 
The reverse will take place during our winter. - 

The density of the atmosphere depends in a great 
measure on the pressure of the superineumbent column, 
and therefore decreases according to the height, as the 
pressure of the superincumbent column constantly de- 
creases. But the density of the atmosphere in the torrid 
zone will not decrease so fast as in the temperate and 
frigid zones, because its column is larger, and because 
there is a greater proportion of air in the higher part 
of this column. ‘This accounts for the observation of 
Mr Casson, that the barometer sinks only half as much 
for cvery 200 fect of elevation in the torrid as in the. 
temperate zones. ‘The density of the atmosphere at 
the equator, therefore, though at the surface of the carth 
it 1s less, must at a certain height equal, and at a still 
greater must exceed, the density of the atmosphere in 
the temperate zones and at the poles. 


W 4 
ve shall presently endeavour to prove, that a quan- Why the 
tity of air is constantly asccnding at the cquator, and mercury is 
highest in 
winter in 
. ; : * northern | 
air it 1s evident that it cannot accumulate above tlie latitudes, © 


that part of it at lcast reachcs and continues in the 
higher parts of the atmospherc. From the fluidity of 


cquator, but must roll down the inelined planc. which 
the upper surface of the atmospherc assumes towards 
the poles. As the surface of the atmosphere of the 
northern hemisphere is more inclined duying our winter 
than that of the southern hemisphere, a greater quanti- 
ty of the equatorial current of air must flow over upon 
the northern than upon the southern hemispherc ; so 
that the quantity of our atmosphere will be greater du- 
ring winter than that of the southern hemisphere; but 
during summer the reverse will take place. Hence 
the greatest mercurial heights take place during winter, 
and the range of the barometer is less in summer than 
in winter. 

The density of the atmosphere is in a great measure 
regulated by the heat of the place; wherever the cold 
is greatest, there the density of the atmosphere will be 
greatest, and its column shortest. High countries, and 
ranges of lofty mountains, the tops of which are covcred 
with snow the. greatest part of the year, must be much 
eolder than other places situated in the same degree 
of latitude, and consequently the column of air over 
them much shorter. The current of superior air will 
linger and aecumulate over these places in its passage 
towards the poles, and thus occasion an irregularity in 
its motion, whieh will produce a similar irregularity in 
the barometer. Such accumulations will be formed 
over the north-western parts of Asia, and over North 
America ; hence the barometer usually stands higher, 
and varies less there, than m Europe. Aceumulations 
also are formed upon the Pyrenees, the Alps, the 
mountains of Africa, Turkey in Europe, Tartary, and 
Tibet. When these accumulations have gone on for 
some time, the density of the air becomes too great to 
be balanced by the surreunding atmosphere ; it rushes 
down on the neighbouring countries, and produces cold 
winds which raise the barometer. Henee the rise of 
the barometer which generally attends north-east winds 
in Europe, as they proceed from accumulations in the 
north-west of Asia, or about the pole; hence, too, the 
north-west wind from the mountains of Tibet raises the 


barometer at Calcutta... 
We 


the Air, | 
| 


I 


Chap. I) 


1ap. I. 


of 


We shall presently endeavour to shew, that consider- 


ne Air. able quantities of air are oceasionally destroyed in the 
—~——~ north polar regions. When this happens, the atmosphere 


to the south rushes in to supply the deficiency. Hence 
south-west winds take place, and the barometer falls. 

As the mean heat of our hemisphere differs in dif- 
ferent years, the density of the atmosphere, and conse- 
quently the quantity of equatorial air which flows to- 
wards the poles, must also be variable. Does this 
range correspond to the mean annual heat ; that is to 
say, Is the range greatest when the heat is least, aud 
least when the leat is greatest ? In some years greater 
accumulations than usual take plaee in the mountaimous 
parts of the south of Europe and Asia, owing, perhaps, 
to earlier falls of snow or to the rays of the sun having 
been excluded by long-continned fogs. When thus 
takes place, the atmosphere in the polar regions wall 
be proportionably -lighter. Hence the prevalence of 
southerly winds during some winters more than others. 

As the heat in the torrid zone never diflers mueh, 
the density, and eonsequently the height, of the atmo- 
sphere, will not vary much. Ifence the range of the 
barometer within the tropics is comparatively small ; 
and it increases gradually as we approach the poles, 
beeause the difference of the temperature, and conse- 
quently of the density, of the atmosphere, imcreases 
with the latitude. 

The diurnal elevation of the barometer in the torrid 
zone corresponding to the tides, observed by Mr Casson 
and others, must be owing to the influence of the moon 
on the atmosphere. ‘This influence, notwithstanding 
the ingenious attempts of D’Alembert and several other 
philosophers, secm altogether inadequate to account 
for the various phenomena of the winds. It 1s not so 
easy to account for the teadency whieh the barometer 
has to rise as the day advanees. Perhaps it may be ne- 
counted for by the additional quantity of vapour added 
to the atmosphere, whieh by increasing the quantity. of 
the atmosphere, may possibly be adequate to produce 
the effect. 

The falls of the barometer which preeede, and the 
oscillations which accompany, violent storms and hurri- 
eanes, shew us that these phenomena are produced by 
very great rarefactions, or perhaps destructions of air, 
in particular parts of the atmosphere. The falls of the 
barometer, too, that accompany winds, preeeed from 
the same cause. The observation made by Mr Cop- 
land, that a high barometer is aecompanied by a tem- 
perature above the mean, will be easily accounted for 
by every one acquainted with Dr Black’s theory of la- 
tent heat. The higher the mercury stands, the denser 
the atmosphere must be; and the denser it becomes, 
the more latent heat it must give out. It is well known 
that air evolves heat when condensed artificially. ‘I'he 
falling of the barometer, whieh generally precedes ram, 
remains still to be accounted for; but we know too lit- 
tle about the causcs by which rain is produced, to be 
able to account for it in a satisfactory manner. 

It has been for some time suspeeted that the varia- 
tion of the barometer is affected by the changes of the 
moon. The theory of lunar influence has been discus- 
sed on the continent chiefly by Lamarek and Cotte, 
(see Journal de Physique, passim) ; and in this eountry 
by Mr Luke Howard. Mr Howard’s suspicions of this 
wfluence onthe barometer were first conceived, in con- 
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sequence of the printed charts, of which he made use Gravity of 
in keeping a register of the barometer, having the the Air. 


phases of the moon marked on them, and of his observ- 
ing a remarkable coincidence betweenthese and certain 
states of the mereury. ‘This coincidence consists in the 
depression of the barometrieal line on the approach of 
the new and full moon, and its elevation on that of the 
quarters. In above 30 out of the 50 Innar weeks in 
the year 1798, the barometer was found to have chan- 
ged its gencral direetion once in each week, in such a 
manner as to be either rising or at its aximum, for the 
week preceding and following, about the time of each 
quarter ; and to be cither falling or at its mnimune, for 
the two weeks, about the new and full, It is remark- 
able, that the point of greatest depression during the 
year, viz. to 28.67, was found about 12 hours after 
the new moon on the 8th of November; and, that at 


its gveatest and cxtraordinary elevation to 30.89, on 


the 7th of February, at the time of the last quarter. 
Moreover, this coineidence appeared to take plaec most 
regularly in fair and moderate weather; and, in gene- 
ral, when the barometer fell, during the interval be- 
tween the new or full moon and the quarters, an evi- 
dent perturbation in the atmosphere aceompanied ; of 
which may be instanced February 15. to 23. when the 
barometer, after an uncommon rise, eontinued to fall 
rapidly after the new moon, with severe cold, which 
ended suddenly in stormy and wet weather: again, 
June 13. to 20. when two weeks of fair weather ended 
in a thunder storm. In the greater part of Deeember 
the usual coineidence disappeared, and the eonverse 
took place; the barometer being low at the quarter 
and high at the full, amidst eontinual alternations of 
rain, frost, and snow, and, for part of the time, ligh 
winds. On the two days preceding the last quarter, 
the barometer rose rapidly, and rain followed. 

On the whole, Mr Howard thought there appeared 
snflicient ground, on the evidence of the year 1798, to 
suppose that the gravity of our atmosphere, as indicated 
by the barometer, may be subject to eertain periodical 
changes, effected by a cause more stcady and regular 
than either ehange of temperature, currents, or solu- 


tion and preeipitation of water, to which he believes 


the whole variation has been heretofore attributed. 

The mean of the register at large appeared to be 
29.89, whenee it appears that the depression at the new 
and full moon cither amounted to more, on the whole, 
than the elevations at the quarters, or that they fell 
out nearer to the time. He was quite satisfied, in pas- 
sing through this register, that if he had allowed him- 
self to choose the higher rotations about the quarters, and 
the lower about the new and full, with a latitude of 24 
or 36 hours, it would have made the results as much 
more favourable to his conelusions as in the former case. 

Now, to omit the consideration of other proofs for 
the present, it appeared to him evident, that the atmo- 
sphere is subjeet to a periodieal change of gravity, 
whereby the barometer, on a mean of ten years, is de- 
pressed at least one-tenth of an inch while the moon is 
passing from the quarters to the full and new; and ele- 
vated, in the same proportion, during the return to the 
quarter. ‘Io what eauses shall we attribute this perio- 
dieal ehange, other than the attraction of the sun and 
moon for the matter eomposing the atmosphere ? 

The atmosphere is a gravitating fluid, differing, in = 

physical. 
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Though there is a considerable difference in every Tem 
part of the world between the temperature of the at- ture of 
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Tempera- physical sense, from the water, chiefly in possessing less 


ture of gravity; and it is demonstrated & priort on the princi- nie ge , Pete ll | 
te its , ples of the Newtonian philosophy, that it ought to have mosphere in summer and in winter ; though in the same , te Air | 

its tides as well as the vcean, although in a degree as season the temperature of almost every day, and even 

much less perceptible as is its gravity. every hour, differs from that which precedes and fol- 

He supposes, therefore, that the joint attractions of lows it; though the heat varies continually in the most 

the sun and moon at the: new moon, and the attraction of irregular and seemingly capricious manner—still there 

the moon predominating over the sun’s weaker attrac- is a certain mean temperature in every climate, which 

tion at the full, tend to depress the barometer, by tak- the atmosphere has always a tendency to observe, and 

ing off from the gravity of the atmosphere, as they which it neither exceeds nor comes short of beyond a 

produce a high tide in the waters, by taking off from certain number of degrees. What this temperature is, 

their gravity ; and, again, that the attraction of the may be known by taking the mean of tables of observa- 

moon being diminished by that of the sun at her quar- tions kept for a number of years; and our knowledge 

ters, this diminution tends to make a high barometer, of it must be the more accurate the greater the number 
together with a low tide, by permitting each fluid to of observations is. rs | 
*Phil. press with additional gravity upon the earth *. The mean annual temperature is greatest at the equa- Mean an. 
Mag. vol. | tor (or at least a degree or two on the north side of it), val tem. | 
‘VU Ps 355+ wCprap, JI. Of the Changes avhich take place in the and it diminishes gradually towards the poles, wherc it om 


This diminution takes place in arithmetical tj. equa- 
the annual tor. 


is least. 


Temperature of the Air. 


Ir is obvious to the most eareless observer, that the 


temperature of the air varies considerably even in the. 


same place, and at the same season. ‘This constant va- 
tiation must be attributed to the reflected rays of the 
sun, which communicate heat from the surface of the 
earth to the surrounding atmosphere. As from this 
cause the heat of those places which are so situated as 
to be most warmed by the sun’s rays is always greatest, 
and as this temperature varies in every place with the 
season of the year, and diminishes according to the 
height of the air above the surface; and as the carth 
at the equator is exposed to the most perpendicular rays 
of the sun, the earth is there hottest, and its heat dimi- 
nishes gradually from the equator to the poles. Of 
course, the temperature of the air must vary in the same 


‘manner, being hottest over the equator, and diminish- 


ipg in temperature towards the poles, where it is cold- 
est. Though it is hottest at the equator, its heat, as 
in all other situations, gradually diminishes there, as we 
ascend above the surface of the earth. 


Lat.| Temper. Lat.|Temper.| Lat.| Temper. 


Lat Temper, Lat.| Temper. 


Se | 


progression, or, to speak more properly, 
temperatures of all the latitudes are arithmetical means 
between the mean annual temperature of the equator 
and that of the pole. ‘This was first ascertained by Mr 
Meyer; and Dr Kirwan, improving on Meyer’s hint, 
has caleulated in the following table the mean annual 
temperature of every latitude between the equator and 
the pole. It must be remarked, however, that this 
table is calculated only for a particular part of the 
earth’s surface, viz. that part of the Atlantic ocean 
which lies between the 80° of northern, and the 45° of 
southern latitude, extending westward as far as the Gulf 
stream, and to within a few leagues of the coast of 
America, and for all that part of the Pacifie ocean that 
reaches from 45° of north latitude to 40° of south Jati- 
tude, and extending between the 20th and 2% sth de- 
gree of longitude east from London. This part of the 
acean is ealled by Dr Kirwan the standard, and was 
best suited to his purpose, as the rest of the ocean is 
subject to irregularities, which will be noticed present- 
ly (D). See the Article CLimate, SUPPLEMENT, 


‘Lat.|Temper. Lat.| Temper. 


QO | 3:. 771 33-7 | 64) 41.2 st | 52.4 | 38 | 63.9 | 25] 74-5 |.12] 81. 
89 | 31.04 | 76] 34.1 | 63 41-9 |) 59} 52.9 | 37} 64.8 | 24] 75.4 |] 11 | 82.0 
83 | 31.10 1 75 | 34.5 | 62 42.4 49] 53.8 ! 36 | 65-7 | 23] 75.9 |} 10] 82.3 
87 | 31-14 | 74] 35.0 | 6r] 43.5 48 | 54.4 | 35 66.6 | 22} 46.5 9 | 82.4 
86 | 31.2 | 731 35.5 I 60 44-3 || 47-1 55.6 | 34) 67-4 | 21] 77.2 8 | 82.9 
85 | 31-4 | 72] 36.0 | so 45-09 || 46} 56.4 } 33 | 68.3 || 20] 74.8 oe a: 
84 | 31-5 | 71 | 36.6 || 58 45.8 45} 57-5 | 32] Gor "9 78.3 6 | 83.4 
$3} 30-7 | 79] 37-2 | 57] 46-7 | 44] 58.4 | 31] 69.9 | 18] 78.9 5 | 83.6. 
$2 | 32.0 | 69! 37.8 | 56) 47.5 | 431 50.4 | 30} 70.7 | 271 70.4 | © | 84.0 
81 | 32.2 | 68] 38. 55 | 48.4 | 421] 60.3 | 29] 71-5 | 16] 79.9 | 

80 | 32.6 | 67 | 39.1 | 54] 49.2 | 41 | 61.2 | 28 | 72.3 | 15] 80.4 

79 | 32-9 | 66] 39.7 | 53] 50.2 | 40] 62.0 | 27 | 72.8 | 14] 80.8 

78 | 32.2 | 65] 4o.q | 52] srt 39 | 63.0 | 26] 73.8 | 13] 81.3 

Dr 


-(D) In ealeulating this table, Dr Kirwan proceeded on the following principle. Let the mean annual heat at 


the-equator be m and at the pole m——n ; 


but @ for any other‘latitude ; the mean annual temperature of that lati- 


tude will be m—mn x sin. 97. If, therefore, the temperature of any two latitudes be known, the value of m and x ° 


may be found. Now, 
4 


the temperature of north latitude 40° has been found by the best observations to be 62.1°, 


and 
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Dr Kirwan has also calculated in the following table the mean monthly temperature of the same standard (£). 
Daa. | 80° | 0° Rae aan? 768° | 75° | 74° | 73°} 72°] 71° | 70° | 6g | 68° | 67° | 66° 6g" 4° | 63° 116,29 


Jam. |[22. \2a ges. (@9.5 424. [24.5 25. |25.5]26. 126.5 127. |27.5127.5/28. [28 |28. f29. |30. [3r. 
Feb. |23. 123. $23.5 |24. j24.5 (25. [25.5 126. [26.5 127. j27.5/28. 128. |28.5]29. |30. |31. 132. Ri. 
March }27. 27.5 |28. {28.5 |29. j29.5 |30. {30.5 |31- [31-5 132. 132-5133. 133-5 |34- 135. 136. [37. |38. 
April [32.6 [32.9 [33-2 [33-7 134-1 134-5 |35- [35-5 |36- |36.6 137.2 137.8 |38.4 }39-1 139.7 140.4 [41.2 [41.9 42.9 
May 36.5 |36.5 137- |37-5|38- 138-5 |39- |39-5|40- [40.5 (41. j41-5/42. [42.5 143. |4q. (45. 146. |47. 
June (ST. 15 Tee RM 2.0 HDs. 152.) ee. CUBA IT 0g) Ga Mika. [54.5 )Lgas ; 
JULY FO. [GO. ual geegy Th. | tic. ESTs 15T65 152+ 152-5153- 153-5 153-5 [53 

Aug. |39-5140- |4%- 41-5142. (42.5 143. 143-544. |44-5]45- (45-5146. |47- 148. [48.5 149. Iso. [51. 
Sept. 133-5 (34+ 134-5 135+ 135-5 '36- 136-5 /37- [38 138.5 139. |39-5|40- 141. 142 143. l4q. |45. [46 
Oct. 28.5 ]29. [29-5130- 130.5 131. 131-5 }32- 132-5 133- 133-5134- [34- [35- 136. 137- 137-5 138. 139. 
Nov. |23- |23-5|24. [24.5 ]25. 125-5 |26. |26.5|27. {27.5 |28. |28.5 ]29. 130. 31. |32. 132.5 133. |34. 
Dec. |22.5}23. |23.5]24. (24.5125. |25.5/26. {26.5 |27. |27.5|28. |28. |29. |30. |30.5131. |31. |32. 


Latit. | 61° | 60° | 59° | 58° | 57° 54° | 53° | 52°} 51° | 50°) 49° }°48° | 47° | 46° | 45° | 44° | 43° 


¢ ' 
eS | a a SR | cece | ee | roms 


Jan. |32- 133+ [34+ |35- [36 |37- |38- 139 [40- 41. 142. [42-5 143-5 143- [42-5144 [44.5 145. l45.5 
eb. 134. 135+ |36- |37- |38- [39+ [49 [4% |42- [43- |44- 144-5 144-5 145+ 145-5140. 146.5 147. 148. 
March |39. (40. |41- 142. 143+ 144-6/45- {46. |48. 149. 150. 50.5 |51- 152-5 153- [53-5 [54-5 155-5 [56.5 
April 143.5 144-3 145-09145-8 [46-6 [47- 5148-4 149-2 [50.2 [51-1 |5 2.4 152.9 |53-8 154-7 155-6 [56-4 157-5 |58.4 [59.4 
May j48. 149. |50. [5h- [52-.153- (54- ]55- [56- [57- |58.. 158.5 159. 60. (61. 162. 163.164. 65. 
June 56. |56. 156.5/57- [57- 157-5158 j58-5159- [59- |60. |61. [62. 63. |64. 65. 166. 6m (68. 
July 155-5 |56- 156.5157. 157-5 |58- |59- j60. jO1. |62. 63. 163-564. 165. |66. j67. |68. |69. [69.5 
Aug. |52. 153. [54 155+ [56 [57+ |58- |59- |60. |61. 162. |63.5|64. |65. |66. j67. |68. 169. |69.5 
Sept. [497- 148..149.. )50--151-, 1520 153-5415 5- 150 157. 168.5159. 160.161. 162. 162. 1640 166. 
Oct. |40. |qt. |42. 143- |44- [45- [46- |47- [48 |49. |50. |50-5]51- 152 153. I5q- [55+ [56 157. 
Nov. |35- |36- |37- [38- |39- 140 [4t- 142 143- |44-5146. |46.5]47- 148. |49. |50. |s1. [52. 153. 
Dec. |33- 134 |35- 136 137- [38- |39- [40 |41- |42- |4q- |44-5]45- [46. 147. 148. Iqg. |50. [51. 


Latit. | 42°} 41° | 40° | 39° | 38° | 37° | 36° | 35° | 34° | 33° | 32° | 31°] 30°} 29° | 28° | 27° | 26°| 25°} 24° 


Jan. 6. 146.5 149-5 |51- |52- |53-5155- 156-5 159-5 163. 163- |63. 163.5 163.5 163.5 164. 164.5 |65.5 167 

Feb. sn — §3-relS6.5u58: 160. 163% | 2. 163. 164.5166. 167. {68.5 168.5 |69.5 |69.5 }y0.5 |71. |72. 
March |58.5|59.5 |60. {60.5 61. |62. |63. |64. |65. 166.5 |57.5|68.5 [69.5 lyr. [72 172.5173. 173.5 |74.5 
April {60.3 /61.2 62.1 |63. |63.0 [64.8 [65.7 66.6 |57.4 [68.3 |69.1 [69.9 170.7 [71.5 172.3 [72.8 |73.8 74-5 175.4 
May 66. |67.. 168. 169. |70. }7O05,|7 1 \71-5 72+ 172-5 173+ 173+ 173-5.174-5 175-5 |76- [76.5 [747.5 |78. 
Fume 69. ]70+ }79-517%+ JTL |7L+ [TTS 71-5 172+ 172-5 173+ 173+ 173-5 174-5 (75-5 176+ 176-5 178. 178.5 
July $70. }70. |7t. ft. |72- 1726 172-5 725 172-5 172-5 173- 173+ 173-5 174-5 175-5176. 176.5 178. 178.6 
Aug. |70. |70. [7t. [71. |72- $72. [7265/7265 172-5 72-5 173- 173+ 173-5 174-5 [75-5 176. 176.5 178. [78.5 
Sept. |68. {69.5 70-5 |71- (70.5 |72 72-5 |72-5 172-5 172-5 173+ 173+ 173-5 174+ 175-5 76. 176.5 177-5 |78. 
Oct. [58. |59. (60. [61. (62. 165. (64. 05. 66. |67-5 {68.5 }69.5 }70-5 (71. 72.5 172-5173. 173.5 174.5 
Nov. {54- |[55- |56- |57- 158. [59- |60. OF. |62. |63. [64.5 164.5 (66.5 |68. |69. [69.5 }71.5|72 173.5 
Dee, (62. som Isa. 155: 56. [om “S. 59. Go. 161. [62.5 [63.5 [64.5 166. 167. 167.5 [68.5 69-5 |70. 


Latit. 


and that of latitude 50°, 52.9°. The square of the sine of 40° is nearly 0.419, and the square of the sine of 50° 
is nearly 0.586. Therefore, | 
m—O:41 2262.1, and 
m—o.58 n= 52.9; therefore, 
' 62.1--0.41 2=52.9--058 2, 
as each of them, from the two first cquations, is equal tom. From this last equation the value of m is found to 
be nearly 533; and 7 is nearly equal to 84. The mean temperature of the equator, therefore, 1s 84°, and that of 
the pole 3 she To find the mean.temperature for every other latitude we have only to find 88 arithmetical means 
between 84 and 31. m! i: 
j (z) Tn boda hig the table of mean monthly temperature, Dr Kirwan proceeded on the following principles. 
The mean temperature-of April seems to approach very nearly to the mean temperature of the whole year, and 
as far as heat depends on the action ef the solar rays, the mean heat of each month may he considered as propor- 


tional ’ 


5 
S154 154-5 154-5 /55+ 155 155-51 
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Tempera- 


Latit g2°'| 21°) 26°) 10") 13 LAr 12°, eee = 
ture of re 0 
the Air. = oy “aa eee loo |. bs os on the Air. 
Jan. 468. 160. 474. dyae(rerti79. 73.5 (74. 174.5175. enn 
Pa. iar e.ci7me i775. 176: ) 
March [75. 175-5970. (79. (74-9 19@ | ) 
April 175.9 |76.5 177-2 177-8 |78.3 178-9 [79.4 179-9 |80-4 180.8 [81.3 [81.4 182. [ 
{May {78.5179.5|80. j80.5/81. (81.5 [82. 
June |79. 179.5 1/80. |80.5 |81.5 {82. 
July 79. 179.5 |80. [80.5 [81.5 182. 
Aug. 79. |79.5|80. |80.5 [81.5 (82. 
Sept. (78.5179. |79.5|So. |S1. [81.5 |82 
Ot. tys. 175-5177. 178. |79. [Bo. 
|Nov. 174. 174-5175- {75-5 |78- |77- | 
Dec. (71. 71-572. 172-5|73- |74+ 175- 175-5176- 176-5177. 177-5178. |78.5 : 
16 It appears from the above table that January is the — of the surface of the carth given, The temperature of 
coldest month in every latitude; that July is the warm- the atmosphere eonstantly diminishing as we rise above 
est month in all latitudes above 48°; that in lower the level of the sea, we must at a eertain height arrive 
latitudes August is generally the warmest month; at a pornt where a_ perpetual congelation takes place. 
that the difference between the hottest and coldest This point must vary in height aecording to the la- 
months increases according to the distanee of the place titude, being highest at the equator, and coming gra- 
from the equator. All habitable latitudes are found dually nearer the earth as we approach the poles ; it 
to enjoy a medium heat of 60° for at least 2 months, must vary also with the season, being highest in summer, re 
which isa very favourable circumstance, as probably no and lowest in winter. The cold on the top of Pin- Term of 
corn could be produced under a lower medium tempera-  chinela was found by M. Bouguer to extend from 7° perpetual 
ture. The temperatures within 10° of the poles differ to 9° below the freezing point every morning just — 
very little, nor do they differ much within 10° of the before sunrise; hence he eoneluded that between the "™ 
equator. Hence it was unnecessary to note these lati- _ tropies the medium height of the term of congelation 
tudes in the table. The temperatures of different years (where it freezes at some part of the day all the year 
vary but little near the equator, but this difference in- round) should be fixed at 15 577 feet above the level 
creases more and more as the latitudes approach the of the sea; but in latitnde 28°, and during the summer, 
- poles. at 13440 feet. If we take the difference between the 
Reaper It is well known that the temperature of the at- temperature at the equator, and the freezing point, this 
ture de- mosphere gradually dimiishes according to the height diflerenee will bear the same proportion to the term of 
creases 8 of the place above the level of the sea. It was found eongelation at the equator, that the difference between 
pag te by Dr Hutton of Edinburgh, that a thermometer kept the medium temperature at any other latitude and the 


‘on the top of Arthur’s seat, a height of about 800 feet, 
usually stood 3° lower than one kept at the foot of this 
hill; and Bouguer observed that on the top of Pinchin- 
cha, a height of about 15564 fect, a thermometer stood 
54° lower than it did at the level of the sea in the same 
latitude. : 
We are indebted to Dr Kirwan for a very ingenious 
method of determining the rate of the diminution in the 
temperature in particular cases, having the temperature 


eee arte res inna td a 
tional to the mean altitude of the sun, or rather to the sine of that altitude. 
heat of April, and the sine of the sun’s altitude given, the mean heat of May ma 


portion : . , . 
As the sine of the sun’s mean altitude in April : 
in May : mean heat of May. 


In the same manner the niean heat of June, July, and August ma 


the mean heat of April = the sine of the sun’s mean altitude 
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freezing point bears to the term of congelation at that 
latitude. Suppose the medium heat at the equator to be 
84°, the difference between which and 32° is 52°; and 
suppose the medium heat of latitude 28° to be a, 
the difference between which and 32° is 40735". Then 
by the following proportion, 52°: 15 577 == 40y%5 2 12,72° 
gives us the term of congelation at 28°. In this way 


Dr Kirwan proceeded in calculating the following 
table. 


Lat. 


If, therefore, we have the mean 


y be found by the following pro- 


y be found; but for the temperature of the 


succeeding months we must take into consideration another circumstance, since the above rule would make the 
temperature of these months too low, as it does not take in the 


heat derived from the earth, which is nearly equal 
to the mean annual temperature. The real mean heats of these months must be considered as an arithmetical 


mean between the astronomical and terrestrial heats. Thus, for latitude 51°, the astronomical heat of September 
beg 44.6°, and the mean annual heat 52.4°, the real heat of September ought to be ists = 48.5. Dr 


Kirwan, however, after going through a tedious calculation, found the results to eorrespond so little with actual 


‘observation, that he drew up the table partly from calculating from principles, and partly from an cxamination of 
several sea journals. 3 


t 


Mean height Mean height 


Lat of the term of | Lat. of the term of 
congelation, congelation, 
in feet. in feet. 

0° 15577 45° 7658 

5 15457 5° 6260. 
Ke) 15064 Gs 492 
is 14498 60 3684 
20 13719 65 2500 
25 £393? 7° PSST 
30 Il 592 75 748 
35 10664 80 120 
40 9016 


This last height of 1206 feet M. Bouger called the 
lower term of congelation. He also distinguished an- 
other term of congelation above whieh uo visible va- 
pour rises, and this he called the upper term of congela- 
tion. This line is considered by Kirwan as much less 
variable during the summer months than the lower line, 
and it has therefore been adopted by him to determine 
the rate of diminution in the temperature as we 
ascend into the atmosphere. He has calculated its 
height for cvery degree of north latitude in the follow- 
ing table. 


N. Lat. Feet. N. Lat.) Feet. iN. Lat] Feet. #N. Lat] Feet. 


METEOROLOGY. 


0 {28000} 26 22906] 48 1122451 70 14413 
5 {277841 27 |22389) 49 |x17501 72 14354 
6 {27644} 28 |21872! so [11253] 72 |q295 
7 127504) 29 |21355) SX jro124i 73 14236 
8 |27364f 30 [20838] 52 | 8965) 74 |4174 
9 ;272241 31 204921 53 | 7806] 75 Iq119 
IO |27084f 32 |20146] 54 | 6647] 76 |4064 
Ir 26880} 33 |rg80o} 55 | s6x7] 47 4015 
12 |26676) 34 |19454/ 56 | 5533) 78 |3963 
13 |264727 35 |t9169) 57 | 5439) 79 |2911 
14 |26268] 36 |185447) 58 | 53451 80 [3861 
15 j26061] 37 |17985) 59 | s25tl 81 3815 
16 [25781] 38 |17393] 69 | 5148] 82 13469 
17 |25501 39 |16801} 61 |} 5068) 83 (3723 
18 (25221 40 |16204] 62 | 498q] 84 13647 
BO /2d94UGt . t Sipma 63 | 4910] 85 [3631 
20 2466) 42 15217) 64 4833] 86 |3592 
2E 24404) 43° |14722) OF | 47521 87 13553 
22 |24147| 44 {14227] 66 4) 88 13514 
23 j238901 45 [13730] 67 | 4616} 89 [3445 
24 |23633| 46 |13235) 68 4548 9° 13432 
25 1234231 47 {12740} 69 | 4480 (¥F) 
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] 
From the modes of estimating the diminution of tem- Tempera- 
perature now given, which agree extremely well with ture of 
observation, we find that the temperature diminishes in , the Ait. 
arithmetical progression, aud hence we infer that the |). 
temperature of the air at a distance from the earth Tempera- 
is owing to the conducting power of the air, and not ture of the 


to the ascent of hot air from the surface of the #it above 
carth the earth 


; F , owing to 

It is however found that in winter the upper strata the con- 
ef the air are often warmer than the lower; and this ducting 
superior heat, almost constantly observed in winter, is Power of 
attributed by Dx Kirwan to a current of warm air from ‘"° ™ 
the equator, rolling towards the north pole during our 
winter *, 

We have now given the general method of finding tage 
the medium annual temperature all over the globe ; but p. 375 
there are several exceptions to our general infcrences ; 
which must be particularly mentioned. ‘2 

That part of the Pacific ocean which hes between Tempera- 
north latitude 52° and 60° is no broader at its northern ture of the 
exiremity than 42 miles, and at its southern extremity i 5 
its breadth scarcely exceeds 1300 miles : it is reason- = 
able to suppose, therefore, that its temperature will be 
considerably influenced by the surrounding land, which 
consists of ranges of mountains, covered a grcat part of 
the year with snow ; and there are besides a great many 
high, and consequently cold, islands scattered through it. 

For these reasons Dr Kirwan concludes, that its tempe- 
rature is at least 4° or 5° below the standard. But we 
are not yet furnished with a sufficient number of obser- 
vations to determine this with aecuracy. - 

It is the general opinion, that the southern hemi- of the 
sphere beyond the 40° of latitude is considerably colder southern 
than the corresponding parts of the northern hemisphere. »«misphere. 
See AMERICA. a 

Small seas surrounded with laud, at least in temperate of smal! 
and cold climates, are generally warmer in summer and seas. 
colder in winter than the standard ocean, because 
they are much influenced by the temperature of the 
land. The gulf of Bothnia, for instance, is for the 
most part frozen in winter ; but in summer it is some- 
tames heated to 70°, a degree of heat never to be found 
in the opposite part of the Atlantic. The German sea 
is above 3° colder in winter, and 5° warmer in summer, 
than the AdJantic. The Mediterranean sea is, for the 
greater part of its extent, warmer both in summer and 
wiiter than the Atlantic, which therefore flows into it. 

The Black sea is colder than the Mediterranean, and 
flows into it. 

The eastern parts of North America are much colder 
than the opposite coast of Europe, and fall short of the 
4X standard 


*® Trish 


(F) Dr Kirwan has given us the following rule for ascertaining the temperature at any required height, sup- 
posing we know the temperature of the surface of the carth. 
For the temperature observed at the surface of the earth, put m ; for the given height A, and ¢ for the height 


of the upper term of congelation at the given latitude; then 


P= 3 a 


ee ee 


the diminution of temperature for 


——~ —TI 


100 


«very 100 feet of elevation; or it is the common difference of the terms of the progression required. Let this 


' es —— 
common difference thus found be denoted by c; then cx — gives us the whole diminution of temperature 


‘rom the surface of the earth to the given height. Let this diminution be denoted by d, then m—d is obvionsly 


the 
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Tempera. 
ture of 
the Ai. 


23 
Of islands. ' 


24 
Cotte’s ax- 
zoms re- 
specting 
tempera- 
ture, 


_markable difference are many. 
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standard by about 10° or 12°, as appears from Ame- 
rican meteorological ‘tables. The causes of this re- 
The highest part of 
North America lies between 40° and 50° of north lati- 
tude, and 109° and 110° of longitude west from Lon- 
don, for there the greatest rivers origmate. ‘The very 
height, therefore, makes this spot colder than it would 
otherwise be. It is covered with immense forests, and 
abounds with large swamps and morasses, which render 
it incapable of receiving any great degree of heat; so 
that the rigour of winter is much less tempered by the 
heat of the carth than in the old continent. ‘To the 
east lie a number of very large lakes, and farther north, 
Hudson’s bay; about 50 miles on the south of which 
there is a range of mountains which prevent its receiv- 
ing any heat from that quarter. The hay is bounded 
on the cast by the mountainous country of Labrador and 
by a number of islands. Hence the coldness of the 
north-west winds and the lowness of the temperature. 
But as the cultivated parts of North America are now 
much warmer than formerly, there is reason to expéct 
that the climate will become still milder when the coun- 
try is better cleared of woods, though perhaps it will 
never equal the temperature of the old continent. 
Islands are warmer than continents in the same de- 
gree of latitude; and countries lying to the windward 
of extensive mountains or forests are warmer than those 
lying to the leeward. Stones or sand have a less capa- 
city for heat than earth has, whieh is always somewhat 
moist; they hcat or cool, therefore, more rapidly and 
to a greater degree. Hence the violent heat of Arabia 
and Africa, and the intense cold of Terra del Fuego. 
Living vegetables alter their temperature very slowly, 
but their evaporation is great; and if they be tall and 
elose, as in forests, they exclude the sun’s rays from 
the earth, and shelter the winter snow from the wind 
and the sun. Woody countries, therefore, are much 
colder than those which are cultivated. 


We shall conclude this chapter with a series of me. 


teorological axioms respecting the temperature of the 
air, by M. Cotte. 

1. The extreme degrees of heat are almost every 
where the same; this, however, 1s not the case in re- 
gard to the extreme degrees of cold. ! 

2. The thermometer rises to its extreme height 
oftener in the temperate zones than in the torrid zone. 

3. It changes very little between the tropics; its 
variations, like those of the barometer, are greater 
the more one proceeds from the equator towards the 
poles. 

4. It rises higher in the plains than on mountains. 

5. It does not fall so much in the neighbourhood of 
the sca as in inland parts. 

6. The wind has no influence on its motions. 


the temperature required. An example will make this rule sufficiently obvious. In latitude 56° the heat below 
being 54°; required the temperature of the air at the height of 803 feet ? 


M—32 
t 


| Cele) 


Here m= 54, (= 5533, 54-33 


£ 


$4—3-24= 50.75. Hence we see that the temperature of the air at the height of 803 feet. above the surface 


is 5Q°.75. 


==0404==¢, and cX = 0.404 X 8.03 = 3.24 = d, and m—d=. 


| « 


Cliap. TII,) 
+. Moisture has a peculiar influence on it, if follow- Evapora. | 
ed by a wind which disperses it. | tion and 
8. I'he greatest heat, and the greatest cold, take _ tam 
place about six weeks after the northern or southern 
solstice. 

9.” The thermometer changes more in summer than 
in winter. 

10. The coldest period of the day is before sun- 
rise. : 

11. The greatest heat in the sun and the shade sel- 
dom takes place on the same day. 

12. The heat decreases with far more rapidity from 
September and October, than it increased from July to 
September. 

13. It is not true, that a very cold winter is the 
prognostic of a very hot summer. 


: 
' 
| 


Cuap. Ill. Of the Changes which take place in the 
Air with respect to Evaporation and Rain. | 
25 =O#- 
THERE seems no reason to doubt that water exists bee 
in the atmosphere in an intermediate state between that Y°P°™™ | 
of a fluid and that of absolute steam. ‘This is the state 
of vapour, of the qualities of which it is proper that we 
should here take a general view. . 
We are indebted to the experiments of Saussure and | 
de Luc for much of our knowledge of the qualities of 
vapour. It is an elastic invisible fluid hke common 
air, but lighter; bcing to common air, according to 
Saussure, as 10 to 14, or, according to Kirwan, as 10 to 
12; it cannot pass beyond a certain maximum of den- 
sity, otherwise the particles of water which compose it 
unite together, and form small, hollow, visible vesicles, 
called vesicular vapour ; which is of the same specific 
gravity with atmospherical air. It is of this vapour 
that clouds and fogs are composed. This maximum 
increases with the temperature 5 and at the heat of boil- 
ing water is so great, that steam can resist the whole 
pressure of the air, and exist in the atmosphere in any 
quantity. | 
After what has been stated under CHEMISTRY with 
respect to the nature and properties of vapour, we have 
nothing here to add on that subject, except to give the. 
result of observations that have been made on the state 
of vapour in the atmosphere. | 26 
It is found that the evaporation of water into the air Evapora- 
is confined entirely to the surface, and hence it is always U0" confin 
: . ed to the 
proportional to the surface exposed to the action of the | pce, 
air, Accordingly, observation shows that in maritime 
countries, and in marshy situations in the neighbour- 
hood of lakes, rivers, &c. the evaporation is much 
greater than in inland countries and dry situations. 27 
It is found that evaporation is greatest in hot weather ; Proportion 


whence it must depend, in some degree, on the tempera- “a _ 
CUre ture of the 


alr. 


os 


| 


ivapora- ture of the air. This was aseertained by Mr Dalton 
imand from actual experiments, the result of which was, that 
Rain. the quantity evaporated per minute from a given surface 
7 of water at a given temperature, is to the quantity 
evaporated from the surface at 212°, as the force of 
vapour at the given tempcrature is to the force of va- 
pour at 212° By means of the table expressing the 
force of vapour at various temperatures given under 
CHEMISTRY, p. 468, we may discover by the above 
rule the quantity of water at a given temperature lost 
by evaporation. 

There are scveral circumstances that affect the quan- 


Force of 


Se. Srpourie| EAS orating force in grains. 
| intend | ST ewe _lmoww NOTH 
ence | ae ee meee n\n, een sate me me 
aT2° 30 120 154 189 
20° 129 452 67 82 
21 +134 54 69 85 
22 139 56 i 88 
23 “144 58 73 QI 
24 150 60 ay 94 
25 156 62 79 QT 
26 162 65 82 1.02 
29 168 67 86 is 
28 174 70 ele) 1.10 
29 180 72 93 1.13 
30 .186 a | 95 Lay 
i weed, 77 a 1.21 
3% 200 80 1.03 1.26 
33 207 83 WO? 1.30 
34 214 .86 I.1I 1.35 
oy 221 89 1.14 1.39 
36 229 -Q2 1.18 1.45 
37 _ +237 95 1.22 1.49 
38 S205 .98 1.26 1.54 
39 254 1.02 1.31 165 
‘|> gle 263 1.0 5 oe 1.65 
4l a3 1.09 1.40 Pe 
42 . 268 1.13 1.45 1.78 
43 294 1.18 1.51 1.85 
309 ae @ 1.97 1.92 
si 316 1.26 1.62 me 
46 327 1.31 1.68 2.06 
47 -339 1.36 1.75 2.13 
48 sgt 1.40 1.80 220 
49 363 1.45 1.86 2.28 
50 375 1.50 1.92 2.36 
ot 388 1.55 1.99 2.44 
+4 401 1.60 2.06 2 gr 


The first column of the above table expresses the 
temperature ; the second, the corresponding force of 
vapour; the other three columns give the number of 
grains of water that would be evaporated from a. sur- 
face of six inches in diameter in the respective tempe- 
ratures, on the supposition of there being previously no 
aqueous vapour in the atmosphere. ‘These columns 
present the extremes and the mean of evaporation likely 
to be noticed, or nearly such; for the first is calculated 
upon the supposition of 35 grams loss per minute from 
the vessel of three inches and a quarter in diameter ; 
the second 45, and the third $5 grains per minute. 
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tity of vapour rising from water, even at the same tem- Evapora- 
perature. Thus, we find that evaporation is least in tion and 
calm weather, increases when there is wind, and is, Ral" 
greater in proportion as the wind is stronger. This 
evidently arises from the agitation of the water, 
which a new surface is perpetually exposed to the action 
of the air. | 

We shall bere insert a table by Mr Dalton, express- 
ing the quantity of vapour raised in various atmospheric 
temperatures, from a circular surface six inches in dia- 
meter. 


Te, Force of 
Pe! vapour in Evaporating force in grain. 
rature.} . 
inches. 
_ cme ween oe cere —_— 
ata? 30 120 154 189 
@P 415 1.66 Qe03 2.61 
54 429 Lr 2290 2.69 
LK 443 i 2.28 2.78 
56 458 1.83 2.35 2.88 
57 474 1.90 2.43 2-98 
58 | +490 1.96 Dag 3.08 
59 97 2:03 2.61 3-19 
60 -524 @. 10 2.70 2430 
61 »542 2.17 2 ao. 3-41 
62 560 PA 7" 2.88 242 
63 578 2.31 2.97 3.63 
64 “597 2.39 3:07 3-76 
65 -616 2.46 3.16 3.87 
66 635 py: 3 a5 3.99 
67 655 2:62 77 4.12 
68 .676 Poy AS) Ey 4.24 
69 698 2.79 3-59 | 4.38 
"0 he 2.88 3.79 a. 53 
41 rans 2.98 S3 4.68 
72 ao 3.08 3.96 4.84 
73 796 ami § 4.09 5-00 
44 823 2.26 a2 ya 
75 ‘851 3-49 | 4:37 5.34 
76 880 | 3.52 | 4.52 5-53 
” 918 3.65 4.68 592 
78 940 aa 4.83 5-91 
79 O74 3.88 4-99 6.10 
80 1.00 4.00 5.14 6.29 
81 1.04 4.16 5634 6.54 
82 1.07 4.28 5:50 6.73 
83 1,10 4.40 5-66 6.91 
84 1.14 4.56 5.86 7 
85 1.09 4.68 6.07 7.46 


As yet we have stated only the degree of evapora- 
tion that would take place under various cireumstan- 
ces, provided that the atmosphere were, at the time, 
entirely free from moisture ; but as this can scarcely 
happen, it becomes necessary to ascertain the rate of 
evapsration when qualified by the vapour already exist- 
ing in the atmosphere. This is readily done by first 
finding the force of the vapour already in the atmo- 
sphere, as above dirceted, and subtracting it from the 
force of vapour at the given temperature. The re- 
mainder is the actual force of evaporation, from which, 
by the last table, we find the required rate of evapora- 
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Evapora- tion. Suppose, for mstance, it be required to know the 

tion and rate of evaporation at the tempcrature of 59°. From the 

_ Rain jast table we see that the force of vapour at 59° is 
about 0.5 of gg its force at 21 2°. Now, suppose that 
by trials we find the force of the vapour which already 
exists in the atmosphere to be 0.25 or s3g—+ of zy. 
Subtracting the latter from the former, we have for a 
remainder 0.25=:the force of evaporation required, 
which is therefore just the half of what it would be if 
the atmosphere were entirely free from vapour. 

The force of vapour existing in the atmosphere is 
scarcely ever equal to the force of vapour of the tempe- 
rature of the atmospliere. Hence evaporation may, 
with a few exceptions, be considered as going on with- 
out intermission. Attcmpts have been made to ascer- 
tain the quantity of evaporation that takes place in the 
course of a year; but the investigation of this problem 
is so.diflicult, that these attempts have succeeded only 
in obtaining approximations towards the truth. Mr 
Dobson-of Liverpool, from a course of experiments made 
i 19772, 1773, 1774, and 1775, concludes that the 
mean annual evaporation from the surface of water, 
amounted to 36.78 inches. ‘The proportions for each 
month are as follows. 


Inches. Inches. 
January 1.50 July 5-11 
Vebruary 1.77 August 5.01 
March 2.64 September 3.18 
April 3.30 October Bl. §1 
May 4.34 November 1.51 
June 4-41 December 1.49 


The experiments of Mr Dalton shew that the evapo- 
ration from the surface of water in a very dry and hot 
summer day, was rather more than two tenths of an inch. 

Several experiments have becn made on the quantity 
of cvaporation from land, especially by Mr Williams in 
America, and Dr Watson, Mr Dalton and Mr Hoyle 
in Britain. 

Mr Williams’s experiments appear to shew that the 
evaporation from the surface of such land as is covered 
with trees and other vegetables is about one-third 
greater than the evaporation from the surface of wa- 
ter, though much reliance is not laid on these experi- 
ments. 


_ Water through the two pipes. Mean 
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Result, aol Bers 
1796. 1797. 
Inch. nch. 
January 1.897— .680— 
February 1.778— .918— 
March .43I— 070— 
April »220— -295— 
May 2.027— 2.443-+ 
June 17I— 726 
July 153— 025 
August — —~ 
September — 976 
October — 680 
November — 1.044 
Deceinber 200 31079 
6.849— 10.934— 
Rain 30.629— 38.791— 
Evap. 27.867 


Rain. | Evap. 
1798. 
Inch. Inch. | Inch. } Inch. 
1.74441 1.450-+4 | 2.458} 1.008 
4.122'|5.2973 '| weer! .528 
3a 5 279 Gor, 023 
«180 232 1.9717] 1.485 
O10 | 1.493-- | 4.177] 2.684 
— 299 2.483| 2.184 
ah, peal 4-T54) 4-095 
504 168 3.554| 3.386 
— soo el il 
— 1227 2.899} 2.672 
1.594 | .879 | 2.934] 2.055 
1.878-+] 1.718-- | 3.202} 1.484 
7-379 |8.402 [33.560| 25.158 
“peat | 
23.862 


i 


: Chap. III, 
From an experiment made by Dr Watson during Evapors. | 
summer, when the earth had been parched bya month’s tionand | 
drought, it appeared that 1600 gallons of water were _ Rain 
evaporated from a single acre in 12 hours*. Dr Wat- ~~, 
son’s experiment, however, was of a nature that did not Ryapor. 
admit of great precision. tion from 
The experiments made by Mr Dalton and Mr Hoyle land. 
in the years 1796, 1797, and 1798, are the most exact Chom 
that have heen made on this subject, and we shall there- “ 
fore consider them more at large. They were madeiii. 54, 
with the following apparatus. Having precurcd a cy-_ 29 
lindrical vessel made of tin plate, three feet decp and —— 
ten inches in diameter, thcy inserted into it two pipes ae 4 
directed downwards, so that water might pass through Hoyle. | 
them into two bottles. One pipe was fixed ncar the 
bottom of the vessel, and the other about an inch from 
the top. The vessel was filled up for a few inches with 
gravel and sand, and all the rest with good fresh soil. 
It was then put into a hole in the ground, and the 
space around filled up with earth except on one side, for 
the convenience of putting bottles to the two pipes; 
then some water was poured on the earth to sadden it, 
and all that would drain off was suffered to escape. 
Hence the earth may be considered as saturated with 
moisture. The soil was kept for some weeks above the 
level of the upper pipe, but after that it was constantly 
allowed to be a little belew it, thus preventing any wa- 
ter from running off through that pipe. The top of 
the soil for the first year was bare; but for the two last 
years it was covered with grass like other turf. The 
apparatus being thus prepared, a correct register was 
kept of the quantity of rain water which ran off from 
the surface of the earth by the upper pipe, as long as 
that was below the earth, and also of the quantity of 
water which passed through the three feet of earth, and 
ran off by the lower pipe; and a rain gauge of an equal 
diameter with the cylinder was kept near it, for the 
purpose of measuring the quantity of rain which fell in 
any corresponding time. Then, by subtracting the 
quantity of water which passed through the pipes from 
that in the rain gauge, the remainder was considered as 
equal to the quantity evaporated from the surface of the 
earth in the cylinder. The mean annual result of these 
experiments is shewn in the following table. 
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chester the mean annual evaporation of water is above 
25 inehes; and if we add to this with Mr Dalton 5 
inches for the dew which falls, the whole quantity eva- 
porated in a year will be 30 inches. On the whole, 
we may perhaps estimate the mean annual evaporation 
from the whole surfaee of the globe at 35 inehes from 
every square ineh of surface, making the whole water 
annually evaporated over the whole globe equal to 
94-450 cubic miles. 

Were this prodigious mass of water all to subsist in 
the atmosphere at once, it would inerease its mass by 
about +, and raise the barometer nearly 3 inches. 
But this never happens; no day passes without rain in 
some part of the earth ; so that part of the evaporated 
water is continually preeipitated again. Indeed it would 
be impossible for the whole of the evaporated water to 
subsist in the atmosphere at onee, at least in the state 
of vapour. 

The higher regions of the atmosphere contain less 
vapour than the strata near the surfaee of the earth. 
This was observed both by M. de Saussure and M, de 
Lue. 

At some height above the tops of mountains the at- 
mosphere is probably still drier, for it was observed by 
Saussure, that on the tops of mountains the moisture of 
the air was rather less during the night than the day. 
And there can be little doubt that every stratum of air 
descends a little lower during the night than it was 
during the day, owing to the cooling and condensing of 
the stratum nearest the earth. Vapours, however, must 
ascend very high, for we see clouds forming far above 
the tops of the highest mountains. 

Rain never begins to fall while the air is transparent 5 
the invisible vapours first pass their maximum, and are 
changed into vesieular vapours; elouds are formed, 
and these clouds gradually dissolve in rain. Clouds, 
however, are not formed in all parts of the horizon at 
onee; the formation begins in one partieular spot, 
while the rest of the air remains elear as before ; this 
cloud rapidly inereases till it overspreads the whole 
horizon, and then the rain begins. 


clouds never begin to form there, but always at some eon- 
siderable height. It is remarkable, too, that the part of 
the atmosphere at which they form has not arrived at 
the point of extreme moisture, nor near that point, even 
a moment before their formation. They are not formed 


then beeause a greater quantity of vapour had got into: 


the atmosphere than could remain there without passing 
its maximum. It is still more remarkable, that when 
clouds are formed, the temperature of the spot in whieh 
they are formed is not plana lowered, though tls 
may sonietimes be the ease. On the eontrary, the heat 


of the clouds themselves is sometimes greater than that. 


of the surrounding air*, Nor is the formation of elouds 


. owing to the capacity of the air for combining with 


moisture being lessened by cold ; so far from that, we 
often see elouds which had remained in the atmosphere 


ton supposes: for elouds are often formed without any 
wind at all either above or below them; and even if 
this mixture constantly took place, the precipitation, 
instead of aceounting for rain, would be almost imper- 
ceptible. 

It is a very remarkable fact, that evaporation often 
goes on for a month together in hot weather without 
any rain. This sometimes happens in this country ; it 
happens every year in the torrid zone. ‘Thus at Cal- 
eutta, during January 1785, it never rained at all; 
the mean of the thermometer for the whole month was 
662°; there was no high wind, and indeed during 
great part of the month little wind at all. 

The quantity of water evaporated during such a 
drought must be very great ; yet the moisture of the 
air, instead of being inereased, is constantly diminish- 
ing, and at last disappears almost entirely. For the 
dew, which is at first copious, diminishes every night ; 
and if Dr Watson’s experiment formerly mentioned 
be attended to, it will not be objected that the quan- 
tity of evaporation is also very much diminished. Of 
the very dry state to whieh the atmosphere is reduced 
during long droughts, the violent thunder-storms with 
whieh they often econelude is a very decisive proof. 
Now what beeomes of all this moisture? It is not ac- 
eumulated in the atmosphere above the eountry from. 
whieh it was evaporated, otherwise the whole atmo- 
sphere would in a much less period than a month be 
perfeetly saturated with moisture. If it be earried up 
daily through the different strata of the atmosphere, 
and wafted to other regions by superior eurrents of air, 
how is it possible to aeconnt for the different eleetrical 
state of the clouds situated between different strata, 
which often produces the most violent thunder-storms ? 
They eould not have remained in the lower strata of 
the atmosphere, and been daily. carried off by winds to 
other eountries ; for there are often no winds at all 
during several days to perform this ofhee 5 nor in that 
case would the dews diminish, nor eould their presence 
fail to be indicated by the hygrometer. 
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The water can neither remain in the atmosphere, nor 
pass through it in the state of vapour. It must there- 
fore assume some other form; but what that form is, or 
how it assumes it, we know not. There are, therefore, 
two steps of the process whieh takes place between eva- 
poration and rain, with whieh we are entirely unae- 
quainted ; first, the state of the vapour after it enters 
into the atmosphere, and seeond, the cause by which it 
is made to lay aside the new form which it assumed, re- 
turn to its state of vapour, and deseend in form of rain. 
Several theories have been eontrived to aecount for 
this phenomenon, but they are all untenable on the pre- 
sent known laws of ehemieal action. 

The mean annual quantity of rain is greatest at the 
equator,and decreases gradually as we approachthe poles.. 
Thus at-Granada, Antilles, 12°N. Lat. it is 126 inehes. . 
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On the contrary, the number of rainy days is small- 
est at the cquator, and increases in proportion to the 
distance from it. From N. Lat. 12° to 43° the mean 
number of rainy days is 78; from 43° to 46° the mean 
number is 103; from 46° to 50° it is 1343 from 51° 
to 60°, 161 days. 

The number of rainy days is often greater in winter 
than in summer; but the quantity of rain is greater in 
summer than in winter. 
of rainy or snowy days during winter is 84, aud the 
quantity which falls is only about 5 inches; during 
summer the number of rainy days is nearly the same, 
but the quantity which falls is about 11 inches. 

More rain falls in mountainous countries than in 
plains. Among the Andes it is said to rain almost 
perpetually, while in Egypt it scarcely ever rains at all. 
If a rain-gauge be placed on the ground, and another 
at some height perpendicularly above it, more rain will 
be collected into the lower than into the higher; a 
proof that the quantity of rain increases as it descends, 
owing perhaps to the drops attracting vapour during 
their passage through the lower strata of the atmosphere 
Where the greatest quantity resides. This, however, 
is not always the case, as Mr Copland of Dumfries 
discovered in the course of his experiments. He ob- 
served also, that when the quantity of rain collected in 
the lower gauge was greatest, the rain commonly con- 
tinued for some time ; and that the greatest quantity 
was collected in the higher gange only either at the end 
of great rains, or during rains which did not last long. 
These observations are important, and may, if followed 
out, give us new knowledge of the causes of rain. 
They seem to shew, that during rain the atmosphere 
13 somehow or other brought into a state which induces 
it to part with its moisture ; and that the rain continues 
us long as this state continues. Were a sufficient 
number of observations made on this subject in differ- 
ent places, and were the atmosphere carefully ana- 
lysed during dry weather, during rain, and immediate- 
ly after rain, we might soon perhaps discover the true 
theory of rain. 

Rain falls in all seasons of the year, at all times of 
the day, and during the night as well as the day; 
though, according to M. Toaldo, a greater quantity 
falls during the day than the night. The cause of rain, 
then, whatever it may be, must be something which 
operates at all times and scasons. Rain falls also du- 
ring the continuance of every wind, but oftencst when 
the wind blows from the south. Falls of rain often 
happen likewise during perfect calms. 

It appears from a paper published by M. Cotte in 
the Journal de Physique for October 1791, containing 
the mean quantity of rain falling at 147 places, situa- 
ted between N. Lat. 11° and 60°, deduced from tables 
kept at these places, that the mean annual quantity of 
rain falling in all these places in 34.7 inches. Let us 
suppose then (which cannot be very far from the truth), 
that the mean annual quantity of rain for the whole is 
34 inches. ‘The superficies of the globe consists of 
170,981,012 square miles, or 686,401,498,471,47 5,200 
square inches. The quantity of rain, therefore, falling 
annually will amount to 23,337,650,812,030,1 56,800 
cubic inches, or somewhat more than 91,751 cubic miles 
of water. This is 16,191 cubic miles of water less 
than the quantity of water evaporated. It seems pro- 
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composed in the atmosphere, and converted into oxygen 
and hydrogen gas. 

The dry land amounts to 52,745,253 square miles: 
the quantity of rain falling on it annually therefore 
will amount to 30,960 cubic miles. The quantity of 
water running annually into the sca is 13,140 cubic 
miles ; a quantity of water equal to which must be sup- 
plied by evaporation from the sca, otherwise the land 
would soon be completely drained of its moisture. 

The quantity of rain falling annually in Great Bri- 
tain may be seen from the following table : 


Years of Rain in 
observation. y lage Inches. 
Dover - - 52 
: Ware, Hertfordshire - a 
8 London - - 1709 
§ Kimbolton ~ - 23.9 
45 Lyndon - _ 2202 
5 Chatsworth, Derbyshire = <8] 97986 § 
8 Manchester - - 43.1 
18 Liverpool - - 34.41 
4 Lancaster ~ - 40.3 
$ Kendal ° ° 61922 
14 Dumfries - 7 s6rrar 
IO Branxholm, 44 miles S. W. of 
Berwick - - 31.26 
5 Langholm st - 36.93 
‘ Dalkeith - - 25.124 
20 Glasgow - - Sp, 
8 Hawkhill - ” - 28.966 
Mean | 32.532 
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Mr Dalton has estimated the quantity of rain that 
falls in England at 21 inches; but as no account is ta- 
ken of what falls in Wales and Scotland, this estimate 
probably falls much short of the real annual quantity. 
In this country it generally rains less in March than in 
November, in the proportion at a medium of ) To" 
It generally rains less in April than October, in the 
proportion of 1 to 2 nearly at a medium. It generally 
rains less in May than September ; the chances that 
it does so are at Icast as 4 to 3: but when it rains plen- 
tifully in May, it generally rains but little in Septem- 
ber; and when it rains one inch or less in May, it 
rains pleutifully in September. 

The degree of moisture that is present in the atmo- 
sphere at any given time, is measured by the hygrome- 
ter. Under the article HycRomETER we have amply 
described several of the most important instruments 
of that kind; but there is one hygrometer, viz. that 
of Mr Leslie, which remains to be described in thjs 
place. Figures of the instrument are given in Plate 
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The principal part of the instrument is composed of Leslie’s hy- 
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two glass tubes terminated by hollow balls, one trans- grometer. 


parent and the other opaque. The tubes arc selected, as 
regular as possible, from 4 to 8 inches long, and about 
vo of an inch thick, or as slender as these employed 

for 
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yapora- for thermometers, but with a much wider bore. 
onand in one tube, must be from 35 to the < of an inch in 


This, 


diameter, and an exact calibre, at least not differing 
by 345 between both its extremities. T'o the end of it 
a small piece of black enamel is attached, and blown 
into an opaque ball, from 4 to 25 of an inch diameter. 
The corresponding tube may have its bore of the same, 
or rather a greater width, but its uniformity is not at 
all essential. Near the extremity it is swelled out into 
a thin cylinder, almost 35 of an inch wide, and from 
js to + long; the inner cavity only being enlarged, 
without altering the exterior regularity of tle tube. 
The short bit of glass where this cylinder terminates, 
is now blown into a thin pellucid ball, as nearly of 
the size of thc former as the eye can judge. The ex- 
act equality of the balls would be unattainable, and 
fortunately the theory of the instrument does not re- 
quire it. When a dark and a bright object are viewed 
together, the latter, from an optical deception, appears 
always larger than the reality ; and for this reason, says 
Mr Leslie, I prefer making the clear ball a slight de- 
gree smaller than the black one. In the mean time 
a coloured liquor is prepared by dissolving carmime in 
concentrated sulphuric acid, in a phial with a ground 
stopper, taking care to avoid heat, as by this the colour- 
ing-matter would be charred, and the beauty of the 
liquor destroyed. 

The tubes are now cut to nearly equal lengths, and 
the end of each swelled out a little, to facihtate their 
junction. Close to the black ball, the tube is bent by 
the flame of a candle into a shoulder, such, that the 
root of the ball shall come into a line with the inner 
edge of the tube, This ball, being then warmed, the 
end of the tube is dipt into the acid liquor, and as 
inuch of it allowed to rise and flow into the cavity, as 
may be guessed sufficient to fill both tubes, excepting 
the cylider. The two tubes are then, by the help of a 
blow-pipe, solidly joined together in one straight picce, 
without having any knot or protuberance. About 
half an inch from the joining, and nearer the cylinder, 
it is gently bent round by the flame of a candle, till 
the clear ball is brought to touch the tube 3 inch 
directly below the black one. The instrument 1s now 
to be graduated ; and the scale chosen by Mr Leshie is 
that which corresponds to the centigrade thermometer. 
Mr Leslie thus describes the mode of graduating the 
instrument.—The instrument is held in an_ oblique 
position, that the coloured liquor may collect at the 
bottom of the black ball, imto which a few minute 
portions of air must, from time to time, be forced 
over, by heating the opposite ball with the hand. 
In this way, the interposed hquid will gradually be 
made to descend into the tube, and assume its pro- 
per place; and it should remain for a week or two 
in an inclined position, to let every particle drain 
out of the black ball. If any trace of fluid collects in 
rings within the bore, they are easily dispelled with 
a little dexterity and manipulation, which, though it 
would be difficult to describe, is most readily learnt 
and practised: The small cavity at the joining facili- 
tates the rectification, by affording the means of send- 
ing a globule of air in either direction. In fixing the 
zero of the scale, Mr Leslie set the instrument in a re- 
mote corner of the room, or partly closed the window- 
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shutters. When completely adjusted, the top of the 
coloured liquor, if held upright, should stand nearly 
opposite to the middle of the cylindrical reservoir. 

In this state of preparation, the instrument is ready 
for being graduated. The clear ball and the conti- 
guous part of the parallel tube are therefore covered 
with two or three folds of thin bibulous paper, moisten- 
ed with pure water, to make it act as a hygrometers 
and there is attached to the same tube a temparary 
scale, by means of a soft cement composed of bees-wax. 
and rosin. A flat round piece of wood being provided 
with four or five pillars that screw into it, the instru- 
ment is fixed to one of them in an ercct position, and 
on cach side is disposed a fine corresponding thermome- 
ter, inverted, and at the samc height, the one having 
its bulb covered with wet bibulous paper. ‘Then half 
a yard of flamel is dried as much as possible without 


singeing, before a good fire, and rolling it up hke a 


sleeve, it is lapped loosely round the lower part of the 
pillars, and the whole is inclosed under a large bell- 
glass. 
the confined air, and creates an artificial dryness of 80 
or 100 degrees. In the space of a quarter or half an 
hour, the full effect is produced, and the quantities 
being noted at two or three separate times, the mean 
results are adopted. The descent, measured by the 
temporary scale, being then augmented in the propor- 
tion of ten to the difference of the two thermometers, 
will give the length that corresponds to 100°. After 
the standard instrument is eonstructed, others are thence 
eraduated with the utmost case; the first being planted 
in the centre, and the rest, with their temporary scales, 
stuck to the encircling pillars. For greater accuracy, 
the observation should be made in a room without a 
fire, or a screen ought to be interposed between the 
fire and the apparatus. 

The slips of ivory intended for the scales are divided 
into equal parts, and should contain from 100° to 150°. 
The edges are filed down and chamfered, to fit easily 
between the parallel tubes; and they are secured in 
their place by a strong solution of isinglass. The 
lower ball and its annexed cylinder, are covered with 
thin silk of the same colour as the upper ball, and a 


few threads are likewise lapped about that part of the 


tube which it touches. The instrument is lastly ce- 
mented into a piece of wood, either end of which ad- 
mits a cylindrical case that-serves equally to protect or 
to hold it. On other occasions, the hygrometer is in- 
serted into the socket of a round bottom-piece where it 
stands vertical. 

‘The above description refers particularly to fig. 14. 
Fig. 13. differs from this, only. in having the balls of an 
equal height, and bended in opposite directions, which 
Mr Leslie considers asmore convenient for some purposes 
to which the instrument is applied, to be mentioned 
hereafter, but which renders the instrument less portable. 


The flannel powerfully absorbs moisture from 
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The action of this hygrometer depends on the follow- a - 
ing principle ; That the cold produced by evaporation the instru- 


will accurately denote the degree of dryness of the air, 
or its distance from the point of saturation. ‘Vo discover 
the dryness or humidity of the air, therefore, we have 
only to find the change of temperature induced in a 
body: of water insulated, or exposed on all sides to eva- 
poration. ‘The steps which led Mr Leslie from these 

| simple 


ment. 
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genious instrument, arc detailed by him in a paper 


ew published in Nicholson’s Journal for January 1890, to 


which we must refer our readers for the particulars, 
contenting ourselves with the following summary 
view. 

If two thermometers be filled with any expansible 
fluid, and having the bulb of the one wet and the 
other dry, they will, by their difference, denote the 
state of the air in respect to humidity. Mr Leslie’s 


“object was to combine two such instruments, so that 


they should indicate merely their difference of tempera- 


ture ; and this object he has completely attained by the 


present instrument. In ordinary cases, the intermediate 
liquor would continue stationary ; for the air in both 
balls having the same temperature, and consequently 
the same elasticity, the opposite pressures would precisely 


‘counteract each other; but if, from the action of the 


external air on the moistencd surface, one ball became 
colder, it is manifest the liquor would be pushed to- 
wards it by the superior elasticity of the air included 
an the other ball, so as to mark, by the space of its ap- 
proach, the depression of temperature induced by eva- 
poration. 

‘This instrument does not merely point out the dryness 
of the air; it enables us to determine the absolute quan- 
tzty of moisture which it is capable of imbibing 3 for 
the conversion of water into steam is found to consume 
524° of the centigrade division ; and evaporation, ana- 
logous in its effects, may be presumed te occasion the 
same waste of heat. If, therefore, air had the same 
capacity as water, for each degree of the hygrometer 
it would deposit as much heat as it would abstract by 
dissolving the ze'r5 part of its weight of humidity. 
But the capacity of air is to that of water as 11 to six, 
and consequently it would require in that proportion a 
greater evaporation to produce the same effeet. We 
may hence conclude, that, for each hygrometric degree, 
the air would require  X s¢y5 Or ayty part by 
weight of wafer to effect saturation. 

Strictly speaking, the degrees marked by this hygro- 
meter do not measure the dryness of the air at its actual 
temperature, but only its state of dryness when cooled 
down to the standard of the wet ball. The law, how- 
ever, being known of the dissolving power of air as 
affected by heat, it is easy, from the disposition of the air 
with respect to humidity at one temperature to derive 
that at any other. It will suffice to mention the result 
of a number of careful experiments :—Supposing air at 
the freezing point to be capable of holding so parts 
of moisture; at 10° centigrade, it will hold 1003 at 
20°, 2003 at 30°,.400; thus doubling at éach increase 
of 10°. Hence a table may be constructed by which 
these conversions will be casily made. 

_To omit nothing that tends to elucidate the theory 
of the instrument, we must observe that the air in its 
contact with the humid surface is not absolutely cooled 


_ to the samc temperature; the air and water really 


meet each other at an intermediate point determined 
by their compounded density and capacity. Con- 
sequently the indications of the hygrometer ought to 
be augmented by the z%q part, or 7% + gis. 
But this quantity is too small in any case to be re- 
garded. See HYGROMETRY, SUPPLEMENT. 


3 


Winds. 


In considering the subject of winds, we shall first 
briefly detail their natural history, so far as it has not 
been already anticipated, and shall then endeavour to 
trace the laws by which they are regulated, or explain 
the manner in which their varieties are produced. As 
the direction of the winds is of the greatest consequence, 


especially in a commercial view, we shall first point out- 


the direction of the most prevalent winds in various 
quarters of the world. 


Chap. IV, 


Winds. | 
Cuar. IV. Of the Changes produced in the Air by | 


40 


Between the tropics the winds are the most regular. page, 
Jn those parts of the Pacifie and Atlantic oceans which winds, 


lie nearest the equator, there isa regular wind during 
the whole year called the trade-wind. On the north 
side of the equator it blows from the north-east, varying 
frequently a point or two towards the north or east; 
and on the south side of it, from the south-east, chan- 
gig sometimes in the same manner towards the south 
or east. ‘The space included between the second and 
fifth degrees of north latitude is the internal limit of these 
two winds. ‘There the winds can neither be said to 
blow from the north nor the south ; calms and violent 
storms are frequent. ‘This space varies a little in lati- 
tude as the sun approaches either of the tropics. In 
the Atlantic ocean the trade-winds extend farther north 
on the American than on the Afriean coast ; and as we 
advance westward, they become gradually more easter- 
ly, and decrease in strength. ‘Their foree diminishes 


likewise as we approach their utmost boundaries. It 


has been remarked also, that as the sun approaches the 
tropic of cancer, the south-east winds become gradually 
more southerly, and the north-east winds more easterly : 
exactly the contrary takes place when the sun is ap- 
proaching the tropic of capricorn. 
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from 10° south latitude to near 30°; but to the north- 
ward of this the winds change every six months, and 
blow directly opposite to their former course. These 
regular winds are called monsoons, from the Malay 
word moossim, which signifies a season, When they 
shift their direction, variable winds aud violent storms 
succeed, which last for a month, and frequently longer ; 
and during that time it is dangerous for vessels to con- 
tinue at sea. 

The monsoons in the Indian ocean may be reduced 
to two; one on the north and another on the south side 
of the equator; which extend from Africa to the lon- 


gitude of New Holland and the east coast of China, 


and which suffer partial changes in particular places 


from the situation and inflection of ‘the neighbouring: 


countries. 

Between 3° and 10° of south latitude the south-east 
trade-wind continues from April to October; but dur- 
ing the rest of the year the wind blows from the north- 
west. Between Sumatra and New Holland thie 
monsoon blows from the south during our summer 
months, approaching gradually to the south-east as we 
advance towards the coast of New Holland ; it changes 
about the end of September, and continues in the op- 
posite direction till April. Between Africa and Mada- 
gascar its direction is influenced by thc coast; for it 
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the north-east from October to April, 
and during the rest of the year from the south- 
west, 

Over all the Indian ocean to the northward of the 


third degree of south latitude, the north-cast trade-wind 


tade-winds lows from October to April, and a south-west wind from 


April to October. From Bornco, along the coast of 
Malacca and as far as China, this monsoon in summer 
blows nearly from the south, and in winter from the 
north by east. Near the coast of Africa, between Mo- 
zambique and Cape Guardafeu, the winds are irregular 
during the whole year, owing to the different monsoons 
winch surround that particular place.—Monsoons are 
hikewise regular in the Red sea; between April and 
October they blow from the north-west, and during the 
other months from the south-east, keeping constantly 
parallel to the coast of Arabia. 

Monsoons are not altogether confined to the Indian 
ocean 3 on the coast of Brazil, between Cape St Au- 
gustine and the island of St Catharine, the wind blows 
between September and April from the east or north- 
east, and between April and Scptember from the south- 


west. The bay of Panama is the only place on the- 


west side of a great continent where the wind shifts 
regularly at different seasons: there it is easterly 
between September and March; but between March 
and September it blows chiefly from the south and 
south-west. 

Such in general is the direction of the winds in the 
torrid zone all over the Atlantic, Pacific, and Indian 
oceans 3 but they are snbject to particular exceptions, 
which we shall now endeavour tc enumerate. On the 
coast of Africa, from Cape Bayador to Cape Verde, 
the winds are generally north-west; from thence to 
the island of St ‘Vhomas near the equator they blow al- 
most perpendicular to the shore, bending gradually as 
we advance southwards, first to the west and then to 
the south-west. On the coast of New Spain likewise, 
from Califorma to the bay of Panama, the winds blow 
almost constantly from the west or south-west, except 
during May, June, and July, when land-winds prevail, 
called by the Spaniards Popogayos. On the coast of 
Chili and Peru, from 20° to 30° south lstitude, to the 
equator, and on the parallel coast of Africa, the wind 
blows dnring the whole year from the south, varying 
according to the direction of the land towards which 
it inclines, and extending much farther out to sca on 
the American than the African coast. ‘The trade- 
winds are also interrupted sometimes by westerly 
winds in the bay of:Campeachy and the bay of Hon- 
duras. 

As to the countries between the tropics, we are 
too little acquainted with them to be able to give a 
satisfactory history of their winds. 

In all maritime countries between the tropics, of any 
extent, the wind. blows during a certain number of 
hours every day from the sea, and during a certain 
nomber towards the sea from the land; these winds are 
called the sea and land breczes. The sea breeze ge- 
nerally sets in about 10 in the forenoon, and. blows till 
six in the evening; at seven the land breeze begins and 
continues till eight in the morning, when it dics away. 
During summer the sea breeze is very perceptible on all 
the coasts of the Mediterrancan sea, and cven sometimes 
as far north as Norway. 
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Tn the island of St Lewis on the coast of Africa, in Winds. 
16° north latitude, and 16° west longitude, the wind —\—~ 


during the rainy season, which lasts from the middle of 
July to the middle of October, is gencrally between 
the south and the cast: during the rest of the year it is 


for the most part east or north-east in the morning 3 but 


as the sun rises, the wind approaches gradually towards 
the north, till about noon it gets to the west of north, 
and is called a sea breeze. Sometimes it shifts to the 
east as the sun descends, and continues there during the 
whole night. In February, March, April, May and 
June, it blows almost constantly between the north and 
west. In the island of Bulama, which likewise lies on 
the west coast of Africa, in 11° north latitude, the 
wind during nine months of the year blows from the 
south-west ; but in November and December, a very 
cold wind blows from the north-east. 3 

In the kingdom of Bornou, which lies between 16° 
and 20° north latitude, the warm season is introduced 
about the middle of Apri] by sultry winds from the south- 
east, which bring along with them a deluge of rain. In 
Fezzan, in 25° north latitude, and 35° east longitnde, 
the wind from May to Augnst blows from the east 
south-east, or south-west, and is intensely hot. 


wa ; : 6 
In Abyssinia the winds generally blow from the Winds in 


west, north-west, north, and north-east. 
months of June, July, August, September and October, 
the north and north-east winds blow almost constantly, 
especially in the morning and evening ; and during the 
rest of the year they are much more frequent than any 
other winds. 


During the Abyssinia. 


‘ : , 4 
At Calcutta, in the province of Bengal, the wind At Coit. 


blows during January and Tebruary from the south- ta. 


west and south; in March, April, and May from the 
south; in June, July, August, and September, from 
the south and south-east ; in October, November, and 
December, from the north-west. At Madras the most 
frequent winds are the north and north-east.—At Tl 
voli in St Domingo, and the isles des Vaches, the wind 
blows oftenest from the south and south-east. Fyrom 
these facts it appears, that in most tropical countries 
with which we are acquainted, the wind generally 
blows from the nearest ocean, except during the coldest 
months, when it blows towards it. 


48 
In the temperate zones the direction of the wind is In the 


hy no means so regular as between the tropics. Even temperate 


in the same degree of latitude, we find them often 
blowing in different directions at the same time, while 
their changes are often so sudden and capricious, that 
to account for them has been hitherto found impossible. 
When winds are violent and continue long, they ge- 
nerally extend over a large tract of country ; and this 
is more certainly the case when they blow from the 
north-east, than from any other points. By the multi- 
pheation and comparison of meteorological tables, some 
regular connection between the changes of the atmo- 
sphere in different places may in time be observed, 
which will at last lead to a satisfactory theory of the 
winds. It is from such tables chiefly that the following 
facts have been collected. 


in Virginia, the prevailing winds are between the Iq 


south-west, west, north, and north-west; the most fre- 
quent 1s the south-west ; which blows more constantly 
in June, July, and Angust, than at any other season. 
The north-west winds blow most constantly in Novem- 


4¥ ber, 


Zones. 


7, 
Virginia, 
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Winds. ber, December, January, and February. At Ipswich 
in New England, the prevailing winds are also be- 
tween the south-west, west, north, and north-east ; the 
most frequent is the north-west. But at Cambridge, in 
the same province, the most frequent wind is the south- 
east. The predominant winds at New York are the 
north and west. In Nova Scotia north-west winds 
blow for threc-fourths of the year. The same wind 
blows most frequently at Montreal in Canada, but at 
Quebec the wind generally follows the direction of thie 
river St Lawrence, blowing either from the north-east 
or south-west. At Hudson’s hay westerly winds blow 
for three-fourths of the year; the north-west wind oe- 
casions the greatest cold ; but the north and north-east 
are the vehicles of snow. 

It appears from these facts, that westerly winds are 
most frequent over the whole eastern coast of North 
America; that in the southern provinces south-west 
winds predominate, and that the north-west beeome 
gradually more frequent as we approach the frigid 

50 zone. . 

In Egypt. In Egypt, during part of May, and during June, 
July, August, and September, the wind blows almost 
coustantly from the north, varying sometimes in June 
to the west, and in July to the west and the east ; dur- 
ing part of September, and in October and November, 
the winds are variable, but blow more regularly from 
the east than any other quarter ; in December, January, 
and February, they blow from the north, north-west, 
and west ; towards the end of February they change to 
the south, in which qnarter they continue till near the 
end of Mareh; during the last days of March and in 
April they blow from the south-east, south, and south- 
west, and at last from the east ; and in this direction 
they continue during a part of May. 

In the Mediterranean the wind blows nearly three- 
fourths of the year from the north; about the equi- 
noxes there is always an easterly wind in that sea, 
whieh is generally more constant in spring than in au- 
tumn. These observations do not apply to the gut of 
Gibraltar, where there are seldom any winds except 
the east and the west. At Bastia, in the island of Cor- 
sica, the prevailing wind is the south-west. 

In Syria the north wind blows from the autumnal 
equinox to November; during Deeember, January, 
and February, the winds blow from the west and south- 
west; in March they blow from the south, in May 
from the east, and in June from the north. From this 
month to the autumnal equinox the wind changes 
gradually as the sun approaehes the equator; first to 
the east, then to the south, and lastly to the west. At 
Bagdad the most frequent winds are the south-west and 
north-west; at Pekin, the north and the south; at 
Kamtsehatka, on the north-east coast of Asia, the pre- 
vailing winds blow from the west. 

In Italy the prevailing winds differ considerably ac- 
cording to the situation of the places where the obser- 
vations have been made. At Rome and Padua they 
are northerly, at Milan easterly. All that we have 
been able to learn respecting Spain and Portugal is, 
that on the west coast of these countries the west 1s by 
far the most common wind, particularly in summer ; 
and that at Madrid the wind is north-east for the 
greatest part of the summer, blowing almost constantly 
from the Pyrenean mountains, At Berne in Switzer- 
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land, the prevailing winds are the north and west; at Wind, — 
St Gothard, the north-east ; at Lausanne the north-west ——>——~ | 
and south-west. | 54 
M. Cotte has given us the result of observations made oe 
at 86 different plaees ot France, from which it ap- cbse | 
pears, that along the whole south coast of that empire tiens onthe | 
the wind blows most frequently from the north, north- “rection of | 
west, and north-east: on the west coast, from the west, i | 
ranee. 
south-west, and north-west; and on the north coast 
from the south-west. That in the interior parts of 
France the south west wind blows most frequently in 18 
places; the west wind in 14; the north in 133; the | 
south in 6: the north-east in 4 ; the south-east in 2; the 
east and north-west each of them in one. On the west 
coast of the Netherlands, as far north as Rotterdam, | 
the prevailing winds are probably the south-west ; at 
least this isthe ease at Dunkirk and Rotterdam. It is | 
probable also, that along the rest of this eoast, from | 
the Hague to Hamburgh, the prevailing winds are the | 
north-west, at least these winds are most frequent at 
the Hague and at Franeker. The prevailmg wind at 
Delft is the south-east, and at Breda the north and the 
east. 85 | 
In Germany the east wind is most frequent at Got- Direction 
tingen, Munich, Weissemburg, Dusseldorf, Saganum, of the winds 
Erford, and at Buda in Hungary ; the south-east at Cae | 
Prague and Wirtsburg; the north-east at Ratisbon, * 
and the west at Manheim and Berlin. Re | 
From an average of 10 years of the register kept by At London. 
order of the Royal Society, it appears, that at London 
the winds blow in the following order : 


Winds. Winds. Days. 
South-west South-east 33 
North-east 58 East 26 
North-west 50 ~=—- South 18 
West 53. North 16 


Days. 


112 


It appears from the same register, that the south-west 
wind blows at an average more freqnently than any 
other wind during every month of the year, and that it 
blows longest in July and August ; that the north-east 
blows most constantly during January, March, April, 
May, and June, and most seldom during February, Ju- 
ly, September, and December; and that the north-west 
wind blows oftener from November to March, and 
more seldom during September and October, than any 
other months. The south-west winds are also most 
frequent at Bristol, and next to them are the north- 
east. 34 
The following table of the winds at Lancaster has Table of 
been drawn up from a register kept fer seven years at winds at 
that place. Lance 


Winds. Days. Winds. Days. 


South-west 92 South-east 35 
North-east 67 North 30 

South 51 North-west 26 i 

West 41 East 17 : i 

c t 

The following table is an abstract of nine years ob- at Dum | 


servations made at Dumfries by Mr Copland. fries | 
Winds. Days. Winds. Days. | 

South 82; North 364 

West 69 North-west 25% 


Kast 68 
South-west 5°% 


South-east 
North-east 
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The following table is an abstract of seven years ob- 


—\— servations, made by Dr Meek at Cambuslang, near 


Glasgow. 

Winds. Days. Winds. Days. 
Soath-west 174 North-east 104 
North-west 40 South-east 47 


It appears from the register from which this table 
was extraeted, that the north-east wind blows much 
more frequently in April, May, and June, and the south- 
west in July, August, and September, than at any other 
period. We learn from the Statistical Account of Scot- 
land, that the south-west is by far the most frequent 


avind all over that kingdom, especially on the west coast. 


At Saltcoats in Ayrshire, for instance, it blows three- 
fourths of the year; and along the whole ecast of Mur- 
ray on the north-east side of Scotland, it blows for two- 
thirds of the year. East winds are common over all 
Great Britain during April and May; bat their influ- 
ence is felt most severely on the eastern coast. 

The following table exhibits a view of the nnmber 
of days duving which the westerly and easterly winds 
blow in a year, at different parts of the island. Under 
the term westerly are included the north-west, west, 
south-west, and south; the tcrm easterly is taken in 
the same latitude. 


Years of : Wind. 
observa- Places, ———e vad 
tion. | Westerly | Easterly 
Io London | 233 132 
1 Lancaster 216 149 
51 Liverpool | 190 175 
g | Dumfries 229.6 | 1379-5 
10 ©6©| Branxholm 232 133 
4 Cambuslang 214 151 
8 Hawkhill near Edin. | 229-5 | 135-5 


aS eo 


Medium | 220.3 | 144-7 
Fe i 


In Ireland, the south-west and west are the grand 


(the winds trade-winds, blowing most in summer, autumn, and 


winter, and least in spring. “The north-east blows 
most in spring, and nearly double to what it does in au- 
tumn and winter. “Ihe south-west and north-west are 
nearly equal, and are most frequent after the south-west 
and west. 

At Copenhagen the prevailing winds are the east 
and south-east ; at Stockholm, the west and north. In 
Russia, from an average of a register of 16 years, the 
winds blow from November to April in the following 
order. 

W. N.W. E. S. NE. N. SE. 
45 a 43 20. 19 14 12 

And during the other six months, 

W. N.W. E. S.W. 8S. N.E. N. 5.E. 
Days 27 27 I9 24 22 15 32 18 

The west wind blows during the whole year 72 days ; 

the north-west 53, the south-west and north 46 days 


each. During summer it is calm for 41 days, and du- 
ring winter for 21. In Norway the most frequent 


S.W. 


Days 22 
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wind at Bergen is seldom directly west, but generally -"y—~ 


south-west or south-east ; a north-west, and especially a 
north-east wind, are but little known there. 

From the whole of these facts, it appeais that the 
most frequent winds on the south coasts of Europe are 
the north, tlte north-east and north-west, and on the 
western coast the south-west; that in the interior parts 
which lie most contiguous to the Atlantic ocean, soutli- 
west winds are also most frequent; but that casterly 
winds prevail in Germany. Westerly winds are also 
most freqnent on the north-east coast of Asia. 

It is probable that the winds are more constant in 
the south temperate zone, which is in a great measure 
covered with water, than in the north temperate zones, 
where their direction must be freynently imterrapted 
and altered by mountains and other causes. 


M. de la Bailie, who was sent thither by the Freneh 4, 


62 
ain winds 


king to make astronomical observations, informs us, that at the Cape 
at the Cape of Good Hope the main winds are the of Good 
south-east and north-west; that other winds seldom last Hope- 


longer than a few hours; and that the cast and north- 
east winds blow very seldom. The south-east wind 
blows in most months of the year, but chiefly from 
October to April; the north-west prevails during the 
other six months, bringing along with it rain, and tem- 
pests, and hurricanes. Between the Cape of Good 
Hope and New Holland the winds are commonly 
westerly, and blow in the following order: norti- 
west, south-west, west, north. 


63 


In the great South sea, from latitude 30° to 4o°In the Pa- 


south, the south-east tradc-winds blow most frequently, 
especially when the sun approaches the tropic of Capri- 
corn; the wind next to it in frequeney 1s the north- 
west, and next to that is the south-west. 

Thus it appears that the trade-winds sometimes ex- 
tend farther into the south temperate zone than their 
usnal limits, particularly during summer ; that beyond 
their influenee the winds are commonly westerly, and 
that they blow in the following order: north-west, 
south-west, west. 


cific ocean. 


6 


’ , J 4 
We have now considered pretty much at large the Theory of 
direction of the winds in different parts of the earth’s the winds. 


surface. Another very curious part of the history of 
the winds relates to their violence, and the effects with 
which they arc attended, orto the history of hurricanes, 
whirlwinds, tornadoes, &c. Of some of these we have 
already treated under the articles Hurricane and 
HarMatTrTan ; and the confined limits of this article 
oblige us to refer our readers for more particulars to 
Capper’s Observations on the Winds and Mon- 
goons. 


most infinite, from the gentlest breeze, 
which tears up trees and blows down houses. Our most 
violent winds take place when neither the heat nor the 
cold is greatest ; violent winds generally extend over a 
large tract of country, and they are aceompanied with 
sudden and great falls in the mercury of the barometer. 
The wind is sometimes very violent at a distance from 
the carth, while it is quite ealm at its surface. On 
one occasion Lunardi went at the rate of 70 miles an 
honr in his balloon, though it was quite calm at Edin- 
burgh when he ascended, and continued so during his 


whole voyage. | 
4Y2 A 


65 
As to the velocity of the wind, its variations are al- Velocity of 


to the hurricane the winds 
almost infi- 


nitely vari. 
ous. 
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vom’ different circumstances, may be formed from the follow- 

vi © ing table, which was drawn up by Mr Smeaton. 
See ty Ol 

the winds. 


Chap. IV, ; 
quantity of an, for instance, to be suddenly condensed Wings, 
at a distance from the surface of the earth, being now “>~— 
heavier than before, it would deseend till it came to 
air of its own density; or, were a portion of the | 
atmosphere at the surface of the earth to be suddenly 
rarefied, being now lighter than the surrounding air, it 1 
would immediately ascend. 63 

if a Lladder half filled with air be exposed to theCanseg? | 
heat of the fire, the air within will scon expand, andthe trade. 


Mailes} Fect 
per per 
{iour | Seeond. 


Perpendicular force on one square foot, 
in Avoirdupois pounds and parts. 


ea YR ERD — capa a 


: Lr | > Hardly perceptible. distend the bladder; if it be now removed to a cold ¥™4s. 
= By OSB Fact perceptible. place, it will soon become flaccid as befere. This 
S| 4a as shews that heat rarefies, and that cold condenses air. 
Al 67 ie “OQ Gently pleasant. The surface of the torrid zone is much more heated by 
5 7-328) cola the rays of the sun than the frozen or temperate zones, 
10a] ier t “Ge { Pleasant, brisk. because the rays fall upon it much more perpendicular- 
154) mae 5 | | ly. This heat is communicated to the air near the sur- 
20 | 29.34] 1.968 t Very brisk. face of the torrid zone, which being thereby rarefied, 
25 | 36.67) 3-075 aseends, and its place is supplied by colder air, which 
5° > a gat High wind. rushes in from the north and south. 
35 | 51-34] 6.027 The diurnal motion of the earth is greatest at the 
40 | 58.68] 7.873 tv ery high wind. equator, and diminishes gradually as we approach the 
45 | 66.01] 9.963 a 


Storm or tempest. 

Great storm. 

Hurricane. 

Hurricane that tears up trees 
and carries buildings before 
It. 


nO | 13.8 gu?.gGo 
Go | Boll {Dy.715 


80 {117.36 |31.490 
146.7 |49.200 


For the means of ascertaining the velocity of the 
winds, see ANEMOMETER and ANEMOSCOPE. 

We shall now endeavour to explain the phenomena 
that we have been describing, or to form a plausible 
theory of the winds. 

The atmosphere is a fluid surrounding the earth, and 
extending to an unknown height. Now all fluids tend 
invaniably to a level: if a quantity of water be taken 
out of any part ofa vessel, the surrounding water will 
immediately flow in to supply its place, and the surface 
will become level as before; or if an additional quan- 
tity of water be poured into any part of the vessel, it 
will not remain there, but diffuse itself equally over the 
whole. Such exactly would be the case with the at- 
mosphere. Whatever therefore destroys the equilibrium 
of this fluid, either by increasing or diminishing its 
bulk in any particular placé, must at the same time 
occasion a wind. : 

Aur, besides its qualities in common with other fluids, 
is also capable of being dilated and compressed. Sup- 
pose a vessel filled with air: if half the quantity which 
it contains be drawn out by means of an air-pump, the 
remainder will still fill the vessel completely; or if 
twice or three times the original quantity be forced in 
by a condenser, the vessel will still be capable of hold- 
ing it. 
| Rarefied air is lighter, and condensed air heavicr 
than common air. When fluids of unequal specific 
gravities are mixed together, the heavier always descend 
and the lighter ascend. Were quicksilver, water, 
and oil, thrown into the same vessel together, the quick- 
silver would uniformly occupy the bottom; the water 


poles, where it ceases altogether. Every spot of the 
earth’s surface at the equator moves at the rate of 15 
geographical miles in a minutc; at 40° of latitude it 
moves at about 11 miles and a half in a minute, and at 
the 30° at nearly 13 miles. ‘The atmosphere, by mov- 
ing continually round along with the earth, has ac- 
quired the same degree of motion, so that those parts 
of it which are above the equator move faster than 
those which are at a distance. Were a portion of the 
atmosphere to be transported in an instant from latitude 
30° to the equator, it would not immediately acquire 
the velocity of the. equator ; the eminences of the earth, 
therefore, would strike against it, and it would assume 
the appearance of an east wind. ‘This is the case in a 
smaller degree with the air that flows towards the equa- 
tor, to supply the place of the rarefied air which is con- 
tinually ascending; and this, when combined witli its 
real motion from north to south, must cause it to assume 
the appearance of a north-easterly wind on this side the 
equator, and of a south-casterly beyond it. 

The motion westward occasioned by this difference 
in celerity alonc, would be very small; but it is in- 
creased by another circumstance. Since the rarefaction 
of the air in the torrid zone is owing to the heat de- 
rived from the contiguous earth, and since this heat is 
owing to the perpendicular rays of the sun, those parts 
must be hottest where the sun is actually vertical ; and 
consequently the air above them must be most rarefied 3 
the contiguous parts of the atmosphere will therefore be 
drawn most forcibly to that particular spot. Now, since 
the diurnal motion of the earth is from east to west, this 
hottest spot will be continually shifting westwards, and 
this will occasion a current of the atmosphere in that 
direction. That this cause really operates, appears 
from a circumstance already, mentioned: When the 
sun approaches cither of the tropics, the trade-wind on 
the same side of the equator assumes a morc easterly 
direction, evidently from the cause here mentioned, 
whike the opposite trade-wind being deprived of this 


additional impulse, blows in a direction more perpen- win. 
dicular to the equator. creases the 
The westerly direction of the tradc-wind is still westerly q 
farther increased by another cause. Since the attrac ee de. ! 
tion of the sun and moon produces so remarkable alt vind, 
effect 


the middle, and the oil the top. Were water to be 
thrown into a vessel of oil, it would immediately 
descend, because it is heavier than oil. Exactly the 
same thing takes place in the atmosphere. Were a 
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Winds. efleet upon the ocean, we cannot but suppose that an 
~~ eifect eqnally great, at least, is produced upon the at- 


mosphere. Indeed as the atmosphere is nearer the 
moon than the sea is, the effects produeed by attraction 
upon it ought to be greater. When we add to this 
the elasticity of the air, or that disposition which it has 
to dilate itself when freed from any of its pressure, we 
cannot but conclude, that the tides in the atmosphere 
are considerable. Now sinee the apparent diurnal mo- 
tion of the moon is from east to west, the tides must fol- 
low it in the same manner, and consequently produce a 
constant motion in the atmosphere from east towest. This 
reasoning is confirmed by the observations of several 
philosophers, particularly of Mf. Casson, that in the tor- 
rid zone the barometer is always two-thirds of a line 
higher twice every 24 hours than during the rest of the 
day ; and that the time of this rise always corresponds 
with the tides of the sea; a proof thatit proceeds from 
the same cause. 

All these different eauses probably combine in the 
production of the trade-winds; and from thei being 
sometimes united, and sometimes distinct or opposite, 
arise all those little irregularities which take place in 
the dircetion and force of the trade-winds. 

Since the great cause of these winds is the rarefaction 
of the atmosphere by the heat of the sun, its ascension 
and the eonsequent rushing in of colder air from the 
north and south, the internal boundary of the trade- 
winds must be that parallel of the torrid zone which 
is hottest, because there the ascension of the rarefied air 
must take place. Now since the sun does not remain 
stationary, but is constantly shifting from one tropic 
to the other, we ought naturally to expect that this 
boundary would vary together with its exciting cause ; 
that therefore, when the sun is perpendienlar to the 
tropic of Cancer, the north-east trade-wind would extend 
no farther south than norti: latitude 23° 30’; that the 
south-east wind would extend as far north; and that, 
when the sun was in the tropie of Capricorn, the very 
contrary would take place. We have scen, however, 
that though this boundary be subject to considerable 
changes from this very eause, it may in general be con- 
sidered as fixed between the second and fifth degrees of 
north latitude. 

Though the sun be perpendicular to each of the 
tropics during part of the year, he is for one-half of it 
at a considerable distance, so that the heat which they 
acquire, while he is present, is more than lost during 
his absence. But the sun is perpendicular to the equa- 
tor twice in a year, and never farther distant from it 
than 234°; being therefore twice every year as much 
heated, and never so much eooled as the tropics, its 
mean heat must be greater, and the atmosphere in 
consequence generally most rarched at that plaee. 
Why then, it will be asked, is not the equator the 
boundary of the two trade-winds? ‘To speak more 
accurately than we have hitherto done, the internal h- 
mit of these winds must be that parallel where the mean 
heat of the earth is greatest. ‘This would be the equa- 
tor, were it not fora reason that shall now be explain- 
ed. 

It has been shewn by astronomers, that the orbit 
of the earth is an ellipsis, and that the sun is placed in 
one of the foci. Were this orbit to be divided into two 
parts by a straight line perpendicular to the transverse 
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axis, and passing through the eentreof the sun, one of Winds. 
these parts would be less than the other; and the earth =—v——~ 


during its passage through the small part of its orbit, 
would constantly be nearer the sun than while it moved 
through the other portion. The celemty of the carth’s 
motion in any part of its orbit 13 always proportioned 
to its distance from the sun; the nearcr it is to the san 
it moves the faster; the farther distant, the slower. 
he earth passes over the smaller portion of its orbit 
during our winter, whieh must therefore be shorter 
than our summer, both on account of this part of thc 
orbit being smaller than the other, and on aceount of 
the increased celerity of the earth’s motion. he dif- 
ference, according to Cassini, is 7 days, 23 hours, 53 
minutes. While it is winter in the northern, it is sum- 
mer in the southern hemisphere; wherefore the sum- 
mer in the southern henisphere must be just as much 
shorter than the winter, as our winter is shorter than 
our summer. ‘The difference, therefore, between the 
length of the summer in the two hemispheres is almost 
16 days. ‘Tbe summer in the northern hemisphere 
consists of 1905 days, while in the southern it consists 
only of 1745. They ave to one another nearly in the 
proportion of 14 to 12.8; and the heat of the two 
hemispheres may probably have nearly the same pro- 
portion to one another. ‘The internal limit of the 
trade-winds ought to be that parallel where the mean 
heat of the globe is greatest; this would be the equa- 
tor, if both hemispheres were equally hot; but since 
the northern hemisphere is the hottest, that parallel 
ought to be situated somewhere in it; and since the 
diflerenee between the heat of the two hemispheres is 
not great, the parallel ought not to be so far distant from 
the equator. 

The trade-wind would blow regularly round the 
whole globe if the torrid zone were all covered with 
water. If the Indian ocean were not bounded by land 
on the north, it would blow there in the same manner 
as it does in the Atlantic and Paeific oeeans. ‘The 
rays of light pass through a transparent body without 
eommunicating any, or at least but a small degree of 
heat. Ii a pieee of wood be inclosed in a glass vessel, 
and the focus of a burning-glass directed upon it, the 
wood will burn to ashes, while the glass through which 
all the rays passed is not even heated. When an opaque 
body is exposed to the sun’s rays, it is heated in pro- 
portion to its opacity. If the bulb of a thermometer 
be exposed to the sun, the mercury will not rise so ligh 
as it would do if this bulb were painted black. Land 
is mueh more opaque than water; it becomes therefore 
much warmer when both are equally exposed to the in- 
fluenee of the sun, Tor this reason, when the sun ap- 
proaches the tropic of Cancer, India, China, and the 
adjacent countries, become much hotter than the ocean 
whieh washes their southern coasts. The air over them 
becomes rarefied, and ascends, while colder air rushes 
in from the Indian ocean to supply its place. As this 
current of air moves from the eqnator northward, it 
must, for a reason already cxplained, assume the ap- 
pearance of a south-west wind ; and this tendency east- 
ward is inereased by the situation of the countries to 
whieh it flows. This is the cause of the south-west 
monsoon, which blows during summer in the northern 
parts of the Indian ocean. Between Borneo and the 
coast of China, its direction is almost due north, be- 

cause 
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cause the country to which the current is dirceted hes 


Lenn nem suther to the west of north; a circumstance which 


counteracts its greater velocity. 

In winter, when the sun is on the south side of the 
equator, these countries beeome cool, and the north-east 
trade-wind resumes its course, whieh, had it not been 
for the interference of these countries, would have con- 
tinued the whole year. 

As the sun approaches the tropie of Capricorn, it be- 
comcs almost perpendicular to New Holland; that 
continent is heated in its turn, the air over it is rarefied, 
and colder air rushes in from the north and west to sup- 
ply its place. This is the cause of the north-west mon- 
soon, which blows from Oetober to April, from 3° to 
10° south latitude. Near Sumatra its direction 1s regu- 
lated by the coast : this is the case also between Africa 
und Madagascar. 

The same cause which occasions the monsoons, gives 
rise to the winds whieh blow on the west coasts of 
Africa and Ameriea. ‘The air above the land is hotter 
und rarer, and consequently lighter than the air above 
ihe sea; the sea air, therefore, flows in, and forces the 
lighter land atmosphere to ascend. 

‘ihe same thing will account for the phenomena of 
ithe sea and land breezes. During the day, the eool 
air of the sea, loaded with vapours, flows in upon the 
jand, and takes the place of the rarefied land air. As 


the sun declines, the rarefaction of the land air is dimi-— 


nished; thus an equilibrium is restored. As the sea 1s 
not so much heated during the day as the land, neither 
is it so much cooled during the night, because it is con- 
stantly exposing a new surface to the atmosphere. As 
the night approachcs, therefore, the eooler and denser 
air of the hills (for where therc are uo hills there are 
no sca and Jand breezes) falls down upon the plains, 
and pressing upcn the now comparatively lighter air of 
the sea, causes the land breeze. 

The rarefied air which aseends between 2° and 5° 
north latitude, has been shewn to be the - principal 
cause of the trade-winds. As this air ascends, it must 
become gradually colder, and conscquently heavier 5 it 
would therefore descend again if it were not bucyed up 
by the constant ascent of new rarefied air. It must 
therefore spread itself to the north and south, and gra- 
dually mix in its passage with the lower air; and the 
greater part of it probably does not reach far beyond 
30°, whieh is the external limit of-the trade-wind. 
‘Thus there is a eonstant circulatron of the atmosphere 
in the torrid zone ; it aseends near the cquator, diffuses 
itself towards the north and south, deseends gradually 
as it approaches 30°, and, returning again towards the 
equator, performs the samc circuit. ‘it has been the 
opinion of the greater part of those who have consider- 
ed this subject, that the whole of the rarefied air 
which ascends near the equator, advances towards the 
poles and descends there. But if this were the case, a 
constant wind would hlow from both poles towards the 
equator, and the trade winds would extend over the wholc 
earth; for otherwise the ascent of air in the torrid zone 
would very soon cease. <A little reflection must con- 
vince us that it cannot be true. Rarefied air differs in 
nothing from the common air, except in contaimng a 
. greater quantity of heat. As it ascends, it gradually 
_ loses this superfluous heat. What then should hinder it 
from descending, and mixing with the atmosphere be- 
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consists principally of hydrogen gas. We shall imme- 
diately attempt to assign the reasen why its aecumula- 
tion at the pole is not always attended with a north 
wind. ’ 

lf the attraction ef the moon and the diurnal motion 
of the sen have any eflect upon the atmosphere, and 
that they have some effect can hardly he disputed, there 
must be a real motion of the air westwards within the 
limits of the trade-winds. When this body of air 
reaches Ameriea, its further passage westwards 1s stopt 
by the mountains which extend from one extremity of 
that continent to the other. Frem the momentum of 
this air, when it strikes against the sides of these moun- 
tas, and fiom its elasticity, if must acquire from them 
a considerable yclocity, in a direction contrary to the 
first, and wonld therefore return eastwards again if this 
were not prevented hy the trade-winds. It must there- 
fore rush forwards in that direction where it mects with 
the Icast resistance: that is, towards the north and 
south. As air is nearly a perfectly elastic body, when 
it strikes against the sides of the American mountains, 
its yclocity will not be pereeptibly diminished, though 
its direction be ehanged. Continuing to move, there- 
fore, with the veloeity of the equator, when it arrives 
at the temperate zones it will assume the appearance of 
a north-east or south-east wind. ‘To this is to be as- 
cribed the frequency of south-west winds over the At- 
lantic ocean ond western parts of Europe. Whether 
these winds are equally frequent m the northern Paeific 
ocean, we have not been abie to ascertain; but it is 
probable that the mountains in Asia producc the same 
effeet as those in America. 

It is not impossible that another circumstance may 
also contribute to the production of these winds. ‘he 
oxygen, which is rather heavier than-common air, may 
mix with the atmosphere 5 but the hydrogen (a enbic 
foot of which weighs only 41.41 grains, while a cubic 
foot of oxygen weighs 593.32 grains) may ascend -to 


-the higher regions of the atmospherc. 


“By what means the decomposition is accomplished 
(if it takes place at all) we cannot tell. ‘There are 
probably a thousand eauses in nature of which we are 
entirely ignorant. Whether heat and light, when long 
applied to vapours, may not be able to decompound 
them, by uniting with the hydregen, which seems te 
have a greater attraction for heat than. oxygen. has, or 
whether the clectrical fluid may not be capable of pro- 
ducing this effect, are questions which future observa- 
tions and experiments must determine. Dr Franklin 
filled a glass tube with water, and passed an electrical 
shock through it 5 the tube-was broken in pieces, and 
the whole water disappeared. © Le repeated the cxperi- 
ment with ink instead of water, and placed the tube 
upon white paper: the same efleets followed, and the 
ink, though it disappeared completely, left no stain on 
the paper. Whether the water in these cases was de- 
composed or not, it is impossible to say ; but the suppo- 
sition that it was, is not improbable. An expernnent 
might easily be contrived to detcrmine the point. 

This decomposition. would account for the frequency 
of south-west winds, particularly in summer; for this 
new air is furnished to supply the place of that which 
is forced northwards by the causes already cxplained. 

Perhaps 


Chap. IV, 
low? That there is a constant current of superior air, winds 
however, towards the poles, cannot be doubted 5 but it ——\~— 


eee 


Chap. IV. 
Winds. Perhaps it may be a confirmation of this eonjecture, 
Lamy that the south-west winds generally cxtend overa great- 


er traet of country than most other winds which blow 
in the temperate zoncs. What has been said of south- 
west winds holds equally with regard to north-west 
winds in the south temperate zone. 

After south-west winds have blown for some time, a 
great quantity of air will be accumulated at the pole, 
at least if they extend over all the northern hemisphere ; 
and it appears, from comparing the tables kept by some 
of our late navigators in the northern Pacific ocean with 
similar tables kept in this island, that this is sometimes 
the case so far as relates to the Atlantic and Paeific 
oceans. When this accumulation becomes great, it 
must, from the nature of fluids, and from the elastieity 
of the air, press with a considerable and increasing foree 
on the advaneing air; so that in time it becomes strong- 
er than the south-west wind. ‘This will oecasion at first 
acalm, and afterwards a north wind, whieh will he- 
come gradually easterly as it advanees southwards, from 
its not assuming immediately the velocity of the earth. 
‘The mass of the atmosphere will be increased in all those 
places over which this north-east wind blows; this is 
confirmed by the almost constant rise of the barometer 
during 2 north-east wind. 

Whatever tends to increase the bulk of the atmo- 
sphere near the pole, must tend also to inerease the fre- 
queney of north-east winds; and if there be any season 
when this inerease takes place more particularly, that 
season will be most liable to these winds. During win- 
ter the northern parts of Europe are covered with snow, 
whieh is nielted in the beginning of summer, when the 
heat of the sun beeomes more powerful. Great quanti- 
ties of vapour are during that time raised, which will 
augment both the bulk and weight of the atmosphere, 
especially if the conjecture about the conversion of va- 
pour into air has any foundation. Henee north-east 
winds are most prevalent during May and June. 

But it will be said, if this hypothesis were true, the 
south-west and north-east winds ought to blow alter- 
nately, and continue each of them for a stated time ; 
whereas the south-west wind blows sometimes longer 
and sometimes shorter, neither is it always followed by 
a north-east wind. 

If the eonjecture about the decomposition of vapour 
in the torrid zone be true, the hydrogen which formed 
a part of it will aseend from its lightness, and form a 
stratum ahove the atmospherieal air, and gradually ex- 
tend itself, as additional hydrogen rises, towards the 
north and south, till at last it reaches. the poles. The 
lightness of hydrogen is owing to the great quantity of 
heat whieh it contains 5 as it approaehes the poles it 
must lose a great part of this heat, and may in conse- 
quence beeome heavy enough to mix with the atmo- 
sphere below. Oxygen makes a part of the atmo- 
sphere ; and its proportion near the poles may some- 
times be greater than ordinary, on account of the addi- 
tional quantity brought thither from the torrid zone. 
Mr Cavendish mixed oxygen and hydrogen together in 
a glass jar; and upon making an cleetrical,spark pass 
through them, they immediately combined and formed 
waiter. 

That there is eleetrie matter at the poles, eannot be 
doubted. The abbé Chappe informs us, that he saw 
thunder and lightning much more frequently at Tobol- 
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ski and other parts of Siberia, than in any other part Winds, 


of the world. 

very cold weather, is exeeedingly eleetrie; sparks ean 

be drawn from a person’s hands and faee, by combing 

his hair, or even powdering him with a puff, A¢pinus 

was an cye-witness to this faet, and to still more asto- 

nishing proofs of the clectrieity of the atmosphere during 
reat eolds. 

May not the appearanee of the aurora borealis be 
owing to the union of oxygen and hydrogen by the in- 
tervention of the eleetrie fluid? That it is an cleetrieal 
phenomenon, at least, ean hardly be doubted. Artifi- 
cial electrieity is mueh strengthened during an aurora, 
as IM. Volta and Mr Canton have observed 5 and the 
magnetie needle moves with the same irregularity dur- 
ing an aurora that bas been observed in other eleetrieal 
phenomena. ‘This faet we learn from Bergman and 
De la Lande. Many philosophers have attempted to 
demonstrate that aurorz boreales are beyond the earth’s 
atmosphere ; but the very different results of their eal- 
culations evidently prove that they were not possessed 
of sufficient data. 

If this eonjceture be true, part of the atmosphere 
near the poles must at times be eonverted into water. 
‘lis would aeeount for the long continuanee of south- 
west winds at partieular times; when they do so, a de- 
composition of the atmosphere is going on at the pole. 
It would render this eonjeeture more probable, if the 


barometer fell always when a south-west wind continues - 


long. 


In the north of Europe, the air, during -——~\——~ 


FO 


If this hypothesis be true, a south-west wind ought South-west 


always to blow after aurorz boreales; and we are in- 
formed by Mr Winn, that this is aetually the case. 


winds very 
common af- 
ter aurora: 


This he fonnd never to fail in 23 instanees. He ob-oreales. 


served also, that when the aurora was bright, the gale 
came on within 24 hours, but did not last long: but if 


it was faint and dull, the gale was longer in beginning, 


and less violent, but it eontinaed longer. This looks 
like a eonfirmation of our conjecture. Bright aurorx 
are probably nearer than those whieh are dull. Now, 
if the aurora borcalis be attended with a deeomposition 
of a quantity of air, that part of the atmosphere which 
is nearest must first rush in to supply the distant parts. 
Just as ifa hole were bored in the end of a long vessel 
filled with water, the water nearest the hole would flow 
out immediately, and it wonld be some time before the 
water at the other end of the vessel began to move. 
The nearer we are to the plaee of precipitation, the 
sooner will we feel the south-west wind. It ought 
therefore to begin sooner after a bright aurora, because 
it is nearer than a dull and faint one. Preeipitations 
of the atmosphere at a distanee from the pole eannot be 
so great as those which take plaee near it 5 because the 
eold will not be sufficient to eondense so great a quantity 
of hydrogen; south-west winds, therefore, ought not 
to last so long after bright as after dull aurore. Winds 
are more violent after bright aurora, beeause they are 
nearer the place of preeipitation; just as the water near 
the hile of the vessel runs swifter than that whieh is at 
a eonsiderable distanee. 


. ok: 
If these conjeetures have any fonndation in nature, Probable 
there are two sourees of south-west winds ; the first has causes of 


its origin in the trade winds, the second in preeipita- 
tions of the atmosphere near the pole. When they ori- 
ginate from the first cause, they will blow in countries 

farther 


south-west: 
winds. 
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Winds. farther south for some time before they are felt in those 
which are farther north; but the contrary will take 
place when they are owing to the second eause. In 
this last case, too, the barometer will sink considerably ; 
and it aetually does so constantly after aurore, as we 
are informed by Mr Madison, who paid particular at- 
tention to this subjeet. By keeping accurate meteoro- 
logical tables in diffcrent latitudes, it might casily be 
diseovercd whether these eonsequenees be true, and of 
course whether the above conjectures be well or ill 
- grounded. 
Winds It appears that winds generally commenee at that 
commonly point towards whieh they blow; and hence they must 
beginat the arise froma rarcfaetion and consequent displacing of the 


ae to- air in some particular place, by the action of heat, or 
war i i 

which they Some other eause. Perhaps, aceording to the idea of 
blow. Mr Wiiliams, this eause may be an increased precipita- 


tion of the superior strata of air, rendered unusually 
dense from its being sureharged with moisture in the 
place where the wind begins to blow, or from an in- 
creased evaporation from a humid surface in the oppo- 
site direction. 

Hurrieanes are constantly preceded by a great de- 
pression of the thermometer; and in these cases the 
wind often scems to blow from every direction towards 
the quarter where this fall of the barometer is ob- 
served. 

Violent winds from the north-east have repeatedly 
been observed to begin at the quarter towards whieh 
they blow. In 1740 Dr Franklin was prevented from 
observing an celipse of the moon at Philadelphia by a 
north-east storm, which came on about seven o’clock 
in the evening. He was surprised to find afterwards 
that it had not come on at Boston till near 11 o’clock ; 
and, upon eomparing all the aecounts which he recei- 
ved from the several colonies of the beginning of this 
and other storms of the same kind, he found it to be 
always an hour latcr the farther north-cast, for every 
100 miles. ‘‘ I'rom hence (says he) I formed an idea 
of the course of the storm, which I will explain by a 
familiar instance. I suppose a long canal of water stop- 
ped at the end by a gate. ‘The water is at rest till the 
gate 1s opened ; then it begins to move out through the 
gate, and the water next the gate is first in motion, 
and moves on towards the gate, and so on suecessively, 
till the water at the head of the canal is in motion, 
whieh it is last of all. In this ease the water moves 
indeed towards the gate 3 but the successive times of 
beginuing the motion are in the contrary way, viz. 
from the gate baek to the head of the canal. ‘Thus to 
produce a north-cast storm, I suppose some great rare- 
faction of the air in or near the gulf of Mexico; the 
air arising thence has its place supplied by the next more 
northern, eooler, and therefore denser and heavier 
air 3 a sueecssive current is formed, to which our coast 
and inland mountains give a north-cast direction.” 

Several instances of a similar kind have occurred. 
In 1892, Dr Mitchell observed a storm which began 
at Charlestown on the 21st of February, at two o’clock 
P. M. but was not observed at Washington, several 
hundred miles to the north-cast, till five o’clock 5 at 
New-York till 10, nor at Albany till daybreak of the 
following morning. fence it appears that it must have 
moved at the rate of 1100 miles in 11 hours, or 109 
miles an hour. | I : 
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A remarkable storm of this kind, in which te wind yong, 
was casterly, and attended with a beavy fall of snow, ———w) 
was observed in Seotland on the 8th of February 1799 ; ) 
but the motion of the wind was much slower. Jt began 

to snow at Falkirk on the 7th of February at six in the 
evening, but in Edinburgh not till one o’elock A. M. 

on the 8th; and the snow was not observed at Dunbar 

till seven hours after. The storm continued 11 hours, 
during which time it did not travel more than 160 

miles. 

Currents of air from the poles naturally assume a 
north-east direction as they advance southwards, be- 
eause their diurnal motion beeomes less than that of the — 
earth. Various eireumstanees, howcver, may change 
this direction, and cause tlicm to become north, or even 
north-west winds. ‘The south-west winds themselves 
may often prove sufficient for this; and violent rains, 
or great heat, by lessening or rarefying the atmosphere 
in any eountry, will produce the same effect in ecoun- 
tries to the westwards, when north winds happen to be 
blowing. 

In North Ameriea, the north-west winds beeome 

gradually more frequent as we advanee northwards. 
‘The east eoast of this continent, where the observations 
were made from which this conelusion was -drawn, is 
alone eultivated 5 the rest of the eountry is covered 
with wood. Now cultivated eountries are generally 
eonsidered as warmer than those whieh are uneultivated, 
though Mr Williams is of a different opinion; and on 
this cireumstanee founds bis hypethesis of the climate 
of Britain being much deteriorated during the last 50 
years. The air, therefore, in the interior parts of the 
conntry should be constantly colder than the east coast. 
This difference willsearecly be perecptible in the south- 
crn parts, beeause there the influence of the snn is very 
powerful; but it will become gradually greater as we 
advanee northwards, becanse the influenee of the sun 
diminishes, and the continent becomes broader. Henee 
north-west winds ought to become more frequent upon 
the cast coast as we advanee northwards; and they 
will probably cease to blow so often as scon as the 
whole continent of North America becomes cultiva- 
ted. 

There is one curious circumstance which deserves at- Different 
tention: One current of air is often observed to blow at CuTents 4) 
the surface of the earth, winle a current in the contrary . a i I 
direction is flowing in a superior part of the atmosphere. mosphereat 
Dr ‘Thomson on one occasion observed three currents the same 
of this kind blowing all at the same time in contrary me 
directions. It has been affirmed that changes of wea- 
ther commonly commence in the upper strata, and that 
they are gradually extended by the current of air that 
eommences above, proceeding towards the lower parts 
of the atmosphere. “ 

Besides these more gencral winds, there are others partial 
which extend only over a very small past of the earth. winds. 
These originate from many different causes. The 
atmosphere is prineipally composed of three different 
kinds of air, oxygen, azote, and carbonie acid, to which 
may be added water. Great qnantities of cach of these 
ingredients are constantly changing their aérial form, 
and eombining with various substanees: or they are 
separating from other bodies, assuming the form of air, 
and mixing with the atmosphere. Partial deficiencies, 
therefore, and partial aceumulations, must be continn- 
ally 
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Meteors. ally taking place in different parts of the atmospliere, 


which will oceasion winds varying in direetion, violence, 
and continuanee, aecording to the suddenness and the 
quantity of air destroyed or produced. Besides these, 
there are many other ingredients constantly mixing 
with the atmospbere, and many partial causes of eonden- 
sation and rarefaction in particular places. To these, 
aud probably to other eauses hitherto unknown, are to 
be aseribed all those winds whieh blow im any place 
besides the yreneral ones already explained ; and which, 
as they depend on eauses hitherto at least reckoned 
contingent, will probably for ever prevent uniformity 
and regularity in the winds. All these eauses, how- 
ever, may, and probably will, be diseovered: the cir- 
cumstances in which they will take place, and thie ef- 
fects they will produee, may be known; and whien- 
ever this is the ease, the winds of any place may in 
some measure be reduced to calculation. 


Cuap. V. Of Meteors. 


THE prineipal luminous phenomena denominated 
meteors, have becn fully considcred under ATMo- 
SPHERIC Enectricity. ‘Those meteors that burst in 
the air, and are followed by the falling of stones or 
other mineral substanees, have been fully described and 
accounted for under METEOROLITE. We have here 
only to notiee briefly the meteors called falling stars, 
and zenes fatuz. / 

The falling or shooting star is a very eommen pheno- 
menon, and takes place more espeeially at those sea- 
sons and in those situations where the aurora borealis is 
most frequently observed. Indeed thcy are eonsidered by 
most philosophers as modifications of the same pheno- 
menon, and depending on the same cause. We have 
seen good reason to conclude that the aurora borealis is 
an electrieal metcor ; and if the falling star is so nearly 
allied to the aurora as is supposed, rt must also be pro- 
duced by electricity. Mr G. Morgan seems to have 
no doubt of the electrieal nature of this meteor, and 
remarks that if what appears as an undulating flash in 
the aurora, could be eoncentrated or confined within 
smaller dimensions, it would probably assume the ap- 
pearanee of a falling star. He founds this opinion 
chiefly on the following experiment. 

Into a tube 48 inches long, and 3 ineh diameter, 
Mr Morgan conveyed as mucli air, as, under the com- 
mon pressure of the atmosphere, would fill two inches in 
length of the same tube. (The tube we presume 
was previously exhausted of air.) One extremity of 
the tube he connected with the ground by means of 
good conduetors, and fastened to the other a metallic ball. 
Through the tube thus filled with rarefied air, he sent 
eleetric sparks of different magnitudes, by bringing the 
ball within the striking distance of different fixed con- 
duetors. When the sparks were small, a flash hke that 
of the aurora borealis, seemed to fill the whole tube ; 
but when the spark was what might be made to strike 
through 10 inehes in the open air, it appeared to stnike 
through the whole length of the tubc, with all the 
brilliancy and straightness of a falling star. If, how- 
ever, he extraeted part of the air out of the tube, by 
the air-pump, he could never make the electric flud 
assume any form exeepting that of a flash; but by 
exchanging the tube for another with a thermometrieal 
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ball, and treating it in the same manner as the preced- Meteors. 
ing, the flash never appeared, but the fluid in its passage y= 


assumed all the brilliancy of a falling star. 

It is easy to trace the similarity of civeumstances that 
take plaee in this experiment, and in the natural pheno- 
menon of the falling star. Both take place in rarefied 
air; both are remarkable for the brightness of their 
light, and for the straightness of their direction. That 
falling stars are frequently, if not always, the concen- 
tration of an aurora borealis, may be inferred from 
their being the eonstant attendants of a very electrieal 
state of the atmosphere; and from their frequent appear- 
ance near that portion of the heavens which is illu- 
mined by the northern hghts at the time of their ap- 
pearance. 

Nr Morgan was riding towards Norwich late at 
night, when to the north-east of the town he beheld a 
fine conical stream of the aurora borealis. The whole 
body every now and then flashed, as if an additional 
quantity of eleetric fluid were thrown into it, and 
nearly at the samc instant he perceived what is vulgarly 
called a falling star, darting from its summit. This 
appearanee he observed twiee successively. 


The tgnis fatuas, or will-with-the-uisp, that appears lenis fa- 


so often in boggy, marshy and damp situations, deeoy- tuus. 


ing the unwary traveller, and terrifying the supersti- 
tious vulgar, seems to be rather of a phosphorie than an 
electrie nature, similar to the light which is emitted 
by stale fish, rotten wood, and other putreseent sub- 
‘stances. Sir Isaac Newton defined it to be a vapour 
shining without heat. 

A remarkable zgnzs fatuus was observed by Mr 
Derham, in some boggy ground, between two rocky 
hills. He was so fortunate as to be able to approach it 
within two or three yards. It moved with a brisk and 
desultory motion about a dead thistle, till a slight agita- 
tion of the air, oeeasioned, as he supposed, by his near 
approach to it, oecasioned it to jump to another. place ; 
and as he approached, it kept flying before him. Je 
was near cnough to satisfy himsclf, that it could not be 
the shining of glow-worms or other inseets—it was one 
uniform body of light. 

M. Becearia mentions two of these lunrinous appear- 
ances, whieh were frequently observed in the neigh- 
bourhood of Bologna, and which emitted a light equal 
to that of an ordinary faggot. Their motions were 
unequal, sometimes rising, and sometimes sinking to- 
wards the earth 5 sometimes totally disappearing, though 
in general they continued hovering about six feet from 
the ground. ‘They differed in size and figure ; and in- 
deed, the form of each was fluctuating, sometimes 
floating like waves, and dropping sparks of fire. He 
was assured there was not a dark night in the whole 
year in which they did not appear; nor was their‘appear- 
anee at all affeeted by the weather, whether cold or 
hot, snow or rain. They have been known to change 
their eolour from red to yellow; and generally grew 
fainter as any person approached, vanishing entirely 
when the observer came very near to them, and appear- 
ing again at some distance. 

Dr Shaw also describes a singular ¢gnis fatuus, 
which he saw in the Holy Land. It was sometimes 
globular, or in the form of the flame of a eandle; and 
immediately afterwards spread itself so mueh, as to 
involve the whole company in a pale inoffensive light, 

42, and 
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Weather. and then was observed to contract itself again, and sud- 
“y= denly disappear. In less than a minute, however, it 
would become visible as before, and run along from one 
place to another; or would cxpand itself over more 
than three acres of the adjacent mountains. The atmo- 

sphere at this time was thick and hazy. 

All these luminous appearances are probably owing 
to the extrication of hydrogen gas so slightly impreg- 
nated with phosphorus as to continue emitting a faint 
light, without producing that brilliant flash which 
follows the sudden extrication into the air, of the com- 
mon phosphorated hydrogen gas obtained in the usual 
chemical experiment of throwing phosphuret of lime 
into water. 


Cuap. VI. Of the Application of Meteorology to 
Prognosticating the Weather. 


Ir has ever been a principal object among mankind, 
to foretel the changes of weather that are likely to fol- 
low particular appearances in the sky, among the 
heavenly bodies, &c.; and it has been often alleged, 
that in this respect the philosopher is far behind the 
husbandman and the shepherd. Were the former, how- 
ever, to add to his scientific researches the observations 
to which the latter are indebted for their jndoment of 
the weather, he would soon be far superior to them in 

49 this respect. 
Kirwan’s Dr Kirwan has lately endcavoured to discover pro- 
ng bable rules for prognosticating the weather in diflerent 
ilies. “seasons, as far as regards this climate, from tables of 
observation alone; and from comparing a number of 
these obscrvations made in England, from 1677 to 1789, 
he found, 

1. That when there has been no storm before or af- 
ter the vernal equinox, the ensuing summer is gcneral- 
ly dry, at least five times in six. 

2. That when a storm happens from an casterly 
point, either on the roth, 20th, or 21st of May, 
the succeeding summer is generally dry four times in 
five. 

3. That when a storm arises on the 26th, 27th, or 
29th of May. (and not before), in any point, the suc- 
cecding summer is generally dry four times in five. 

4. H there be a storm at south-west or west-south- 
west on the rgth, 20th, 21st, or 22d of March, the 
succeeding summer is generally wet five times in six. 

Tu this country winters and springs, if dry, arc most 
commonly cold; if moist, warm: on the contrary, dry 
summers and autumns are usually /ot, and moist summers 
cold. So that if we know the moistness or dryness of 
a season, we can judge pretty accurately of its tempera- 
ture. Z 

From a table of the weathcr kept by Dr Rutty, in 
Dublin, for 41 years, Dr Kirwan endeavoured to cal- 
culate the probabilities of particular seasons being fol- 
lowed by others. ‘Though his rules relate chiefly to 
the climate of Ireland, yet as probably there is not 
much difference between that island and Britain, in the 
general appearance of the seaons, we shall mention his 
conclusions herc. | 

In 41 ycars there were six wet springs, 22 dry, and 
13 variable; 20 wet summers, 16 dry, and five varia- 
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ble; xx wet autumns, Ix dry, and 19 variable. A Weather, | 
season according to Dr Kirwan, is counted wet, when “== 
it contains two wet months. In general, the quantity 


of rain which falls in dry seasons is less than five inches ; 
in wet seasons more. Wariable seasons are those in which 
there falls between 30 and 36 pounds, a pound being 
equal to .1 57637 of an inch. 


80 
The order in which the different seasons succeeded Probable 
each other, was as in the following table. 
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Hence Dr Kirwan deduced the probability of the Rules for 
kind of seasons which would follow others. This pro- poe. 
bability is expressed in the last column of the table, and i . 
is to be understood in this manner. The aroha i 
that 


$2 
Signs of 
“ain from 
virds. 
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Weather: that a dry summer will follow a dry spring is #45 that 
ya wet summer will follow a dry spring, 43 that a va- 


riable summer will follow a dry spring. =3,, and so on. 

This method of Dr Kirwan, if there is such a con- 
nexion between the diflerent seasons that a particular 
kind of weather in one has a tendency to produce a par- 
ticular kind of weather in the next, as it is reasonable 
to expect from theory, may in time, by multiplying ob- 
servations, come to a great degree of accuracy, and 
may at last, perhaps, lead to that great desideratum, 
a rational theory of the weather. As we wish to throw 
as much light as possible on this important subject, we 
shall add to, these a few maxims, the truth of which 
has either been confirmed by long observation, or 
which the knowledge we have alrcady acquired of the 
causes of the weather has established on tolerably good 
grounds. 

1. A moist autumn with a mild winter is generally 
followed by a cold and dry spring, which greatly retards 
vegetation. Such was the year 1741. 

2. If the summer be remarkably rainy, it is proba- 
ble that the ensuing winter will be severe; for the un- 
usual evaporation will have carried off the heat of the 
earth. Wet summers are generally attended with an 
unusual quantity of seed on the white thorn and dog- 
rose bushes. Hence the unusual fruitfulness of these 
shrubs, 1s a sign of a severe winter. 

3. The appearance of cranes and birds of passage 
early in autumn announces a very severe winter ; for 
it is a sign it has already begun in the northern 
countries. 

4. When it rains plentifully in May, it will rain but 
little in September, and vice versa. 

5. When the wind is south-west during summer or 
autumn, and the temperature of the air unusually cold 
for the season, both to the feeling and the thermo- 
meter, with a low barometer, much rain 1s to be ex- 
pected. 

6. Violent temperatures, as storms or great rains, 
produce a sort of crisis in the atmosphere, which pro- 
duces a constant temperature, good or bad, for some 
months. 

4. A rainy winter predicts a steril year: a scvere au- 
tumn announces a windy winter. 

To the above we shall add the following maxims, 
drawn from observation, and with these shall conclude this 
article. —Sea and fresli water-fowls, such as cormorants, 
sea-gulls, muir-hens, &c. flying from sea, or the fresh 
waters, to land, shew bad weather at hand: land 
fowls flying to waters, and these shaking, washing, and 
noisy, especially in the evening, denote the same ; 
geese, ducks, cats, &c. picking, shaking, washing, 
and noisy ; rooks and crows in flocks, and suddenly 
disappearing ; pyes and jays in flocks, and very noisy 5° 
the raven or hooded-crow crying in the morning, with 
an interruption in their nutes, or crows being very 
clamorous at even; the heron, bittern, and swallow fly- 
ing low; birds forsaking their meat and flying to their 
nests; poultry going to roost, or pigeons to their 
dove-house ; tame fowls grubbing in the dust, and 
clapping their wings; small birds seeming to duck 
and wash in the sand; the late and early crowing of 
the cock, and clapping his wings; the carly singing 
of wood-larks 3 the early chirping of sparrows; the 
early note of the chaflinch near houses ; the dull ap- 
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pearance of robin-redbreast near houses ; peacocks and Weather. 
owls unusually clamarous. a 

Sea and fresh-water fowls gathering in flocks to the 83 
banks, and there sporting, especially in the morning 5 (7 som 
wild-geese flying high, and in flocks, and dirceting 
their course castward 5 coots restless and clamorous 35 
the hoopoe loud in his note 3 the king’s-fisher taking 
to land; rooks darting or shooting im the air, or 
sporting on the banks of fresh waters; and lastly, the 
appearance of the malcfigie at sea, 1s a certain forerun- 
ner of violent winds, and (early in the morning) de- 
notes horrible tempcsts at hand. Sy 

Halcyons, sea-ducks, &c. leaving the land and Fairtwea- 
flocking to the sea; kites, herons, bitterns, and swal- ther from 
lows flying high and loud in their notes; lapwings rest- ni 
less and clamorous 3 sparrows after sunrise restless and 
noisy ; ravens, hawks, and kestrils (in the morning), 
loud in their notes; robin-redbreast mounted high, 
and loud in his song; larks soaring high, and loud. in 
their songs; owls hooting with an easy and clear note ; 
bats appearing early in the morning. 8s 

Asses braying more frequently than usual; hogs Rain fron 
playing, scattering their food, or carrying straw in ?¢#st- 
their mouths ; oxen snufling the air, looking to the 
south, while lying on thew sides, or licking their 
hoofs; eattle gasping for air at noon 3 calves run- 
ning violently and gamboling; deer, sheep, or goats, 
leaping, hghting, or pushing; cats washing their face 
and ears; dogs cagerly scraping up carth ; foxes bark- 
ing, or wolves howling; moles threwing up earth 
more than usual; rats and micc more restless than 
usnal ; a grumbling noise in the belly of hounds. 

Worms crawling out of the earth in great abund- Rajy from 
ance ; spiders falling from their webs; flies dull and insects. 
restless 5 ants hastening to their nests ; bees hastening 
home, and keeping close in their hives; frogs and 
toads drawing nigh to houses; frogs creaking from 
ditches; toads crying on eminences 3 gnats stinging 
more thar usual ; but, if gnats play in the open air, or 
if hornets, wasps, and glow-worms appear plentifully 
in the evening, or if spiders webs are scen in the air, or 
on the grass, or trecs, these do all denote fa and warm 
weather at hand. 6 

Sun rising dim or waterish; rising red with blackisk p,;,, bua 
beams mixed along with his rays; rising in a musty or the sun. 
muddy colour; rising red and turnimg blackish; sct- 
ting under a thick cloud; setting with a red sky in the 
east. 

N. B. Sudden rains never last long; but when the 
air grows thick by degrees, and the sun, moon, and 
stars shine dimmer and dimmer, then it is like to rain 
six hours usually. | 88 

Sun rising pale and setting red, with an iris; rising Wind from 
large in surface; rising with a red sky in the north; set-the sun. 
ting of a bloody colour; setting pale, with one or more 
dark circles, or accompanied with red streaks; seeming 
concave or hollow; seeming divided, great storms 3. 
parhelia, or moek suns, never appear, but are followed 
by tempests. 8 

Sun rising clear, having set clear the night before ; pair | 
rising while the clouds about him are driving to the ther from 
west 5 rising with an iris around him; and that iris the sun. 
wearing away equally on all sides, then expect fair and 
settled weather ; rising clear and not hot ; setting in 
red clouds, according to the old observation : 
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Rain from 
the moon. 


at 
Wind from 
the moon. 
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Fair wea- 
ther from 
the moon. 
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Weather 
from the 
stars. 
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Rain from 
the clouds. 
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Wind from 
the clouds. 
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Rain from 
a@ rainbow. 
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The evening red and morning gray, 
Is the sure sign of a fair day. 


Moon pale in colour, rain ; horns blunt at first rising, 
rain; horns blunt, at or within two or three days after 
the change, denotes rain from that quarter; an iris with 
a south wind, rain next day; wind south third night 
after change, rain next day; the wind south, and tlie 
moon not seen before the fourth night, rain most of 
that month; full moon in April, new and full moon 
in August, for most part bring rain; mock moons are 
the forerunners of great rains, land floods, and inunda- 
tions. 

Moon seeming greatly enlarged: appearing of a red 
eolour; horns sharp and blaekish; if ineluded with a 
elear and ruddy iris; if the iris be double or seem to 
be broken in parts, tempests. 

N. B. On the new moon, the wind for the most part 
changes. 

When the moon, at four days old, has her horns 
sharp, she foretels a tempest at sea, unless she has a 
circle about ler, and that too entire, beeause, by that 
she shows that it 1s not like to be bad weather, till it is 
full moon. 

Moon seeming to exlubit bright spots: a elear iris 
with full moon; horns sharp fourth day, fair till full ; 
horns blunt at first rising, or within two or three days 
after change, denotes rain for that quarter; but fair 
weather the other three quarters. Moon elear three 
days after change and before full, always denotes fair 
weather; after every change and full, rams for the 
most part, succeeded by fair settled weather ; moon 
elear and bright, always fair weather. 

Stars seeming large, dull, and pale of colour, rain ; 
or when their twiakling is not pereeptible, or if eneom- 
passed with an iris. Jn summer, when the wind is at 
east, and stars seem greater than usual, then expeet 
sudden rain , stars appearing great in number, yet clear 


and bright, seeming to shoot or dart, denote fair weather ° 


in summer, and in winter frost. 

In cloudy weather, when the wind falls, rain fol- 
lows; clouds growing bigger, or seeming like roeks or 
towers settling on tops of mountains, eoming from the 
south, or often ehanging their course ; many in number 
at north-west in the even; being black in colour from 
the east, rain at night; but out of the west, rain next 
day; being like fleeee of wool, from the east, rain for 
two or three days; lying lke ridges ahout mid-day in 
the south-west, shews great storms both of wind and 
rain to be nigh. Clouds flying to and fro; appearing 
suddenly from the south or west ; appearing red, or ae- 
companied with redness in the air, especially in the 
morning; being of a leadish colour in the north-west ; 
single clouds denote wind from whence they eome ; but 
if at sunset, clouds appear with golden edges, or di- 
minish in bulk, or small elouds sink low, or draw 
against the wind, or appear small, white, and seattered 
in the north-west (such as are vulgarly ealled macke- 
rel) when the sun is high, these are signs of fair 
weather. 

N. B. It is often observed, that though the mackerel 
sky denotes fair weather for that day, yet for the most 
part, rain follows in a day or two after. 

After along drought, the rainbow denotes sudden 
and heavy rains; if green be the predominant colour, it 
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denotes rain, but if red, wind with rains if the elouds Weather, | 
grow darker, rain; if the bow seems broken, violent “—y—w | 
sterms; if appearing at noon, much rain; if in ‘the 
west great rain, with thunder. 
N. B. It is observed, that if the last week in Fe- 
bruary, and the first fortnight of March, be mostly 
rainy, and attended with frequent appearances of the 
bow, a wet spring and summer may be expected. 97 
The rainbow appearing after rains, denotes fair wea- Fair wea. 
ther at hand, if the colours grow lighter, fair; if the ther fom 
bow suddenly disappears, fair; if the bow appear in the the 
morning, it 1s the sign of small rains, followed by fair 
weather; and if appearing at night, fair weather; if 
appearing in the east in the evening, fair; if the bow 
appear double, it denotes fair weather at present but 
rain ina few days; if in autumn, it eontinues fair for 
two days after the appearance of the aurora horealis, 
expect fair weather for at least eight days more. 08 
If mists be attracted to the tops of hills then expect Rain trom | 
rain in a day or two; if, in dry weather, they be ob- mists. | 
served to ascend more than usual, then expect sudden 
rain; mists in the new moon foreshew rain in the old; 
mists also in the old moon denote rain to happen in the 
new ; a misty white scare, in a elear sky in the south- 
east, 1s always a forerunner of rain. | 
if mists dissipate quickly, or deseend after rain, it is Fair wae | 
a sure sign of fair weather ; a general mist before sun- ther from 
rising near the full moon, denotes fair weather for about ™sts. 
a fortmight running. If after sunset or before sunrise, 
a white mist arise from the waters and meads, it denotes 
warm and fair weather next day. A misty dew on the 
inside of glass windows shows fair weather for that 
day. | ICO 
Wood swelling, or stones seeming to sweat; lute or Rain from 
viol strings breaking; printed eanvas or pasted maps inanimate 
relaxing ; salt beeoming moist ; rivers sinking, or floods bodies. 
suddenly abating; remarkable halo about the candle ; 
great dryness of the earth; pools seeming troubled or 
muddy ; yellow seum on the surface of stagnant waters ; 
dandelion or pimpernel shutting up; trefoil swelling in 
stalk, while the leaves bow down. 
N. B. A dry spring is always attended with a rainy 
winter. Io fl 
Wind shifting to the opposite point; sea calm, with Wind from | 
a murmuring noise ; a murmuring noise from the woods animate | 
and roeks when the air is ealm; leaves and feathers 
seeming mueh agitated; tides high when the ther- 
mometer is high; trembling or flexuous burning of 
flames ; eoal burning white with a murmuring noise ; 
thunder in the morning with a clear sky ; thunder from 
the north. 
N. B. Whensoever the wind begins to shift, it will 
not rest till it eome to the opposite point; and if the 
wind be in the north, it will be cold; if in the north- 
east colder; if in the south ; it brings rain; but if in 
the south-west more rain. rae 
The sudden closing of gaps in the earth ; the remark- Signs of 
able rising of springs or rivers ; if the rain begins an rain cea- 
hour or two before sunrise it is like to be fair ere =S- 
noon; but if an hour or two after sunrise, it for the 
most part happens to eontinue all day and then to 
cease; when it begins to rain from the south with a 
Ingh wind for two or three hours, and that the wind 
falls, and it still continues raining, it is then like to 
continue for 12 hours ar more, and then to cease. 


N. B. 
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Weather. NV. &. These long rains seldom hold above 24 hours, 
—y-— or happen above once a-year. 


=. A hasty shower after raging winds is a sure sign of 
fale the storm being near an end. If the water ruckles and 


frequent bubbles arise, or if the halcyon or king’s-fisher 
attempts the sea while the storm lasts, or moles come 
out of their holes, or sparrows chirp merrily, these are 
all certain signs of the storm ceasing, 

Both sea and fresh-water fishes by their frequent ri- 
sing and fluttering on the surface of the water, foretel 
the storm nigh over, but especially dolphins spouting up 
water in a storm forctel a calm, 

N. B. Let the wind be in what quarter it will, upon 
the new moon, it presently changes. 

Clouds white, inclining to yellow, and moving 
heavily though the wind be high, is a sure sign of hail ; 
if the eastern sky before sunrise be pale, and refracted 
rays appear in thick clouds, then expect great storms of 
hail: white clouds in summer are a sign of hail, but in 
winter they denote snow, especially when we perceive 
the air to be a little warm ; in spring or winter, when 
clouds appear of blueish white, and expand much, ex- 
pect small hail or drizzling, which properly is no other 
than frozen mists. 

Meteors shooting in the summer’s evening, or chops 
and clefts in the earth, when the weather is sultry, 
always foretel thunder is nigh; in summer or harvest, 
when the wind has been south two or three days, and 
the thermometer high, and clouds rise with great white 
tops like towers, as if one were upon the top of another, 
and joined with black on the nether side, expect rain 
and thunder suddenly ; if two such clouds arise, one on 
either hand, it is then time to look for shelter, as the 
thunder is very nigh. 

N, B. It is observed that it thunders most with a 
south wind, and lcast with an east. 

Sea-pyes, starlings, fieldfares, with other migratory 
birds appearing early denote a cold season to ensue ; 
the early appearance of small birds in flocks, and of 
robin-redbreasts near houses ; sun in harvest setting 
in a mist or broader than usual; moon bright, with 
sharp horns, after change ; wind shifting to the east or 
north after change ; sky full of twinkling stars; small 
clouds hovering low in the north; snow falling small, 
while clouds appear on heaps like rocks. 

N. B. Frosts in autumn are always succeeded with 


rain. 
by Al Snow falling in large flakes while the wind is at 
aw. south ; cracks appearing in the ice ; sun looking water- 


ish ; the moon’s horns blunted; stars looking dull; 


is also observed, that, if October and November be 
frost and snow, January and February are like to be 
open and mild. 
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sure signs of a hard and severe winter: store of hips 


wind turning to the south ; wind extremely shifting. It 
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Fair weather for a week together, while the wind is Weather. 
all that time in the south, is for the most part, follow- -——v— 


ed bya great drought ; if February be for most rainy, .. bes. 
spring and summer quarters are like to be so too; but ifg ons. 
it happen to be altogether fair, then expect a drought ~ 
to follow; if lightning follow after 24 hours of dry and 

fair weather, drought will follow, but if withm 24 hours, 

expect great rains. 109 


A moist and cold summer, and mild autumn, are Signs of a 
hard win- 
and haws denote the same; the hazel-tree flowering is 
ever observed to foretel the same; acorns found 
without any insect is a sure prognostic of a hard win- 
ter. rI0 
A dry and cold winter with a southerly wind ; Signs of 
very rainy spring, sickness in summer; if summer bepestilential 
dry with the wind northerly, great sickness is like toS¢*S°"* 
follow ; great heats in Spring time without winds ; roots 
having a luscious taste, while the wind has been long 
southerly without rain; and, lastly, great quantities of 
stinking atoms, insects or animals, as flies, frogs, snakes, 
jecusts, &c. 1rt 
Inclose the leech worm in an eight ounce phial glass, Experi- 
three-fourths filled with water, covered with a bit ofments with 
linen; let the water be changed once a-week in gum- the leech. 
mer, and once a fortnight in winter. 
If the leech lies motionless at the bottom in a spiral 
farm, fair weather ; if crept to the top ram; if rest- 
less, wind ; if very restless, and without the water, 
thunder ; if in winter at bottom, frost; but if in the 
winter it pitches its dwelling on the mouth of the phial, 
snow. See HELMINTHOLOGY (F). aor 
In calm weather, when the air is inclined to rain, Signs of the 
the mercury is low; but when tending to fair, it wil] weather 
rise ; 1n very hot weather when falling, it foreshews)"°™ the 
thunder; if rising in winter, frost ; but if falling in °*7°™*™ 
frost, thaw ; if rising in a continued frost, snow ; if foul 
weather quickly on its falling, soon over; if fair wea- 
ther quickly on its rising, soon over ; also if rising high 
in foul weather, and so continuing for two or three 
days, before the foul weather is over, then expect a 
continuance of fair weather; but, if in fair weather the 
mercury fall low, and so continue for two or three 
days, then expect much rain, and prohably high 
winds. 
N. B. In an east wind, the mercury always rises and S . 
falls lowest before great winds * say al 
er rterws ee ; son’s Jour 
It was intended to insert in this article a summary pai, Feb, 
view of the opinions of Toaldo, Cotte, and Lamarck, 1804, 
respecting the influence of the moon in producingP. 149: 
changes 1n our atmosphere ; but peculiar circumstances 
render it necessary to postpone this view till we come to 
the article Moon. See articles, CLimaTE, Dew, Hy- 
GROMETRY, METEOROLOGY, in the SuPPLEMENT. 


(F) In compliance with the writer of this paper, we have retained this passage on the leech; though, as we 
stated, when treating of the Herudo medicinalis, in HELMINTHOLOGY, we are very sceptical respecting the wea- 


ther-judging faculties of that worm. 
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AA TMOSPHERD, density of, least at the 
equator, and greatest at 
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the poles, 13 
weiglit of, the same all over 
the globe, ib. 
forms two inelined planes, 
mceting at the equator, 1b. 
in the northern hemisphere 
less inclined in our sum- 
mer, and v. v. tb. 
August, the warmest month in the sou- 
thern latitudes, 16 
B. 
Barometer, stands highest at the level 
of the sea, 8 
medium height there, 30 
inches, 9 
‘varies very little in thie tor- 
rid zone, 10 
tropical daily variation cor- 
responds to the tides, _—ib. 
table of the range of, ib, 
range of, much less in N, 
Ameriea, ib. 
scems to have a tendency to 
rise towards evening, ib. 


‘ range of, greater in winter, 11 

high in serene weather, and 
on the approach of easter- 
ly and northerly winds, 

low in calm weather, on the 
approach of rain, high 
winds, or with a souther- 
ly wind, 

axioms, on, by Cotte, i) 

variation of, accounted for, 13 

why highest in winter in 


northern latitudes, 14 
whether affeeted by the sun 
and moon, ib. 
Capper on the winds, ms) 
Clouds, always form at some height 
above the earth, 33 
theory of, uncertain, oe 
Congelation, perpetual term’‘of, 18 
tables of, kn 
Cotte’s writings on meteorology, . N° 6 
axioms on the barometer, ie. 
on the thermometer, 24 
Currents of air, different, in the atmo- 
sphere at once, i $3 
Daiton’s writings on meteorology, 6 


table of the quantity of vapour 
at various temperaturcs, p. 715 
and Heyle’s experiments on 
' evaporation, N° 29 
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Drought, signs of, N° 108 
Livaporation, confined to the surface, 26 
proportional to the tem- 
perature of the air, 2G 
rate of, how estimated, p.915 
goes on continually, “16 
mean annual, at Liver- 
pool, : ib. 
over the globe, N° 31 
from land, 28 
experiments on, by Dal- 
ton and Hoyle, 29 
may goon for a mouth 
together without rain, 34 
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falling star probably of an electrical 
origin, "6 
analogous to the aurora borealis, ib. 

Fail, signs of, 

Howard’s (uuke) writings on meteo- 
rology, 6 

remarks on the influence of 

the sun and moon on the 
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barometcr, 14 
LTygrometer, Leslie’s, described, 38 
January, the coldest month in all lati- 
tudes, 16 

Ignis fatuus, probably a phosphoric 
phenomenon, gi 

July, the warmest month in-northern 
latitudes, 16 
Kirwan’s writings on meteorology,  . 6 


mode of ealculating the mean 
annual and monthly tempe- 


rature of the air, p.710,note 
(D),andp.717, note (£.) 
~ mode of estimating the rate 
of diminution of the air’s 
temperature, 7, 
conclusions on the'weather, 79 
Plu. 
Lamarck’s writings on metcorology, 6 
Leech, experiments with, as to its pow- 
crs of prognosticating the wea- 
-ther, III 
_ Leshe’s hygrometer described, 38 
explained, 
«Luc, de, vindicated from the eharge of 
_ plagiarism, p- 706, note (A) 
, M., 
Meteors, 75 
Meteorology, object of, I 
connection of with che- 
nustry, 2 
still in its infancy, 3 


_ Moon, effect of, on the barometer, 


Meteorology, means of improving, 
| importanec of, 

writers on, ( 

division of, , 

j 
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y 
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direction of, 4 
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Morgan’s remarks on the falling star, 
R. 

Ratna never begins in a clear sky, 3 
theory of, uncertain, 3 
mean annual quantity of, greatest 

at the equator, ab 
in Great Britain, 3 

falls most in the day, 
proportional quantity in different 
months, 1 
‘often most frequent in winter, 3 
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signs of from birds, 8 
from beasts, 
from insects, g 
from the sun, 8 
from the moon, 9 
from the elonds, 9 
from a rainbow, 9 
from mists, 9 
from inanimate bodies, 10 


signs of its ceasing, Io 
Saussure’s writings on meteorology 

Seasons, probable succession of, ey 

pestilential, signs of, Tl 


Lemperature of the atmosphere tends 
towards a mean.in all 

climates, P, 71 

mean annual, greatest at 


the equator, Na 
table of, | iby 
how calculated, p. 710, 

note (D), | 


mean monthly table of, p.91} 
how ealeulated, ib. note (E)) 
of the air diminishes aswe_ | 

ascend above the earth, | 


N° 1 
“diminishes in arithmeti- 
cal progression, I 
owing to the air’s con- 
ducting power, 1 
of the north pacific o- 
eean, 2 
of the southern hem- 
‘sphere, 2 
of small seas, 2: 
of North Amcrica, if 


of islands, 
of open plains, 
of woody countries, iL) 


ndex. 


weteoro- 
mancy 


I 
‘ethodists. 


METEOROLOGY. 


RNR Sarge ah 
_ METEOROMANCY, a species of divination by 
meteors, principally by hghtning and thunder, This 
method of divination passcd from the Tuscans to the 
Romans, with whom, as Seneea informs us, it was held 
in high esteem. 

METESSTLB, an officer of the eastern nations, who 
has the care and oversight of all the puhlic weights and 
measures, and sees that things are made justly accord- 
ing to them. | 

METHEGLIN, a species of mead; one of the, most 
pleasant and general drinks which the northern parts 
of Europe afford, and much used among the ancient in- 
habitants: (See Metab). The word is Welsh, med- 
dyglin, where it signifies the same.—There are. divers 
ways of making it; one of the best whereof follows : 
Put as much new honey, naturally running from the 
comh, into spring. water, as that when the honey is 
thoroughly dissolved an egg will not sink to the bot- 
tom, but just he suspended in it; boil this lquor for 
an hour or more, till such time as the egg swim above 
the liquor about the breadth of a groat; when very 
cool, next morning it may be barrelled up; adding to 
each 15 gallons an ounce of ginger, as much of mace 
and cloves, and half as much cinnamon, all grossly 
pounded; a spoonful of yeast may be also added at 
the bung hole to promote the fermentation. When 
it has done working, it may be closely stopped up; and 
after it has stood a month, it should be drawn off into 
bottles. 

METHOD, the arrangement of our ideas in such 
a regular order, that their mutual connexion and de- 
pendence may be readily comprehended. See Logic, 

art iv. é‘ 

METHODISTS, in ecelesiastical history, is a de- 
nomination applied to different sects, both Papists and 
Protestants, 

I. The Popish Methodists were those polemical doc- 

| 2 
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jaw, signs of, N° 107 Winds, history of, N° 40—63 Winds, in Ireland, N° 60 
"hermometer, axioms on, by Cottc, 24 trade 4l at Copenhagen and in Russia, 61 
hunder, signs of, 105 how produced, 68 at the Cape of Good Hope, 62 
de. Me tropical, 42 in the Paeific, 63 
Vapour, qualities of, 25 direetion of, 43 theory of, 64—72 
quantity of, raised at various sea and land breezes, 45 velocity of, extremely variable, 
temperatures, table of,  p. 715 in Bornon and Fezzan, ib. table of, 65 
state of, in the air unknown, N° 34 in Abyssinia, 46 produced by disturbing the e- 
W. at Caleutta, 47 quilibrium of the air, ib. 
‘eather, conclusions respecting, hy Kir- in the temperate zones, 48 south-west, very common after 
wan, 79 in Virgina and N, America, 49 aurore boreales, 70 
rules for prognosticating, 81 in South America, ib. probahle eauses of, 471 
fair, signs of from birds, 84 in Egypt, 50 commonly begins at the place 
from the sun, 89 in the’ Mediterranean, 51 towards which it blows, 72 
from the moon, 92 in Syria, 52 partial, 44 
from the rainbow, 97 in Ltaly, 53 Wind, signs of from birds, 83 
from mists, 99 in France, 54 from the sun, 88 
from the stars, 93 in Germany, 55 from the moon, gt 
signs of, from the barometer, 112 at. London, 56 from the clouds, 95 
cold and frosty, signs of, 106 at Lancaster, 57 from inanimate bodies, 1OX 
“liams’s hints for improving metco- at Dumfries, 58 ceasing, signs of, 103 
rology, , near Glasgew, 59 Winter, hard, signs of, 509 
work on the climate of Britain, 6 in Britain, table of, p- 723 


tors, of whom the most eminent arose in Franee to- Methodists. 
wards the middle of the 17th century, in opposition —-~——~ 


to the Huguenots or Protestants. Those Methodists, 
from their different manner of treating the controver- 
sy with their opponents, may be divided into two 
classes. ‘The one may comprehend those doctors, 
whose method of disputing with the Protestants was 
disingenuous and unreasonable, and who followed the 
examples of those military chiefs, who shut up their 
troops in intrenchments and strong holds, in order to 
cover them from the attacks of the enemy. Of this 
number were the Jesuit Veron, who required the Pro- 
testants to prove the tenets of their church hy plain 
passages of scripture, without being allowed the liber- 
ty of illustrating those passages, reasoning upon them, 
or drawing any conclusions from them; Nihusius, an 
apostate from the Protestant religion; the two Wa- 
lenburgs, and others, who confined themselves to the 
business of answering objections and repelling attacks ; 
and Cardinal Richelicu, who confined the whole con- 
troversy to the single article of the divine institution 
and authority of the church. The Methodists of the 
second class were of opinion, that the most expedient 
mauaner of reducing the Protestants to silence, was not. 
to attack them, by piccemeal, but to overwhelm them 
at once, by the weight of some general principle or 
presumption, some universal argument, which compre- 
hended or might he applied to all the pomts contested 
between the two churches: thus imitating the. con- 
duct of those military leaders who, instead of spending 
their time and strength in sieges and skirmishes, en- 
deavoured to put an end to the war by.a general and 
decisive action. ‘hese polemics rested the defence of 
Popery upon prescription ; the wicked lives of Pro- 
testant princes who had left the church of Rome; the 
crime of religious. schism; the variety of opinions 
among Protestants with regard to doctrine and disci+ 

pline ; 
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Methodists. pline ; and the uniformity of the tenets and worship of the month of October 1435, John and Charles Wes- Mettiodi;, 
the church of Rome. To this class belong Nicolle the ley, Mr Ingham, and My Delamotte son toa merchant Comme, 


Jansenist doctor, the famous Bossuet, &c. 

II. The Protestant Methodists form a very consider- 
able body in this country. The sect was founded in 
the year 1729 by one Mr Morgan and Mr John, Wes- 
ley. In the month of November that year, the latter 
being then fellow of Lincoln college, began to spend 
some evenings in reading the Greek New Testament, 
along with Charles Wesley student, Mr Morgan com- 
moner of Christ church, and Mr Kirkham of Merton 
college. Next year two or three of the pupils of Mr 
Johu Wesley, and one pupil of Mr Charles Wesley ob- 
tained leave to attend these mectings. ‘Two years af- 
ter they were jomed by Mr Ingham of Queen’s col- 
lege, Mr Broughton of Exeter, and Mr James Her- 
vey; and in 1735 they were joined by the celebrated 
Mr Whitefield, then in his 18th year. 

At this time it is said that the whole kingdom of 
' England. was tending fast to infidelity. ‘ It is come 
{says Bishop: Butler), I know not how, to be taken 
for granted) by many persons, that Christianity is not 
so much as a subject of inquiry, but that it is now at 
length discovered to be fictitious; and accordingly 
they treat it as if inthe present age this were an 
agreement among all people of diseernment, and no- 
thing remained but to set it up as a principal subject 
of mirth and mdicule, as it were by way of reprisals, 
for its having so long interrupted the pleasures of the 
world.” The Methodists are-said, with great proba- 
bility, to have been very instrumental in stemming 
this torrent. They obtained their name from: the 
exact regularity of their lives; which gave oceasion 
to a young gentleman of Christ church to say, “ Here 
is a new set of Methodists sprung up ;’ alluding to a 
sect of ancient physicians whieh went by that name. 
This extreme regularity, however, soon brought a charge 
against them, perhaps not altogether without foundation, 
of being too scrupulous, ‘and carrying their sanctity to 
too great a height. In particular it was urged, that 
they laid too much. stress upon the rubrics and canons 
of the church, insisted too much on observing the rules 
of the university, and took the scriptures in too literal 
a sense 3 and tothe name of Afethodists two others were 
quickly added, viz. those of Sucramentarians and the 
Godly Club. 

The principal person in this club while in its infan- 
cy appears to have been Mr Morgan, and next to him 
Mr John Wesley. They visited the sick, and institut- 
ed a fund for the relief of the poor; and the better 
to accomplish their benevolent designs, Mr Wesley 
abridged himself of all his superfluities, and’ even of 


some of the necessaries of life; and by proposing the » 


scheme’ to some gentlemen, they quickly increased 
their funds to 80l. per annem. This, which one should 
have thought would have becn attended with praise 
stead of censure, quickly drew upon them a kind of 
persecution ; some of the seniors of the university be- 
gan to interfere, and it was reported “ that the college 
censors were going to blow up the Godly Club*.” 
They found themselves, however, patronised and en- 
couraged by some men eminent for theirlearning and 
virtue 3 so that the society still continued, though they 
had suflered a severe loss in 1730 in the death of Mr 
Morgan, who had indeed been the founder of it. In 
i I 


in London, embarked for Georgia along with Mr © 
glethorpe, afterwards General Oglethorpe. The de- 
sign of this voyage was to preach the gospel’ to’ the 
Indians. By this time, however, it appears that Mr 
Wesley had cmbraced such notions as may without 
the least breach of charity be accounted fanatical. 
Thus ima letter to his brother Samuel, he conjures 
him to banish from his school “ the classics with their 
poison,”’ and to introduce instead of them such Chri- 
stian authors as would work. together with him in 
‘‘ building up lis flock in the knowledge and love of 
God.” 

During the voyage such a profusion of worship was 
observed, as we cannot help thinking savoured more of 
a Pharisaical than Christian behaviour; an account of 
which, as a similar strictness would certainly be incul- 
cated upon the disciples, and consequently must give a 
just idea of the principles of the early Methodists, we 
shall here transcribe from Mr Wesley’s life. ‘ From 
four in the’ morning till five, each of us used private 
prayer ; from five to seven we read the Bible together, 
carefully comparing it (that we might not lean to our 
own understandings) with the writings of the earliest 
ages ; at seven we breakfasted ; at eight were the pub- 
lic prayers ; from nine. to twelve learned the lan- 
guages and instructed the children; at twelve we met 
to give an aceount to one another what we had done 
since our last mceting, and what we designed to do be- 
fore our next; at one we dined; the time from dinner 
to four we spent in reading to those of whom each of 
us had taken charge, or in speaking to them separate- 
ly as need required ; at four were the evening prayers, 
when: ather the second lesson was explained (as it al- 
ways was in the morning), or the children were cate- 
chised and instructed before the congregation ; from 
five to six we again used private prayer; from six to 
seven [ read in our cabin to two or three of the pas- 
sengers, of whom there were about 80 English on 
board, and each of my brethern to a few more in 
theirs ; at seven I joined with the Germans in their 
public service, while Mr Ingham was reading between 
decks to as many as desired to hear; at eight we met 
again, to instruct and exhort one another; between 
nine and ten we went to bed, when neither the roar- 
ing of the sea nor the motion ofthe ship could take 
away the refreshing sleep which God gave us.” 

As they proceeded in their passage, this austerity 
instead of being diminished was increased. Mr Wesley 
discontinued the use of wine and flesh ; confining him- 
self to vegetables, chiefly rice and biseuit. He ate no 
supper; and’ his bed having been made wet by the 
sea, he lay upon the floor, and slept soundly till morn- 
ing. In his Journal he says, “ I believe I shall not 
find it needful to go to bed, as 7# 7s ealled, any morc ;”° 
but whether this was really done or not, we cannot 
Say. j ‘ 

The missionaries, after their arrival, were at first very 
favourably reccived, but in a short time lost the affections 
of the people entirely. This was owing to the behaviour 
of Mr Wesley himself, who appeared not only capri- 
cious but frequently despotic. He particularly gave 
oflence by insisting upon the baptism of children by 
immersion ; and his excessive austerity with regard to 

himself 
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Methodists. himself did not tend to give his hearers any favourable interval in England; but in 1744 he again set out for Methodists. 
—\—— opinion cither of the’superior sanctity or wisdom of their the western continent. ‘he remarkable success which “——~——— 


teacher. At last, on account of a difference with Mr 
Causton the storckeeper and chicf magistrate of Savannah 
which ended in a law-suit, he was obliged to return to 
I'ngland. 

Thus the cause of Methodism seemed to be entirely 
Jost in Georgia. But Mr Wesley was soon succeeded 
by a more popular and successful champion, viz. Mr 
George Whitefield ; who having spent his time during 
the voyage in eonverting the soldiers with whom he 
sailed, arrived at Savannah in Georgia on the 4th of 
May 1738. Here he was reeeived by Mr Delamotte, 
was joined by several of Mr Wesley’s hearers, and be- 
came intimate with some other ministers, Mr Ingham 
had made some progress in converting a few runaway 
Creek Indians, who had a settlement about four miles 
from Savannah; but being obliged to return to Eng- 
land in a few months, this design was frustrated, and 
the Indians in a few years separated. During the 
short time that Mr Whitefield resided at Savannah, he 
became extremely popular; and indeed the instances 
of his success in the way of making converts are very 
surprising. However, he was obliged to return to 
England in the autumn of that year, that he might 
receive priests orders. On his return to America in 
October 1739, he landed at Philadelphia, and instantly 
began his spiritual labours as in other plaees; being 
attended with astonishing success not only there but 
wherever he went. Passing through the colonies of 
Virginia, Maryland, North and South Carolina, the 
number of eonverts continually increased ; but on his ar- 
rival at Savannah, he found the colony almost deserted. 
fe now resumed the seheme he had formerly projeet- 
ed of bnilding an Orphan-house; and. for this he madc 
the frst collection at Charlestown in South Carolina, 
amounting to about vol. sterling. His zeal in the 
cause of religion, or of the colony, were not, however, 
sufheient to procure him the favour of those in power. 
On Ins return to Philadelphia, after a short stay at Sa- 
vannah, the churehes were denied lim; but he was 
made ample amends by the success whieli attended his 
field preachings and private efforts. Religious socie- 
ties were everywhere set up, and many were convert- 
ed with symptoms of cnthusiasm, different aecording 
fo their various tempers and eonstitutions. During 
this exeursion, he was so successful in his collection for 
the Orphan-house, that on his return to Savannah he 
brought along with him money and provisions to the 
value of sool. sterling. 

Lhe sueccss in Georgia was now greater than ever ; 
but the many charities which it was neeessary to sup- 
ply, rendered it neecssary in a short time for him to 
undertake another journey to Charlestown. Here his 
principles met with the greatest opposition. He had 
lost the favour of the eommissary by his field-preaeh- 
ing, and was denied the sacrament. ‘The opposition, 
however, was altogether fruitless; the number of con- 
verts increased wherever he went, and he now under- 
took a voyage to New England. In this place also 
the established clergy were his enemies ; but the usual 
suecess attended his other endeavours, and proeured 
sool. more for the use of the Orphans in Georgia. 

From the year 1741 to 1743 America was deprived 
of Mr Whitcficld’s preaching, he having spent that 
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had Intherto attended his labours now stirred up many 
opponents; and these had met with the greater suc- 
cess, as none of the Methodist preachers whom he 
had left were possessed of such abilities either to gain 
the favour of those who heard them, or to defend their 
doctrines against objeetions. Mr Whiteficld’s suecss, 
however, was the same as before: he even found 
means to inspire the military class with sueh sentiments 
of devotion, that Colonel Pepperell could not under- 
take his expedition against Louisbourg without first 
consulting Mr Whitefield ; and great numbers of New- 
Englanders went voluntecrs, confident of vietory, in 
conscquencc of the discourses of their teacher. 

From the continent of Ameriea Mr Whitefield 
took a voyage to the Bermudas islands; and here, as 
everywhere else, he met with the most surprising suc- 
cess. Here also eolleetions were madc for the Or- 
phan-housc in Savannah, which were transmitted to 
that place. 

Supposing it to be better for his eause to visit dif- 
ferent countries, than to take up a permanent resi- 
denee in onc, Mr Whitefield left Bermudas in a few 
months, and did not return to America till 1751, 
when the Orphan-house was found to be in a very 
flourishing situation. After a short stay, he set sail 
again for Britain. Here he remained two years, and 
then set out on another visit to America, landing at 
Charlestown on the 27th of May 1754. His presence 
constantly revived the spirits and cause of his party, 
and added to their:‘numbers wherever he went. Next 
year he returned to England; but after labouring in 
the usual manner, and meeting with the usual success 
there till the year 1763, he set sail again for Ameriea, 
and arrived at Virginia in the latter end of August. He 
now visited all the eolonies, and found that great pro- 
gress had been made in converting the Indians. On 
his arrival at Georgia, matters werc found in a very 
flourishing situation, and he received the thanks of 
the governor and prineipal people for the great benc- 
fit he had heen to the colony ; which shows, that the 
stories whieh had been so industriously propagated, 
concerning the avarice of him and other Methodist 
preachers, werc, partly at least, unfounded. In 1765 
he returned to England; and in 1769 made his se- 
venth and last voyage to America, landing at Charles- 
town on the 3oth of November the same year. He 
was still attended with the same success; and indeed 
it is impossible to read, without admiration, on ac- 
count of the efforts made by himself and Mr Weslcy, 
to propagate their tenets in the different parts of the 
world, 

For a very considerable time Mr Whitefield was 
the only Methodist who paid any attention to A- 
merica; and in that eeuntry he was more popular 
than even in Europe. Towards the end of his life, 
several Mcthodists having cmigrated from Britain, 
formed distinet societies in New York and Philadel- 
phia. ‘These quiekly increased in number ; and, about 
the time that the war with Britain began, their num- 
bers amountcd to about 3000 in Virginia, Maryland, 
New York, and Pennsylvania. ‘They would pro- 
bably have inereased mucli more, had it not been for 
the imprudence of some of their preachers, who intro- 
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Methodisis. troduced pulitics into their discourses, and thus ren- tally discntangled, both from the state and the Eag- xithodists, | 
nym ered themselves obnoxious to the people among whom lish hierarchy, we dare not entangle them again either ) 
they lived. Among those who hurt the cause in this with the one or the other. ‘They are now at full li- 
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mannce was Myr Wesley himself, who, by wnting a 
piece entitled A Calm Address to the American Colo- 
gies, would in all probability have ruined it, had not a 
ecntleman, with whom he was connected, destroyed or 
sent back to England the whole impression as soon as 
it arrived m America, so that its existence was scarce 
known in that continent. At the conclusion of the 
war, Dr Coke, who in 17476 had left a curacy in Eng- 
land in order to jom Mr Wesley, paid a visit to his 
friends in America; though it had been imagined that 
a total separation had taken place between the Ameri- 
can and European Methodists. ‘This breach was, how- 
ever, made up by a manceuvre of Mr Wesley ; for no 
sooner had the Amcricans obtained thei independence, 
than he, who had Intherto hranded them with the name 
of rebels, sent a congratulatory letter on their freedom 
from the ** State and the Hierarchy,’ and exhorting 
them to “ stand fast in that liberty with which God had 
so strangely made them free.’ To show Ins zeal in 
their service still farther, he gave ordination, by laying 
en of hands, to several preachers who were to embark 
for America, and consecrated Dr Coke onc of the bishops 
of the Methodist Episcopal church in that country. He 
extracted also from the liturgy of the English church 
one for the American Methodists, taking particular 
care to expunge every expression that had a particular 
respect to the regal authority. 

Such proceedings in one who had formerly profes- 
sed such extraordinary attachment to the Enghsh 
church, could not but require an apology; and this 
was accordingly made in a pastoral letter transmntted 
to the American societies, and addressed “ to Dr 
Coke, Mr Astbury, and our brethren in North Ame- 
rica.” In this letter he makes the following defence 
of his conduct. ‘“ Lord King’s account of the pr- 
mitive church convinced me, many years ago, that 
bishops and presbyters are the same order, and con- 
sequently have the same right to ordain. For many 
vears I have been importuned, from time to time, to 
exercise this right, by ordaining part of our travelling 
preachers, But I have still refused, not only for the 
sake of peace, but because I was determined, as little 
28 possible, to violate the established order of the na- 
tional church to which 1 belonged. But the case is 
widely diflereat between England and North Ameri- 
ea. Here there are bishops who have a legal juris- 
diction: in America there are none, ncither any pa- 
rish ministers : so that for some hundred miles toge- 
ther, there is none either to haptize, or to admimister 
the Lord’s supper. Here, therefore, my scruples are 
at an end; and I conceive myself at full liberty, as T 
violate no order, aud invade no man’s riglit, by ap- 
pointing and sending labourers into the harvest. It 
has indeed been proposed to desire the English bishops 
to ordaim part of our preachers for America ; but to 
this I object. 1. I desired the bishop of Londen to 
ordain only one, but could not prevail. 2. If they 
consented, we know the slowness of their proceed- 
ings; but the matter admits of no delay. 3. If they 
would ordain them now, they would likewise expect 
to govern them; and how grievously would that cn- 
tangle us. 4. As our American brethren are now to- 


berty simply to follow the scripture and the primitive 
church ; and we judge it best, that they should stand 
fast in that lberty wherewith God has so strangely 
made them free.” 

Dr Coke, on the consecration of Mr Astbury to the 
office of a bishop, made another apology. ‘ The church 
of England (says he), of which the socicty of Mc- 
thodists m general have till lately professed themselves 
a part, did for many years groan in Amenca under 
grievances of the heavicst kind. Subjected to a merar- 
chy which weighs cvery thing in the scale of politics, 
its most important mterests were repeatedly sacrificed to 
the supposed advantages of England. ‘The churches 
were in general filled with the parasites and bottle-com- 
panions of the rich and great. The humble and most 
importunate entreaties of the oppressed floeks, yca the 
represcntations of a general assembly itself, were con- 
temned and despised. Every thing sacred must bow 
down at the feet of a party; the holiness and happiness 
of mankind be sacrificed to their views ; and the drunk- 
ard, the fornicator, and the extortioner, triumphed over 
bleeding Zion, beeause they were faithful abettors of 
the ruling powers. The memorable revolution has 
struck off these intolerable fetters, and broken the anti- 
christian union which befere subsisted between church 
and state. Aud had there been no other advantage 
arising from that glerious epoch, this itself, I believe, 
would have made ample compensation for all the cala- 
mities of the war ; one happy consequence of which was 
the expulsion of most of those Inrelings, who “ ate the 
fat, and clothed themselves with the wool, but strength- 
ened not the diseased,”? &c. The parochial churches 
in general being hereby vacant, our people were de- 
prived of the sacraments through the greatest part of 
these states, and continuc so still. What method can 
we take in so critical a juncture ? God has given us 
sufficient resources in ourselves; and, after mature 
deliberation, we bclieve that we are called to draw 
them forth. 

‘¢ Bat what mght have you to ordain?” The same 
right as most of the churches in Christendom ; ovr or- 
dination, in its lowest view, being equal to any of the 
preshyterian, as originating with three presbyters of 
the church of England. “ But what mght have you 
to exercise the episeopal office??? To me the most 
manifest and clear. God lias been pleased to raise up, 
by Mr Wesley, in America and Enrope, a numerous 
society well known by the name of Alethodists. The 
whole body have invariably esteemed this man as their 
chief pastor under Christ. He has constantly appoint- 
ed all their religiods officers from the Inghest to the 
lowest, by himself or his delegate. And we are fully 
persuaded there is no church efhce which he judges 
expedient for the welfare of the people entrusted to his 
charge, but, as essential to his station, he has power to 
ordain. ‘‘ But, do not you break the succession ?” 
The uninterrupted suceession of bishops is a point that 
has long been given up by the most ahle Protestant de- 
fenders of episcopacy. Bishop Hoadley himself, in his 
cclebrated controversy with Dr Calamy, allows it to be 
unnecessary. His words are, ‘ To the 13th question I 
answer, that I think not an uninterrupted line of suc- 

cession 


Mer i} iP 
Methodists. cession of regularly ordained bishops necessary.’ He al- 
so grants the authenticity of the anecdote given us by 
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St Jerome, which informs us, that the church of Alex- 
andria had no regular succession from the time of St 
Mark the evanzelist, the first bishop of that church, to 
the time of Dionysius, a spaec of 200 years; but the 
college of presbyters, on the death of a bishop, elected 
another in his stead. We are also informed, from the 
epistle of St Clement to the Corinthians, written soon 
after the death of St Paul, a writer whose works arc 
next in precedence to the canon of scripture, and pro- 
bably written by immediate inspiration, that the church 
of Corinth was then governed only by a college of 
presbyters. And from the epistle of Polycarp to the 
church of Philippi, written in 116, we also find that the 
Christian Philippians were then governed only by a 
college of presbyters. So that the primitive Christians 
were so far from esteeming the regular succession 
as essential to the constitntion of a Christian church, 
that, in some instances, episcopacy itself was wholly 
omitted. 

Such was the defence urged by Mr Wesley for this 
extraordinary assumption of episcopal powers: a con- 
duct, however, of which he afterwards repented, as 
tending to make a final separation betwixt his fol- 
fowers and the church of England. Yet it does not 
appear that this had any bad effect on the minds of 
his American brethren; for Dr Coke, on his arrival 
on the western continent, found the societics numerous 
and flourishing. His first efforts were directed against 
the slave trade; and not only the abolition of that 
traflic, but the release of all those who were actually 
slaves at the time, seem to have been his favourite ob- 
jects. By interfermg in this matter, however, per- 
haps with too much zeal, he involved himself in dan- 
ger. Some riots took place, and a lady oflered the 
mob 50 guineas if they would give the Doctor 100 
lashes. ‘Chis piece of discipline would have been in- 
flicted, had it not been for the interposition of a sturd 
colonel ; and the Doctor had not only the satisfaction 
of escaping the intended punishment, but of seeing his 
doctrine so far attended to, that some slaves were eman- 
eipated. 

Mr Hampson, in his Memoirs of Mr Wesley, observes, 
that “ the colonists, in the infancy of Methodism, con- 
ilucted themselves with more propriety than the Eng- 
lish. There was little or no persecution, nor any thing 
iike a riot, except in one or two instances which have 
been mentioned as the consequence of the animadver- 
sions on slavery; and even these were productive of no 
mischief. Not a creature was materially injured; no 
bones were broken, nor any lives lost; which was not 
the case in this country. Here many thousands of in- 
nocent people were subjected tothe grossest indignities, 
and several were eventually sacrificed to the fury of 
their persecutors. 

“6 While we commend the Americans for their be- 
haviour in opposition to the brutality of English mobs, 
it may be proper to inquire into the sources of this 
distinction. Something of this may have arisen from 
similarity of sentiment. The Americans, from the first 
beginnings of colonization, had ‘been accustomed to 
the doctrines of the old puritans and nonconformists, 
which in many respects have a near afhnity to the Me- 
thedistic tenets. The origin of Methodism in Ame- 


ers, with those ridiculous effects with wlnch it was ac- 
companied in these kingdoms. Most of the preachers, 
who went over to the continent, having laboured for 
some yeurs in Europe previous to their having crossed 
the water, had exhausted their wildfire ; so that their 
discourses were more scriptural and rational than those 
of the primitive Methodists. Another rcason may be 
found in the education of the Americans. As a people, 
they are better cultivated than the body of the English ;' 
they are chielly composed of merchants and a respectable 
yeomanry : and there is but a small proportion of that 
class, so superabundant here, which we distinguish by 
the name of 20d. 

“The only exception we have heard, to their ex- 
emptiou from the extravagancies which in this coun- 
try marked the infaney of Mcthodism, is a custom 
they have introduced in Maryland and Virginia. Fre- 
quently, at the conclusion of a sermon, the whole 
congregation began to pray and to praise God aloud. 
Lhe uproar which this must create may easily be con- 
ceived. Some we ure told, are great admirers of this 
species of enthusiasm, im which every man is his own 
minister, and one sings and another prays, with the 
most discordant devotion. But we will not dignify 
such indecency with such a name. Its proper appel- 
lation 1s fanaticism. We hope, that, for the future, 
religion will never appear in this country under so 
odious a form; and greatly is it to be lamented, that, 
among the friends of Christianity, any such absurdi- 
tics should arise, to furnish infidels with occasions of 
triumph.” 

Our author informs us, that the occupation of the 
Methodist preachers in America was very laborious. 
In the course of the day they frequently rode 20 or 
30 miles, preaching twice or thrice, and sometimes 
to considerable congregations. Notwithstanding this 
labour, however, few or none of them ever thought 
of returning to Britain. Several reasons may be as- 
signed for the pleasurc they took in this laborious ex- 
ercise. “ Their excursions (says Mr Hampson) throngh 
immense forests abounding in trees of all sorts and 
sizes, were often highly romantic. Innumerable ri- 
vers and falls of water; vistas opening to the view, 
in eontrast with the uncultivated wild ; deer now shoot- 
ing across the road, and now scouring through the 
woods, while the eye was frequently relieved by the 
appearance of orchards and plantations, and the houses 
of gentlemen and farmers peeping through tlie trees ; 
formed a scenery so various and picturesque, as to 
prodnce a vuriety of reflection, and present, we will 
not say to a philosophic eye, but to the mind of every 
reasonable creature, the most sublime and agreeable 
images. 

“¢ Their worship partook of the gencral simplicity. Tt 
was frequently conducted in the open air. The woods 
resounded to the voice of the preacher, or to the singing 
of his numerous congregations 5 while their horses, fas- 
tened to the trees, formed a singular addition to the so- 
Jemnity. It was indeed a striking picture ; and might 
naturally impress the mind with a retrospeet of the an- 
tediluvian days, when the hills and valleys re-echoed 
the patriarchal devotions, and a Seth or an Enoch, in 
the shadow of a projecting rock, or beneath the foliage 
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Methodists, of some venerable oak, delivered his primeval Iec- mons. As he made but a short stay, it could hardly be Methodists 
woe—y~ee/ tures, and was a “ preacher of righteousness to the considered asa fairtrial. Should a mission be cstablish- 


people.”’ 

The Ameriean hospitality is supposed by Mr Hamp- 
son to have been another rcasou for the assiduity of the 
Methodist teachers, as well as the consciousness of 
being well employed, and the satisfaction resulting 
from considerations of pubhe utihty. As many of 
the preachcrs were men of fervent picty, this reflec- 
tion would have its full weight; and the instruction 
of the ignorant and the reformation of the profligate 
would be considered as the best recompense of their la- 
bours. Spreading themselves through the continent, 
they took in Nova Scotia, Georgia, with the principal 
places in both Carolinas, Virginia, Maryland, Dela- 
ware, Pennsylvania, New Jersey, and New York; 
numbering upwards of 43,000 members of their so- 
ciety, exclusive of about 80 itinerants, and a consider- 
able numbex of local preachers, who took no circuits, 
but assisted occasionally im the neighbourhood of their 
respective residence. 

‘The large and expensive buildings which the co- 
lonists have erected for public worship, almost exceed 
credibility ; and- several colleges arc founded for the 
imstruction of youth. How tar the proposed plan of 
‘uniting genuine religion and extensive learning will 
be carried into execution, time only can discover. It 
must materially depend on the character of the pre- 
sidents and tutors, and the provision that shall be made 
for their support. Men of real erudition will never 
be procured at low salaries; and it is in vain to at- 
tempt establishments of this sort without a hberal pro- 
vision for the professors of every branch of science. 
'‘I'wo. of these places are called Cokesbury and Wesley 
Colleges. How they are endowed, or whether they 
propose to obtain authority to confer degrecs, we are 
not informed. But perhaps they are rather schools 
than colleges ; which indecd is a circumstance to be 
wished, as good grammar schools are of the utmost ser- 
vice to the progress of literature. 

The great success which attended the Methodist 
preachers in America naturally determined Mr Wes- 
ley to try the West India islands. The Moravians 
had already attempted to establish their principles m 
some of these islands; and in 1786 some preachers 
were sent from the Methodists in England to the West 
Indics. In many of these they met with succcss. So- 
cieties were formed in Barbadoes, St Vincent’s, Do- 
minica, St Christopher’s, Nevis, Antigua, St Eusta- 
tus, Tortola, and St Croix, amounting in all to near 
5000 persons. Aft this time the whole number of 
Mcthodists in America and the West Indies amounted 
to about 48,302. These societies consisted both of 
whites and blacks: on the continent they were mostly 
whites, but in the islands negroes. ‘ But it is to 
be observed (says Mr Hampson) that the subjection of 
the neesrocs, and the obedicnce in which they are 
trained, must inculeate a docility peculiarly favour- 
able to the purposes of a mission.’? Some of the mis- 
sionaries went also to St Vincent’s, where they met 
with some success, and have established some schools, 
in whieh their children are carcfully instructed in the 
principles of religion. 

‘‘In January 1789 (says our author), Dr Coke 
paid a visit to Jamaica, and gave them several ser- 


cd here, as well as in the other islands, which will pro- 
bably be the casc, it is hoped it will he the means of 
correcting one vice at least, and that is duelling 5 a sa- 
vage relick of Gothic barbarity, by which all the 
islands have for many years becn distinguished. Per- 
haps too it will give some check to the spirit of luxury 
and dissipation ; and teach the planters, if it be found 
impracticable to emancipate their slaves, at least to 
treat them with humanity.” 

It has been debated among the leading men of the 
Methodistical profession, whether the cause might not 


be served by sending missionaries to the East Indies - 


and to Africa; but these projects were dropped, as 
there was no invitation, nor any prospect of success 
if it-had been adopted. A mission has been formed to 
the new settlement called Kentucky, on the confines of 
the Indian territories, near the Mississippi. The dan- 
ger of the missionaries at the time they undcrtook this 
servicc was certainly very great; yet such was their 
zeal for the cause, that they voluntarily offered them- 
selves: but we are not yet informed what success they 

have met with. | 
While Methodism was thus making rapid progress 
in America, its teachers were equally indcfatigable 
in Britain. A most remarkable particular, however, 
occurs with regard to Myr Wesley himself; for though 
he had gone to Georgia, as has been already related, 
to convert the Indians to Christianity, yet on his re- 
turn to England in 1738, he took it into his head 
that he, their tcacher, was not yct converted : the rea- 
son was, that he had not the faith of assurance. ‘This, 
however, was not long wanting. He arrived in Eng- 
land on the first day of February, and was blest with 
the assurance on the sixth of March following. This 
was immediatcly announced to the public; and the 
consequence, if we may belicve him, was, that God 
then began to work by his ministry, which he had 
not done before. Being jomed by one Kinchin, a 
fellow of Corpus, they travelled to Manchester, Holms 
Chapel, Newcastle in Staffordshire, and other places, 
where they preached, exhorted, and conversed on re- 
ligious subjects, in public houses, stables, &c. some- 
times meeting with success and sometimes not. Du- 
ring this peregrination Mr Weslcy certainly displayed 
a great deal of superstition, which we must undoubt- 
edly suppose to have been communicated to his hear- 
ers, and to have caused them act on many occasions 
in a very ridiculous manner. An instance follows:— 
‘The next day (says he), March rith, we dined 
at Birmingham, and, soon after we left it, were re- 
proved for our negligence there (in Ictting those who 
attended us go without either exhortation or instruc- 
tion) by a severe shower of hail!’? About the lat- 
ter end of March or beginning of April he and his 
companion began to pray ewtempore, leaving off en- 
tircly the forms of the church of England, to which 
he had formerly been so devoted. ‘The doctrine of 
instantancous conversion, which his imagination had 
suggested to him as a work performed on himself, 
was greedily received by seme of his hearers; and all 
the converts to the new doctrine confirmed themselves, 
and coatributed greatly to persuade others, by declara- 
tions of their experzences, as they called them: how- 
ever, 
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sion sooner than May 24th of the same year. 

This new doctrine of an instantaneous, and in fact 
miraculous impulse, though greatly relished by the 
enthusiastical part of the society, was very much dis- 
liked by others, particularly My Charles Wesley his 
brother, who warned him of the miselicf le was do- 
ing; though he himself was soon converted, and, 
what is very astonishing, two days before John Wes- 
ley himself. ‘he particulars related of these miva- 
culous eonversions are truly disgraceful, aud eould not 
but bring into contempt the society which consisted 
of such enthnsiasts. ‘* Many (says Mr Hampson) are 
represented as falling suddenly to the ground, in hor- 
ror and agony not to be conceived, and rising again 
with equal expressions of peace and consolation.”— 
Their conversions were usually attended with these 
violent symptoms; and, for several years, few mect- 
ings occurred where Mr Wesley presided, without one 
or more instances of the same kind. I[t was not pos- 
sible that such transactions should pass withont notice. 
‘The confusion that too often prevailed, the emotions 
ot the persons affected, and the exultations of the rest, 
which were severally animadverted upon, gave great 
and general offenee. Many insisted, that it must ei- 
ther be occasioned hy the heat of the rooms, and the 
agitation of the animal spirits under diseourses of the 
most alarming nature ; or that it was mere artifiee and 
hypocrisy. 

In the mean time, two of the sons of a Mrs Haut- 
ton in London, happening to beeome converts to the 
new doetrine, this lady was so much offended, that 
she wrote to Mr Samuel Wesley, informing him, that 
she was of opinion his brother John had lost his senses ; 
and requesting, that the next time he came to lis house, 
he, Mr Samuel, would cither confine or convert him. 
All that could be done, however, to prevent the pro- 
gress of the new doctrine was insufhicient ; and the first 
Methodist society was formed in London on the first 
of May 1738, when about 50 agreed to meet together 
onee a-weck, for free conversation, begun and ended 
with singing and prayer. 

All this time, however, it seems that the conver- 
sion of Mr Wesley was far from being so complete as 
that of many of his hearers. He had preached and 
converted others, while he himself was absolutely un- 
converted. The knowledge of the true saving faith 
was only revealed to him on the 6th of March, and 
he did not experience its power till the 24th of May; 
and even after this, his doubts and fears were still so 
great, that on the 13th of June he undertook a 
voyage to Germany, where, in the company of Count 
Zinzendorff, his faith scems to have been thorouglily 
conhrmed. 

On Mr Wesley’s return, September 16th, 1738, 
he applied himself with the greatest assiduity and suc- 
cess to the propagation of his doctrine. Multitudes 
of converts were made in various parts of the king- 
dom; and the reproaches poured upon him by his 
opponents, seemed to have rendered his zeal more fer- 
vent if possible than before. It is remarkable, how- 
ever, that some of his old friends were now so much 
offended with his conduct or his principles, that they 
absolutely refused to keep company with him. His 
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‘ethodists. ever, though a knowledge of the saving assuranee had 
——— been given on March 6th, he does not date his conver- 
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original plan seems to have been, to make an union of Methodists. 
clergymen, and disseminate his principles by thar “-v-~ 


means. But in this he sueeeeded so ill, that ina letter 
written in 1742, he wished fora clerical assistant, were 
he only in deacons orders: but adds, “ I know of 
none such, who is willing to cast in his lot with us; 
and I scarce expect I shall, beeause I know how fast 
they are rivetted in the service of the devil and the 
world beforc they leave the university.’’—Finding at 
last that nothing could be done with them, he was ob- 
liged to have reeourse to lay preachers; and easily se- 
lected those who appeared to have the greatest talents 
for prayer and exhortation in the private meetings ap- 
pointed for that purpose. Thus he at once raised 
himself to be the head of a sect ; as the lay preachers 
willingly yielded obedienee to lim who had the ad- 
vantages of superior learning and abilities, and was be- 
sides in orders as a clergyman; and this obedienee he 
did not fail on every occasion to exact. 

If his doetrine had formerly given offence to the 
established elergy, the appointment of lay preachers. 
was reckoned much worse; and their being appointed 
withont any form of ordination whatever, which al- 
most all of them were, subjeeted them to contempt 
and reproach, which their want of learning, and very 
often of natural abilities, did not contribute to re- 
move. ‘Thus finding the ehurehes shnt against him 
and Ins followers, he was obliged to preach in the 
fields, and made his first essay in this way on the se-. 
cond of April 1739, in the neighbourhood of Bris- 
tol; Mr Whiteficld having set lim an example the 
day before. 

The success of those ignorant and itinerant preaeh- 
ers, with their absurd and uncharitable discourses and 
behaviour, so provoked their adversaries, that a per- 
secution was soon eommenced against them. My 
Wesley himself was calumniated in the harshest man- 
ner, being sometimes said to be a Jesuit, sometimes 
an illiterate enthusiast, as tle people took it into their 
heads. Many pretended to answer him in writing, 
without being alle to do so: the conscquence was, 
that their defieieney of argument was supplied by 
inveetive, and the most scandalous performances made 
their appearance. Some of the English clergy so far 
forgot themselves as to instigate the mob against them,:. 
and the most cruel outrages were committed upon 
them in various places. [or some time the persecuted 
party adhered to the doctrines of passive obedienee and 
non-resistance, whieh their inhuman adversaries did 
not fail to take the advantage of.—The less they were 
opposed, the more insolent they became. ‘The’ Me- 
thodists were frequently in danger of their livess 
Men, women with child, and even children, were 
knocked down and abused with the same undistin- 
guishing fury. Houses were stripped of their fnrni- 
ture, vast quantitics of furniture earried off, feather- 
beds cut in pieees and strewed over the streets, several 
reputahle people were forced into the army, &c. To 
the disgrace of magistracy also it was found, that when 
applieation was made te the justices of thé peace, re- 
dress was commonly denied 3 nor was a stop put to these 
shameful proceedings without a royal mandate for the 
purpose. 

From the year 1738 to 1747 Mr kWesley and his 
itinerants were employed in various parts of England. 

In; 
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“Wctodicts. a 1447 he went ever to Dublin, where a society had 
weey~e/ hecn formed by one Mr Wilhams .a clergyman.— 


Herc they proved so-successful, notwithstanding the 
number of Papists, and the violence of their other op- 
ponents, that in 1750 they had erected mecting- 
houses in every part of the kingdom, and had formed 
29 circuits, which cmployed 67 itmerants, besides a 
considerable number of local preachcrs. An invita- 
tion was given to Mr Wesley, in 1751, to visit Scot- 
land, by an officer in quarters at Musselburgh. He 
accordingly took a journcy thither the same year; 
but left the place, after preaching im it once or twice. 
In 1453 he returned to Scotland, aud visited Glas- 
gow. Socictics were at length formed in that city, 
as well as at Edinburgh, Dundee, Aberdeen, Inver- 
ness, and a tew other places: but his success was hy 
ho means equal to what it had been in other parts ; 
for in 1790 the number of circuits in Scotland was 
no more than eight, which were supplied by 20 iti- 
nerants. 

Mr Whitefield, the other great labourer im the 
vineyard, was equally indefatigable, and probably 
more successful than Mr Wesley. Before entering 
into orders, he had formed a society of religious per- 
sons at Gloucester: here he preached his first sermon 
on the Necessity and Benefit of Religious Society ; 
here he became cxtremely popular, as well as at 
Bristol and Londen, while preparing to set sail for 
Georgia for the first time; and in all places to which 
he came, large collections were made for the poor. 
He maintained the same doctrine with Mr Wesley 
as to the new birth; which likewise gave offence to 
the clergy when delivered by him, as it had done with 
Mr Wesley. In the various intervals of his voyages 
to America, he employed himself with the very same 
assiduity in Britain and in Ireland, which we have al- 
ready taken notice of in the western continent. Tis 
success was cverywhere prodigious. In 1741 he was 
invited to Scotland, and preached his first sermon 
there at Dunfermline. From thence he went to E- 
dinburgh, and preached in sevcral of the established 
churches, but differed with Mcssrs Ralph and Ebene- 
zer Erskine; so that he, as well as Mr Wesley, prov- 
ed unsuccessful in forming a coalition with any other 
religious party. In the private way, however, his 
success was very considerable, at Edinburgh, Glas- 
gow, Aberdeen, Dundee, and other places. In 1742 
be paid a second visit to Scotland, and a third one 
m 1748. In 1751 he visited Iveland for the first 
time; and preached to great multitudes, without be- 
ing molested, even in places where others had becn 
mobbed. ‘From thence he returned to Scotland the 
same year, and speaks im very favourable terms of the 
attention the people there paid to their Bibles. In 
7 52 and 1753 lre again visited the samc kingdom, and 
the last time distinguished himself by preaching against 
the playhouse in Glasgow. In 1756 he returned 3 
and by his animated “discourses at Edinburgh against 
Popery and arbitrary powcr, was owned to have con- 
tributed very much to the increase of courage and 
loyalty in this country. Next year he again visited tlre 
Scottish capital during the time that the General As- 
sembly sat, and his sermons were attended by several 
oi’ the members. At Glasgow he made a large col- 
fection for the poor of that city, and: from thence ‘took 
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a voyage to Ireland. 
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He was received with the usual Methodists 


affection by the lower classes of Protcstants; but the “-V—™)_ 


Popish rabble, exasperated at ‘his success, a}most nur- 
dered him with stones. After passing through a great 


part of Ireland, visiting England and Wales, he paid 


another visit to Scotland, where four clergymen now 
lent him their pulpits. His last visit was in the sum- 
mer of 1758, when his congregations were as large as 
ever; and it 1s to his endeavours principally that we 
are to ascribe the great number of Methodist societies 
uow existing in Scotland. 

With regard to the religious principles of the Me- 
thodists, we cannot center into any particular detail ; 
neither indeed arc there any doctrines peculiar to all 
included under that name, except the single one of 
universal redemption. In March 14741, 
being returned to England, entirely separated from Mr 
Wesley and his friends, ‘ because he did not hold the 
decrees.’’——Here was the first breach, which warm men 
persuaded Mr Whiteheld to make, merely for a dif- 
ference of opinion. ‘Those indeed who believed uni- 
versal redemption, had no desire at all to separate: but 
those who held particular redemption, would not hear 
of any accommodation, being determined to have no 
fellowship with men that “were in such dangerous 
errors.” So there were now two sorts of Methodists 
so called ; those for particular, and those for general 
redemption, 

Not many years passed, before William Cudworth 
and James Kelly separated from Myr Whitefield.— 
These were properly Antinomians, absolute avowed 
enemies to the law of God, which they never preach- 
ed or professed to preach, but termed all /egalists who 
did. With them, preaching the law was an abomina- 
tion, They had nothing to do with the law. They 
would preach Christ, as they called it; but without 
onc word either of holiness or good works. Yet 
these were still denominated Methodists, although dif- 
fering from Mr Whitefield both in judgment and 
practicc, abundantly more than Mr Whitefield did 
from Mr Wesley. 

In the mean time, Mr Venn and Mr Romaine be- 
gan to be spoken of: and not long after Mr Madan 
and Mr Berridge, with a few other clergymen, who, 
although they lad no ccunexion with each other, 
yet preaching salvation by faith, and endeavouring to 
live accordingly, to be Bible Christians, were soon in- 
cluded in the general name of Alethodists. And so in- 
deed were all othcrs who preached salvation by faith, 
and appearcd more scrious than their neighbours. 
Some of these were quite regular in their manner of 
preaching : some were quite irregular, (though not 
by choice ; but necessity was laid upon them, they 
must preach irregularly, or not at all): and others were 
between both; regular in most, though not in all par- 
ticulars. 

In 1762, George Bell and a few other persons be- 
gan to speak great words. In the latter end of the 
year they foretold that the world would be at an end 
on the 28th of February. Mr Wesley, with whom 
they were then connected, withstood them both in 
public and private. This they would not endure : 
so, in January and February 1763, they scparatcd from 
him, under the care of Mr Maxfield, one of Mr Wes- 
ley’s preachers. But still Mr Maxfield and his adhe- 
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ethodists rents, even the wildest enthusiasts among them, go 
my under the general name cf Afcthodists, and so bring 


a scandal upon those with whom they have no con- 
nexion. 

At present, those who remain with Mr Wesley 
are mostly Church of England men. They love her 
articles, her homilies, her liturgy, her discipline, and 
unwillingly vary from it in any instance. Mean time, all 
who preach among them declare, we are all by nature 
childrenof wrath, but by grace we are saved throughfaith : 
saved from both the guilt and from the power of sin. 
They endeavour to live according to what they preach, 
to be plain Bible Cliristians; and they meet toge- 
ther at convenient times, to encourage one another 
therein. Thcy tenderly love many that are Calvinists, 
though they do not love their opinions. Yea, tlicy 
love the Antinomians themselves; but it is with a love 
of compassion only, for they hate their doctrines with 
a perfect hatred; they abhor them as they do hell fre: 
being convinced nothing can so eflectually destroy all 
faith, all holiness, and all good works. 

We shall conclude this article with the words of Mr 
Hampson, which must certainly be accounted just, what- 
ever objections may be madc to some parts of the prin- 
ciples or behaviour of the Methodists. ‘“‘ If they pos- 
sess not much knowledge, which, however, we do net 
know to be the case, it is at least certain, they are not 
deficient in zeal: and without any passionate desire to 
imitate their example, we may at least commend their 
endeavours for the gencral good. Every good man 
will contemplate with pleasure the operation of the 
spirit of reformation, whether foreign or domestic ; 
and will rejoice in every attempt to propagate Chri- 
stianity in the barbarous parts of the world. An at- 
tempt which, if in any tolerable degree successful, wall 
do infinitely more for their civilization and happincss, 
than all the united energies of those boasted bencfac- 
tors of mankind, the philosophic infidels.” 

The minutes of the conference of the Mcthodists 
held at Leeds in August, 1806, represent the numbers 
of that society to be as follows : 


In Great Britain, - - 110,893 
fn Ireland, - - - 2337673 
Gibraltar, - - 40 
Nova Seotia, New Brunswick, and New- 
foundland, - - - 1418 
Wrest Indies, whites 1775, coloured people 
13,165, : . - —- 14,940 
United States, whites 95,628, coloured people 
24,316, y : 119,945 
Total, 2'70,919. 


Mervopists (Afethodic7), in the history of medi- 
eine, a sect of ancient physicians, who reduced the 
whole art of healing to a few common principles or ap- 
pearances. The Mcthodists were the followers of 
'Thessalus ; whence they were also called Lhessaler 
They were strenucusly opposed by Galen in several of 


his writings ; who scrupled not to assert, that the me- 


thodical heresy ruined every thing that was good in the 
art. According to Quincy, the Methodzsts (Methodicz ) 
are those physicians who adhere to the doctrine of 
Galen, and the schools ; and who cure with bleeding, 
purges, &c. duly applicd according to the symptoms, 
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circumstances, &c. in opposition to empiries and che-Methodisis: 


mists, who use violent medicines, and pretended secrets 
or nostrums. 


METHUSELAH, the son of Enoch and father of 


_Lamech, was born in the year of the world 687, begat 


Lamech in. 874, and died in 1656, being the very year 
of the deluge, at the age of 969, which is the greatest 
age that has been attained to by any mortal man upon 
earth (Gen. v. 21, 22, &e.). According to the text 
of the Septuagint, Methuselah must have lived 14 years. 
after the deluge; and. aecording to other copies, he 
died six years before it: but it is generally agreed on, 
that these copies, as well as the Septuagint, are cor- 
rupted in this place. 

METHYMNA, in Aneczent Geogrephy ,.a town 
the island of Lesbos. It was the second city of the 
island in greatness, population, and opulence. Its terni- 
tory was fruitful, and the wines it produced excellent. 
It was the native place of ‘Theophrastus, and of Arion 
the musician. When the whole island of Lesbos revolt-. 
ed from the power of the Athenians, Methymna alone 
remained firm to its ancient allies. , 

METOECI, a name given by the Athemans to such 
as had their fixed habitations in Attica, though fo- 
reigners hy birth. The metuwez were admitted by the 
council of Areopagus, and entered in the public re- 
gister. They differed both from the zoasla: and Zever ; 
hecause the polite or “ citizens’? were freemen of A- 
thens, and the wenz or “ strangers” had lodgings ouly 
for a short time ; whereas the metwez though not free- 
men of Athens, constantly resided upon the spot whi- 
ther they had removed. 

METONYMY, in ?hetoric, is a trope in which one 
name is put for another, on account of the near relation 
there is between them. See Oratory, N° s1.. 

METOPE, in Architecture, is the interval or square 
space between the triglyphs of the Doric frieze, which 
among the ancients used to be painted or adorned with 
carved work, representing the heads of oxen or utensils 
used'in saerifices. 

METOPOSCOPY, the pretended art of knowing 
a person’s dispositions and manners by viewing the 
traces and lines in the face. Ciro Spentoni, who has 
written expressly on metoposcopy, says, chat seven lines 
are examined in the forehead, and that each Ime is 
considered as having its particular planet: the first is 
the line of Saturn, the second of Jupiter, the third of 
Mars, &c. Metoposeopy is only a branch of phy- 
siognomy, whieh founds its conjectures on all the parts 
of the body. 

METRE, «ergs, in Poetry, a system of feet of a 
jast length. . . 

The different metres in poetry, are the different 
manners of ordering and combining the quantities, or 
the long and:short syllables ; thus hexameter, pentame- 
ter, iambic, sapphic verses, consist of diftereat me- 
tres or measures. See HEXAMETER. 

In English verses, the metres are extremcly various 
and arbitrary, every poct being at liberty to introduce 
any new form that he pleases. ‘The most usual are the 
heroic, generally consisting of five long and five short 
syllables, and verses of four fect, and of three feet, and 
a ecesura or single syllable. 

The ancients, by variously combining and_transpos- 
ing their quantities, made a vast varicty of different, 

MEASUTeS, , 
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See PorTry. 

METRETES, a Grecian measure, containing some- 
thing more than nine English gallons. See Mxra- 
SURE. 

METRICAL versss, are those consisting of a de- 
terminate number of long and short syllables 5 as those 
of the Greek and Latin poets. —Capellus observes, that 
the genius of the Hebrew language is incompatible with 
metrical poetry. 

METROCOMIA (from pejilne, mother, and xwpn, 
town or village), a term in the ancient church-history, 
signifying “ a borough or village that had other vil- 
lages under its jurisdiction.”>—What a metropolis was 
among cities, a mctrocomia was among country towns. 
The ancient metrocomie had each its choricpiscopus or 
‘rural dean, and here was his see or residence. See 
METROPOLIS and CHORIEPISCOPUS. 

METRONOMII, the name given by the Athe- 
-nians to five officers in the city and ten in the Pireus, 
whose duty it was to inspect all sorts of measures ex- 
cept those of com. The Pzraus was the greatest mart 
in Attica. ) 

METROPOLIS (from HnTNe, mother, and sess, 
city), the capital of a country or province ; or the prin- 
cipal city, and as it were mother of all the rest. 

The term METROPOLIS is also applied to archiepis- 

-copal churches, and sometimes to the principal or mo- 
‘ther-church of a city. The Roman empire having 
been divided into 13 dioceses and 120 provinces, cach 
-diocese and each province had its metropolis or capi- 
‘tal city, where the proconsul had his residence. 'To 
this civil division the ecclesiastical was afterwards 
adapted, and the bishop of the capital city had the di- 
rection of affairs, and the pre-cminence over all the 
bishops of the province. His residence in the metro- 
polis gave him the title of metropolitan. This erection 
of metropolitans is referred to the end of the third 
century, and was confirmed by the council of Nice. 
A metropolitan has the privilege of ordaining his suf- 
fragans ; and appeals from sentences passed by the suf- 
fragans are preferred to the metropolitan. 

METROPOLIs, in Ancient Geography, a town of Acar- 
nania, a little to the south of Stratos.—Another, of 
Lydia ; situated between Colophon and Priene, near the 
Cayster.—A third, of Phrygia; sacred to the mother 
of the gods, who was here worshipped.—A fourth Me- 
tropolis of Estiotis, a district in Thessaly, to the east of 
Gompln, and the last town of that district. ALetropo- 
ite, the people. 

METULUM, in Ancient Geography, « considerable 
«ty of Liburnia, at the siege of which Octavius Casar 
was wounded. Said to be the metropolis, and situated 
on two cminences, intersected by a valley (Appian). 
Now gencrally thought to be Aetling in Carniola. F. 
Long. 16. N. Lat. 46. s. 

METZ, an ancient, large, and strong town of 
France, and capital of the territory of Messin, with a 
citadel and a bishop’s see, whose bishop used to hold 
the title of a prince of the empire. The cathedral 
church is one of the finest in Europe, and the square 
called Costin and the house of the governor are worth 
seeing. ‘he Jews live in a part of the town by 
themselves, where they have a synagogue. ‘The sweet- 
meats they make here are in high esteem, It is seated 
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Metre measures, by forming spondecs, &c. of different fect. 
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at the confluence of the rivcrs Moselle and Seille. 


Long. 6. 16. N. Lat. 49. 7. 
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MEVANTA, in Ancient Geography, a town of the aa 


Cisapennine Umbria; seated at the confluence of the 
Tina and Clitumnus, on the Via Flaminia, famous for 
its herds of white cattle brought up there for sacrifice ; 
the white colour said to be owing to the waters of the 
Clitumnus (Virgil). Mevania was the country of Pro- 
pertius. Mevcenates the people. Now said to be Be- 
vagna, in the territory of the Pope. 

MEURSIUS, Joun, a learned and laborious writer, 
was born at Losdun, near the Hague, in 1579. He 
early discovered a fondness for polite literature and 
the sciences ; and went to study law at Orleans with 
the son of Barneveldt, whom he accompanied in his 
travels. In 1610 he was made professor of history at 
Leyden, and afterwards Greek professor. In the fol- 
lowing year, the magistrates of the United Provinces 
proved how high their opinion was of his abilities, by 
fixing on him to write the history of his conntry. 
Meursius married in the year 1612. His wifc, Anna 
Catherma Bilberbeecia, descended from a very ancient 
and noble family in Angermond a city of Pomerania, 
possessed many amiable qualities, and rendcred his do- 
mestic life remarkably happy, while he discharged the 
duties of his professorship with an assiduity equal to his 
abilities. At the same tine the republic of Ictters did 
not lose the advantages to be derived from his labours ; 
for during the fourteen years of his residence at Ley- 
den, the works which he published werc more nunier- 
ous than those which had been prcsented to the world 
by the whole body of professors from the original foun- 
dation of the university in 1575. 

Meursius’s writings bad now spread his reputa- 
tion in cvery part of Europe; nor was the fame of 
his diligence and talents as a professor less known. 
In so high a rank, indecd, did he stand among his 
literary contemporaries, that Christian LV. king of 
Denmark conferred on him the place of historiogra- 
pher royal, and invited him to undertake the profes- 
sorship of history and politics in the academy of Sora, 
which was founded by King Frederick lJ. although 
the revival of its honours and diynitics may be dated 
from this period, when it seemed to be again founded 
under the auspices of Christian LV. Mceursius and 
his family left Leyden in the year 1635. On his ar- 
rival at Sora, he was received with the most friendly 
tokens of regard by his majesty and the Danish nobi- 
lity, and more particularly by Chancellor Rosenkrantz, 
on whom he has bestowed very ample praises in one of 
his letters. Here he resided, equally beloved and ad- 
mired, for above twelve years. His pupils were not 
very numerous, but his exertions never relaxed. ‘Those 
hours likewise which were not devoted to the duties of 
his professorship, he employed in revising the works of 
the ancients and in philological disquisitions. 

His health did not suffer by the intensencss of ap- 
plication, till in the year 1638 he had a violent at- 
tack of the stone, from which disorder he had suffercd 
severely. Ina letter to Vossius he thus describes his 
melancholy condition: ‘“* The state of my health dn- 
ring the whole of the last winter has been truly de- 
plorable. My sufferings from the stone have been 
really dreadful. I have voided so many, that the re- 
peated discharges brought on a wound which = 
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ted blood for ahove four months. JY was next attacked 
by a tertian fever, which increased constantly, and 
produced an universal lassitude of body, a dejection 
of spirits, and a total loss of appetite. But, thank 
heaven, 1 have now in some measure recovered my 
strength, and gotten the better of these complaints.” 
Kie recovered from this attack; but in the following 
year the disorder returned with redoubled violence, 
and brought on a eonsumption, which terminated his 
existence on the 20th day of September 1639. He 
left behind him a son who was named after him, and 
onc daughter. 

So mild were the dispositions of Meursius, that in 
all his writings he constantly avoided literary disputes. 
Ie was sometimes unavoidably drawn into them; but 
constantly endeavoured to promete a_ reconciliation 
rather than widen any breach, by his replies to the 
attacks of dis adversaries. In his friendships he was 
firm and aflectionate. Of his domestic life, whatever is 
known has been gathered from his letters. The same 
easy tranquillity scems ta have attended him in every 
situation. Jn his family ke was particularly fortunate. 
In his son, to whom he gave Jiis own name, he seemed 
to behold his own youth renewed. ‘The same applica- 
tion, the same eagerness in the pursuit of knowledge, 
marked the conduct of this promising young man. who 
did not dong survive his father, but died scon after he 
had recommended himself to the notice of the learned 
world by his publications. ‘They were only three in 
number ; but displayed so much solid learning that they 
nave been assigned to the father, John Meursius, by 
PAbbé Beughem and others. ‘This nistake was ceca- 
sioged as much by the similitnde of their names, as by 
the nature of their works, and the manner of treating 
philological subjects. 

His works may be divided into four classes, of which 
each might form a separate volume if they were ever 
to be republished. Meursius himself indeed, in onc of 
his letters to Vossius, proposes such a division. From 
that epistle, and from another which the younger 
Meursius sent to G, I. Vossius, who strongly advised 
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*& PROVINCE of the Spanish empire in America, 
once a eelcbrated kingdom, the most powerful 
and civilized in the new world ; lying between the 14th 
and 21st degrees of north latitude, and between g1 and 
103 degrees west longitude ; being near 2000 miles in 
length, and in somc places 600 miles in breadth. 

The Toltecans are the most aneient Mexican nation 
of which we know anything. They were expclled, 
as we are told, from their own country (supposed by 
Clavigero to have been Tollar, to the northward of 
Mexieo) in the year 472; and for some time led a 
wandering life. In whatever place they determined to 
reside for any considerable time, they erected houses 
and cultivated the ground, Thus their migrations were 
extremely slow, and it was not till 104 years after they 
set out that they reached a place about 50 miles to the 
eastward of the city of Mexico, where they scttled for 20 
years, giving to their new place of residence the name 
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lum to republish tle whole of his father’s writings, and 
from the collections of his posthumous works which 
lave appeared from Strnvius, Groschupsius, Moller, 
and some others, a catalogue of his works might be 
formed. Some assistanee will also be derived from the 
indexes published in their respective works, by Hank- 
ins, Dessehus, Wettenius, and Bartholinns. ‘Lhe plan 
which Meursius recommends for publishing his works, 
is to insert in the first volume all that he has written 
relative to Athens; in the second, his historical picces ; 
in the third his miscellancous dissertations ; and in the 
fourth, the various anthors which he published, with 
lus notes and eorrections,. | 

A scandalous and indecent work, which is entitled 
Meursit clegantie Latin’ sermonis and has Aloisie Si- 
gee Satyre Sotadice auncxed to it, is very falsely attri- 
buted to Meursius; nor indeed are the Satires with 
more reason assigned to Aloisia Sigea, who was a 
Spanish lady cminent for her piety and virtue. The 
real author of these infamous productions was Westre- 
nius, an advocate at Copenhagen, who probably assum-. 
ed the name of Meursius, in order to shield himself 
from the disgrace which would naturally have attended 
the writer of such a performance. | 

MEW, Sra-mew, or Sea-mall, J Sec Larus,-Orn1- 

Winter Murw, or Coddy-moddy. § rHoLtocy Indew. 

MEWING, the falling off or change of hair, fea- 
thers, skin, horns, or other parts of animals, which 
happens in sonie aanually, in.others only at certain stages 
of their lives; but the generality of beasts mew in the 
spring. An old hart casts his horns sooner than a young 
one, whieh is commonly in the months of February and 
March: after which they begin to button in March or 
April: and as the sun grows strong, and the season of 
the year puts forth the fruits of the earth, so their heads 
grow, and are summed full by the middle of June. It 
is to be observed, that if a hart be gelt before he has a 
head, he will never have any; and if he be gelt after 
he has a head, he will never cast his horns; again, if 
he be gelt when he has a velvet head, it will always be 
so, without fraying or burnishing. 
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of Tollantzinco. From thence they proceeded about 40 
miles farther to the west, where they built a city called, 
from the name of their country, Zollan, or Tula. 

After the final settlement of the Toltecans, the govern- 
ment was changed into a monarchy. Their first king he- 
gan his reign in 667, and their mowarelry lasted 384 
years, during whieh time they reckon just eight princes. 
We are not, however, to imagine that eael of their 
kings lived long enough to make up this spaee. It 
was a eustom among them that the name of the king 
should be continued for 52 ycars, and no longer, from 
the time he ascended the throne. If he died within 
that period, the government was carried on in his name 
by a regency ; 1f he survived, he was obliged to resign 
his authority. During the four eenturies that the 
Toltecan monarchy continued, they had increased very 
considerably in number, and had built many eities ; 
but when im the height of prosperity, almost the 
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History. Whole nation was destroyed by a famine occasioned by 
L—-y=e’ drought 3 and a pestilence, probably the consequence 
of the former. ‘‘ According to ‘Torquemada (says 
our author), at a certain festival-ball made by the 7olte- 
cans, the sad-looking devil appeared to them of a gigan- 
tic size, with immense arms, and in the midst of the en- 
tertainment he embraced and suffocated them; that then 
he appvared in the form of a child with a putrid head, 
and brought the plague; and, fmally, at the persuasion 
of the same devil, they ahandoned the country of Tula.” 
‘They were succeeded by the Chichemecas, a much 
more barbarous peoplc, who came from an unknown 
country called Amaguemecan, where they had for a 
long time resided; but of which no traces of remem- 
brance can be found among any of the American na- 
tions known to Europeans; so that Clavigero supposes 
it must have been very far to the northward. 

‘Fhe motive which the Chichemecas had for leaving 
their own country is net known. ‘They were cighteen 
months on their journey, and took possession of the 
desolate country of the Toltecans about an hundred 
years after the former had left it. They were much 
more uncivilized than the ‘Toltecans; but, however, 
had a regular form of monarchical government, and 
in other respects were less disgusting in their manners 
than some of the neighbouring nations. ‘The last 
king who reigned in Amaquemecan before the depar- 
ture of the Chichemecas, had left his dominions between 
his two sons Auchcauhtli and Xolotl, and the latter 
conducted the new colony. Having proceeded from 
the ruins of Tula towards Chempoalla and 'Fepepolio, 
Xolotl sent his son to survey the county. The prince 
crossed the borders of the lakes and the mountains 
which surround the vale of Mexico; then ascending 
to the top of a very high one, he viewed the whole 
country, and took possession of it in the name of his 
father, by shooting four arrows to the four winds. 

Xolotl being informed by his son of the nature of 
the country, chose for the capital of his kingdom Te- 
nayuca, ahout six miles to the northward of the city 
of Mexico, and distributed his people in the neigh- 
bouring territory; but as most of them went to the 
northward, that part ohtained the name of the country 
of the Chichemecas, in distinction from the rest. Here 
x. review of the people was taken, and their number, 
according to ‘Torquemada, was more than a million. 

Xolotl finding himself peacefully settled in his new 
dominion, sent one of his officers to explore the sources 
of some of the rivers of the country. While perform- 
ing this task he came to the habitations of some Tol- 
tecans, who it seems had still kept together, and were 
likely once more to become a nation. As these peo- 
pie were not inclined to war, and greatly esteemed for 
| their knowledge and skill in the arts, the Chiche- 
His Lm mecas entered into a strict allbanee with them, and 
civilized by Prince Nopaltzin, who had first surveyed the country, 
the Toite- married a Toltecan princess. The consequence of 
— this alliance was the introduction of the arts and 

knowledge of the Toltecans among the Chichemecas. 
‘Till now the latter had. subsisted entirely by bunting, 
and such freits and roots as the earth spontanconsly 
produced. ‘They were clad in the skins of wild beasts, 
and, hke these beasts, they are said to have sucked 
the blood of the animals they caught; but after their 
cenneetion with the Toltecans they began te sow corn, 
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to learn the art of divgme aid working metals, to pig 
cut stones, manufacture cotton, and, i every respect, ——y—— 
to make great improvements. , 

When Xolotl had reigned about eight years in his New inhg. 
new territories, an embassy of six persons ar:ived from bitants ar, 
a distant country not far from Amaguemecan, expressing TV and ob. 
a desire of coming with their people to reside in the a 
country of the Chichemecas. ‘The king gave them 
a gracious reception, and assigned them a district 5 
and, in a few years after, three other priuces, with a 
great army of Acolhuans, who were hkewise neigh- 
bours of Amaquemecan, made their appearance. ‘The 
king was at that time at Tezcuco, to which place he 
had removed his court: and here he was accosted by 
the princes, who, in a submissive and flattering man- 
ner, requested him to allow them a place in his hap- 
py country, where the people enjoyed such an excel- 
lent government. Xolotl not only gave them a fa- 
vourable reception, hut offered them his two daugh- 
ters in marriage, expressing his concern that he had 
no more, that none might have been excluded from 
the royal alliance. On the third prince, however, he 
bestowed a noble virgin of Chalco, in whom the Tol- 
tecan and Chichemecan blood were united. The nup- 
tials were celebrated with extraordinary pomp; and 
the two nations, after the example of the sovereigns, 
continued to intermarry. As the Acolhuans were the 
more civilized nation of the two, the name of Chi- 
chemecas began to be appropriated to the more rude 
and barbarous part, who preterred hunting to agricul- 
ture, or chose a life of savage liberty in the mountains 
to the restraints of social laws. These barbarians asso- 
ciated with the Otomies, another savage nation who 
lived to the northward, occupying a tract of more than 
three hundred miles in extent; and by their descend- 
ants the Spaniards were harassed for many years after 
the conquest of Mexico. 4 

As soon as the nuptial rejoicings were over, Xolot] Division of | 
divided his territories into three parts, assigning’ one the domi- | 
to each of the princes. Acolhuatzin, who had mar- 02s of 
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ried his eldest daughter, had Azcopazalco, 18 miles 
to the westward of Tezcuco; Chiconquauhtli, who 
marricd the other, had a territory named Xaltocan ; 
and 'I'zontecomatl, who married the lady of inferior 
rank, had one named Coatlichan. The country con- 
tinued for some time to flourish, population increased 
greatly, and with it the civilization of the people ; 
but as these advanced, the vices of luxury and ambi- 
tion increased in proportion. Xolot] found himself 
obliged to treat his subjects with more severity than 
formerly, and even to put some of them to death— 
This produced a conspiracy against him, which, how- 
ever, he had the good fortune to escape; but while he 
ineditated a severe revenge on the conspirators, he was 
seized with the distemper of which he died, in the 
fortieth year of his reign, and in a very advanced age. 

Xolot! was succeeded by his son Nopaltzin, who at Nopaltain 
the time of Inis accession is supposed to have been the second 
about sixty years of age. In his time, the tranqmili- king. 
ty of the kingdom, which had begun to suffer disturb- 
ance under his father, nnderwent much more violent 
shocks, and civil wars took place. Acolhuatzin, the 
only one of the three princes who remained alive, 
thinking the territory he possessed too narrow, made 
war upon the lord of a neighbouring province named 

Tapotzotlan, 
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History. ‘Eapotzotiun, and deprived Inm of his territory. Hnet- 
wy zin, son to the late Prince T'zontecomatl, lord of 
Ceatlichan, fell in love with the grand-danghter of 
tle queen, a cclebrated beauty, but was rivalled by a 
neighbouring lord, who determined to support his 
pretensions by force of arms. Huctzin, however, got 
the better, defeated and killed his adversary, and then 
possessed himself of the lady and his estate. ‘This was 
followed by a rebellion of the whole province of Tol- 
lantzinco, so that the king himself was obliged to take 
the field. As the rebels were very numerous, the 
royal army was at first defeated; bunt having at last 
received a strong remfercement, the rebels were over- 
come, and their ringleaders severely punished. The 
king did not long survive the restoration of tranquillity 
to lis dominions. He died in the thirty-sccond year of 
his reign, and ninety-second of Ins age, leaving the 
throne to his eldest son 'Tlotzin, who was an exccllent 
prince, and reigned thirty-six years. j; 
Qui ie Quinatzim, the son and successor of Totzin, proveda 
a luxurious Vain and luxurious prince. THis accession to the throne 
was celebrated with much greater pomp than any of his 
predecessors. Xolotl had removed his ceurt from Te- 
nayuca to Tezcuco; but being disgusted with this last 
piace, on account of the conspiracy formed against him 
there, he had returned to Tenayuca.—There the court 
continued to the reign of Quinatzin, who removed it 
| back to Tezcuco. 
ie chan. The reign of Quinatzin, though tranquil at first, 
Jecesin va- Was soon disturbed by dangerous revolts and rebellions. 
rious parts. These first broke ont in two states, named Maztillen 
and Totopec, situated among the northern mountains. 
The king, having collected a great army, marched 
without delay against the rebels, and challenged their 
Jeaders to come down and fight him in the plain.— 
This challenge being accepted, a furious engagement 
ensucd, in which, though great numbers fell on both 
sides, no decisive advantage was gained by either 
party. Frequent engagements took place for the 
space of forty days, until at last the rebels perceiving 
that their own numbers were daily dimimishing, with- 
out any possibility of being recrmted like the royal 
army, made a final surrender to the king, who pn- 
nished the ringleaders with great severity. Tranquil- 
lity, however, was not yet restored: the rebellion 
spread to such a degree, that the king was obliged 
not only to take the field in person, bnt to emptoy six 
other armies, under the command of faithful and ex- 
perienced gencrals, to reduce the rebels. ‘I'licse proved 
so successful in their enterprises, that m a short time 
the rebellious cities were reduced to obedience, and 
the kingdom enjoyed the blessings af peace during the 
long reign of Quinatzin, who is said to have sat on the 
throne for no less than sixty years. He was succeeded 
by his son Techotlatla ; but as the affairs of the Acolhu- 
ans now began to be connccted with those of the Mexicans, 
it will be proper to give some account of that people. 
¥ The Mexicans, called also the Aztecas, dwelt till 
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- a0 the year 1160 ina country called Aztlan, situated to 
Ticans. the north of the gulf of California, as appears by the 


route they pursucd in their journey; but how far to 
the northward we arc not certainly informed. Betan- 
court makes it no less than 2700 miles, and Boturimi 

| says it was a province of Asia. ‘I'he cause of thew 
migration is said to have been as follows: 


é “* 
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Among the Aztecas was a person of great autho-  yistory. 
rity, named Huzztelin, to whose opmion every one pad 
the utmost deference. tHe had conceived a design to 
persuade lus countrymen to change thei residence ; and 
to cilect this he fell upon the following stratagem. Ha- 
ving heard, while meditating on his scheme, a little 
bird singing on the branches of a tree, the notes of 
which resembled the word 77/u7, which in the Azteca 
Janguage signified “ Jet us go,” he took that opportu- 
nity to work upon the superstition of the people. With 
this view, he took along with him a respectable person, 
and made him attend tothe note of the bird. “ What 
can it mean (says he), but that we must leave this 
country, and find ourselves another? Without doubt it 
is the warning of some secret divinity wko watches over 
our welfare: let us obey, therefore, his voice, and not 
draw his anger upon us by a refusal.” ‘Tecpaltzin, for 
that was the name of his friend, readily agreed to the 
interpretation ; and both of them being persons of 
great influence, their united persuasions soon gained 
over to their project the bulk of the nation, and they 
accordingly set out. - 

The Aztecas, when they left their original habita- Separation 
tions, were divided into six tribes ; but at Culiacan the of the 
Mexicans were left with their god * by five of-them, viz. tbes. 
the Xochimilcas, T'epanecas, Chalcese, Tlahuicas, and ple 
Tlascalans. The cause of this separation is not known, Hing 
but 1t was probably occasioned by some disagrcement 
among themselves ; for the remaining tribe was divided 
into two violent factions, which persecuted one another : 
neither did they afterwards construct any more edifices. 
However, they always travelled together, in order to 
enjoy the company of their imaginary god. At every 
place where they stopped an altar was erected to him; 
and at their departure they left behind them all 
their sick, and probably also some others to take care 
of them, or such as were not willing to endure the 
fatigue of farther journeys. They stopped in Tula 
nine years, and eleven more in the neighbouring parts. 
At last, in 1216, they arrived at Zumpanco, a censi- 
derable city in the vale of Mexico, where they were 
received in a very hospitable manner by the Jord of 
that district. He not only assigned them proper ha- 
bitations, but became very much attached to them ; 
and even demanded from among them a wife for 
his son Hhuicatl. This request was consplicd with ; 
and from this marriage al] the Mexican kings descend- 
ed. 

The Mexicans continued to migrate from one place 
to another along the lake of Tezcuco. Xolotl, who 
was then on the throne of the Acollinans or Chiche- 
mecas, allowed tliem to settle in whatever places of 
his dominions they thought proper; but some of them 
finding themselves harassed by a neighbouring lord, 7y,, a 
were obliged in 1245, to retire to Chapoltepec, a cans perse- 
mountain on the western borders of the lake, scarcely cuted, 
two miles distant from the site of Mexico. ‘This took 
place in the reign of Nopaltzin, when disturbances he- 
gan to take place in the Acolhuan dominions. The 
Mexicans, however, did not find themselves any more 
secure in their new place of residence than formerly : 
they were persecuted by the neighbouring lords, and 
obliged to take refuge in a number of small islands, 
named Acocolco, at the southern extremity of the lake 
of Mexico. Here for 52 ycars they lived in the most 
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miserable manner, subsisting on fish, insects, roots, &e. 


y= and clothing themselves with the leaves of the amoxtli, 


and en- 
slaved. 
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The first 
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Mexico. 


which abounds in that lake. 

In this miserable plight the Mexicans continued till 
the year 1314, when they were reduced to a state of 
the most absolute slavery. ‘This was done by the king 
ofa petty state named Colhuaean, whi, it is said, be- 
ing unwilling to allow the Mexieans to maintain them- 
selves in his territories without paying tribute, made 
war upon them, subdued and enslaved them. Others 
affirm that, pretending eompassion for their miscrable 
situation, he offered them a more commodious place of 
residence. The Mexicans readily accepted the offer ; 
but had scareely set out to take possession of their new 
place of residenee when they were attacked by the Col- 
huans, made prisoners, and carried off for slaves. 

After some years a war broke out betwixt the Col- 
huans and Xochimilcas, in whieh the latter gained 
such advantages, that they were obliged to employ 
their slaves to assist them. ‘They aceordingly ordered 
them to prepare for war, but without furnishing them 
with arms necessary for a military enterprise ; so that 
the Mexicans were obliged to content themselves with 
long staves, having their points hardened in the fire ; 
they also made knives of the:stone itztli, and shields 
of reeds woven together. They agreed not to waste their 
time in making prisoners, but to content themselves 
with cutting off one car of their cnemics, and then 
leaving them without farther injury. They adhered 
punctually to this resolution ; and rushing furiously up- 
on the Xoclumilcas, cut off an ear from as many as 
they could, killing those who struggled to such a de- 
gree that they could not effeet their purpose. In short, 
so well did the Mexicans aequit themselves in this en- 
gagement, that the Xochimileas fled, and took refuge 
among the mountains. After the battle, the Colhuan 
soldiers presented themselves before their general with 
the prisoners they had taken, by the number of which 
alone they judged of their valour. Thc Mexieans had 
taken only four, and these they kept concealed for the 
abominable purpose of sacrificing them. ‘Ihe Colhuans, 
therefore, seeing no trophies of their valour, began to 
reproach them with eowardiee ; but the Mexicans, pro- 
dueing their baskets of ears, desired them to judge 
from these how many prisoners they might have taken, 
had they not been unwilling to retard their victory by 
taking up time in binding them. 

Notwithstanding the valour displayed by the Mexi- 
cans in this engagement, it doth not appear that their 
haughty masters were in the least inelined to afford them 
easier terms than before. Having ereeted an altar to 
their god, they demanded of their lord something pre- 
cious to offer in sacrifice to him; but he in disdain sent 
them a dirty cloth, enclosing the filthy careass of a vile 
bird. This was carried by Colhuan priests ; and with- 
out any ceremony laid upon the altar. ‘The Mexicans, 
with apparent unconcern, removed this filthy offering, 
and put in its place a knife made of itztli, and an odo- 
riferous herb. On the day of consecration, the Col- 
huan prince attended with his nobility; not with a 
view to do honour to the festival, but to make a moc- 
kery of the Mexicans. Their derision, however, was 
soon changed into horror, when the Mexicans, after a 
solemn dance, brought forth the four Xochimilcan pri- 
soners they had taken; and, after having made them 


oe . | 
dance a little, cut open their breasts with the knife History, | 
which lay on the altar, and plucking out their hearts, —-~y—w 
offered them, while yet palpitating with life, to their | 
diabolical idol. This had such an eflect upon the spee- 
tators, that both king and subjects desired the Mexicans | 
immediately to quit their territories and go where they 
pleased. ‘This order was instantly obeyed: the whole 
nation took their route towards the north, until they 
came to a plaee named Acatz7zintlan, situated betwixt 
two lakes, and afterwards named Mericalizinco; but 
for some reason or other, being discontented witl this . 
situation, as indced they seem very often to have been, . 
they proceeded to Lztacalco, still nearer to the site of 
Mexico. Here they formed the image of a little moun- 
tam of paper, and danecd round it a whole night, 
singing their victory over the Xochimilcas, and reunit- 
ing thanks to their god for having freed them from the 
yoke of the Colhuans. Clavigero is of opinion, that by 
this mountain they represented Colhuacan, as in their 
pictures it was always represented by a hunch-hacked 
mountain 5 and this is the literal signihcation of the 
name, 17 
The eity of Mexico was founded in the year 1325, The city of 
in the most incommodious situation we can imagine, Mexico 
viz. on a small island named Tenochtitlan, in the mid- founda 
dle of a great lake, without ground to cultivate for 
their subsistence, or even room sufficient to build their 
habitations. ‘Their life was therefore as miserable here 
for some time as it had been when they were on the 
islands at the end of the lake, and they were reduced 
to the same shift to maintain themsclves. ‘To cnlarge 
the boundaries of their island, they drove palisades in- 
to those parts of the water which were most shallow, 
terracing them with stones and turf, and uniting to 
their principal island several other smaller ones which 
lay in the neighbourhood. ‘To procure to themselves 
afterwards stones, wood, &c. for constructing their 
habitations, as well as clothing and other neeessarics, 
they instituted a commerce with the people who dwelt 
on the borders of the lake, supplying them with fish, 
waterfowl, and other more minute inhabitants of the 
lake and marshes, whieli they contrived to render eat- 
able ; and in return for all this they received the neces- 
saries above mentioned. ‘The greatest effort of their 
industry, however, was the construction of floating gar- 
dens, by means of bushes and the mud of the lake; and 
these they brought to such perfection that they produced 
maize, pepper, ehia, French beans, and gourds. 18 
For thirtecn years that the Mexieans had to struggle The two 
with extreme difficulty, they remained at peace ; but !#¢tions se 
; 2 . | parate. 
no sooner did they begin to prosper and live conifort- 
ably, than the inveterate enmity betwixt the two factions 
broke out in all its fury. This produced a separation ; 
and one of the parties took up their residence on a small 
island at a little distance to the northward, which, from 
a heap of sand found there, they at first named Xa/tzlol- 
co, but afterwards ZVatelolco, from a terrace eonstructed 
by themselves. ‘This island was afterwards united to 
that of Tenochtitlan. 
About this time the Mexicans divided their city into 
four parts, a division which still subsists ; each quarter 
having now its tutelar saint, as it had formerly its tute- 
lar ged. In the midst of their city was the sanetuary 
of their great god Aleaxit/r, vom they eonstantly pre-. 
ferred to all the rest. To him they daily performed 
acts 
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History. 2¢ts of adoration: but instead of making any progress 
—v—— in humanity, they seem to have daily improved in the 
19 = most horrible barbarities, at Icast in their religion. 
Bieity of he dreadful sacrifices made of their prisoners, could 
scir relic OBly be exeecded by that which we are now about to 
ion. relate. Being now on a more respeetable footing than 
formerly, they sent an embassy io the petty king of 
Colhuacan, requesting him to send them one of his 
daughters, that she might be eonsecrated the mother 
m2 of their protecting god. ‘The unsuspecting prince 
readily eomplied with their desire.—The unfortunate 
princess was eondneted in great triumph to Mexico ; 
but no sooner was she arrived, than she was saeriliced 
in a shocking manner; and, to add to the horror of 
the deed, the body was flayed, and one of the bravest 
young men of the nation dressed in her skin. Her fa- 
ther, ignorant of this dreadful transaction, was invited 
by the Mexicans to, be present at the apotheosis of his 
daughter, and went to see the solemnity, and to wor- 
ship the new divinity. He was led into the sanctuary, 
where the young man stood clothed in the bloody skin 
of his daughter ; but the darkness of the place prevent- 
ed him from seeing what was before him. They gave 
him a eenser in his hand, and some. copal to begin his 
worship; but having discovered by the flame of the copal 
the horrible spectacle, he ran out in a distracted man- 
her, calling upon his people to revenge the injary ; but 
this they were not able todo at that time nor ever after. 
In the year 1352 the Mexican government was 
changed from an aristoeracy to a monarchy. At frst 
they were governed by 20 lords, 6f whom one had 
an authority superior to the rest. This naturally sug- 
gested the idea of monarchy ; and to this change they 
were also induced by the contemptible state in which 
their nation still continued, thinking that the royal 
dignity would confer upon it a degree of splendour 
which otherwise it could not enjoy; and that by 
20 having one leader, they would be better able to op- 
amapit- pose their enemies. Proeeeding, therefore, to eleet 
inthe firsta king, the choice fell upon Acamapitzin, a man of 
- i great estimation among them, and descended from 
"  Opoehtli, a noble Aztecan, and a prinecss of the royal 
family of Colhuacan. As he was yet a baehelor, they 
attempted te negociate a marriage, first with the daugh- 
ter of the lord of Tacuba, and then of the king of Az- 
capozalco : but these proposals being rcjeeted with dis- 
dain, they applied to Acolmiztli lord of Coatlichan, and 
a descendant of one of the three Acolluan princes 5 who 
complied with their request, and the nuptials were cele- 

>y brated with great rejoicings. 
he Tlate. In the mean time, the Tlatelolcos, the natural rivals 
Joleos also of the Mexicans, resolved not to be behind them in 
* any thing which bad the least appearance of aug- 
4 menting the glory of their state. They likewise, 
therefore, chose a king; but not thinking proper to 
choose him from among themselves, they applied to 
the king of the Tepanecas, who readily sent them 
his son; and he was crowned first king of Tlatelolco 
in 1353. In this the Tlateloicos seem to have had 
a design of humbling their rivals, as well as render- 
ing themselves more respectable ; and therefore it 1s 
probable that they had represented the Mexieans as 
wanting in that respect due to the ‘Tepanecan mo- 
) narch, as having elected a king without his leave, 
though at the same time they were trmbutaries to 


The consequence of this was, that he took a history. 


Hitherto they ——~—~ 


him. 
resolution to double their tribute. 


had paid only a eertain number of fish and water-|_ 2? 
fowl; but now they were ordered to bring also gee 
= oppressed. 


ral thousands of fir and willow plants to be sct in the 
roads and gardens of Azcapozaleo, and to transport 
to the court a great floating garden, which produced 
vegetables of every kind known in Anahnac. ‘This 
being accomplished with great ditheulty, the king com- 
manded them next year to bring him another garden, 
with a duck and swan in it both sitting upon eggs; but 
so, that on their arrival at Azcapozalco the brood might 
be ready to hatch. This was also done ; and the prince 
had the satisfaction of secing the young birds come out 
of the eggs. The third year they were ordered to bring 
a live stag along with a garden. This was more dif- 
ficult than any of the former tasks ; because they were 
obliged, in order to hunt the stag, to go to the moun- 
tains of the continent, where they were in danger of fal- 
ling into the hands of their enemics : however, this also 
was accomplished, and the desire of the king gratified. 

In this manner the Mexicans were oppressed for no 
less than 50 years. They freed themselves, however, 
from all their diffieulties by vigorous exertions, absurdly 
aseribing to the proteetion of that malevolent being 
whom they worshipped the glory of every deliverance. 
Acamapitzin governed this city, which at that time 
comprehended the whole of his dominions, for 37 years 
in peace. His queen being barren, he marricd another 
wife, but without abandoning the first; and these two, 
instead of being rivals to one another, lived together in 
the utmost harmony ; the first wife taking upon herself 
the charge of edueating Huztzlihuitl, the son of the 
second. He had, besides, several children by other 
women, andone named J/zcoat/, who afterwards proved 
one of the best and most renowned kings who sat on the 
throne of Mexieo. He is said also to have eonquered 
four considerable cities; but Clavigere tlinks he must 
in tlis only have been an. auxiliary, it: beiag very im- 
probable, that while he could searee maintain his cwn 
territories, he should think of foreign conquests. 

Acamapitzin died in 1389, greatly lamented by 
the Mexieans, and his death was followed by an in- 
terregnum of four months. As the deceased mo- 
narch had formerly resigned his authority imto the 
hands of his nobles, it was necessary that a new elec- 
tion should take place; and when this was done, the 
choice fell upon Huitzilihuitl, the son of Acama- 4 
pitzin. As he was still unmarried, it was resolved, Huta 
if possible, to proeure him an honourable and advan- huitl the 
tageous match. With this view, a deputation of second 
nobility was sent to the king of Azeapozalco, re- King. 
questing, in very humble terms, an alliance with one 
of his danghters. The expressicns made use of by 
these ambassadors are said by our author to have: 
been partienlarly elegant in the Mexiean langnage ; 
but it is difficult to understand how a speech made 
among a people ignorant of the art of writing could 
be particularly recorded at the interval of some hun- 
dreds of years after. They are as follow: “ We be- 
seech you, with the most profound respeet, to take 
compassion on our master and your servant Huntzili- 
huitl, confined among the thick rushes of the lake.— 
He is without a wife, and we without a qucen.— 
Vouchsafe, Sir, to part with one of your jewels or 

most 
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History. most precions feathers. Give us one ef your daughters, 
who may come to reign over us in a country which be- 

24 longs to you.” : 
Marriesa = ‘['his piece of oratory had such an effect upon the 
daughter ofking, that he granted their request, and a Tepanecan 
cn _— princess was condueted in great triumph to Mexico, 
necans. | Where the marriage was solemnized with the utmost joy. 
| Though this princess brought him a son the first year 
of their marriage, the king, in order to strengthen 
himself by fresh alliances, married also the daughter of 
another prince, by whom he had Montezuma J/hzzca- 

mina, the most celebrated of all the Mexican kings. 

As the Mexicans advanced in wealth and power, 
so did their rivals the inhabitants of Tlateloleo.— 
Their first king died in 1399, leaving his subjects 
greatly improved in civilization, and the city much en- 
larged and beautified. The rivalslip which subsisted 
between the two cities had indeed greatly contributed 
to the aggrandizement of both. ‘The Mexicans had 
formed so many alliances by marriage with the neigh- 
bouring nations, had so much improved their agricul- 
ture and floating gardens on the lake, and had built so 
many more vessels to supply their extended commerce 
and fishing, that they were enabled to celebrate their 
secular year, answering to A. D. 1402, with greater 
magnificence than they had ever done sinee they left 

2 their orginal country of Atztlan. 

Unfortu- All this time Tcchotlala, the son of Quinatzin, con- 

nate reign tinued to reign in Acolhuacan, and for 30 years enjoy- 

oa tae ed uninterrupted tranquillity; but bemg now very far 

' advanced in years, and finding his end approach, he 
called to him his son Lxtlilxochitl, and recommended 
to him to beware of the ambitious disposition of the king 
of Azeapozalco, as he was apprehensive that he might 
attempt something against the peace of the empire. 
Fis suspicions were verified; for on the death of 'Te- 
chotlala, which happened in 1406, the king of Azca- 
pozalco, without making the usual submissions to the 
new king, to whom he was a feudatory, set out for his 
own territories, with a view to stir up the other feu- 
datory princes to rebellion. Having called to him the 
kings of Mexico and ‘Tlateloleo, he told them, that 
‘fechotlala, who had long tyrannized over that country, 
being dead, he designed to proenre freedom to the 
princes, so that each might rule his own territory en- 
tirely independent of the king of Acolhuacan ;° but for 
this purpose he necded their assistance, and trusted to 
their well known spirit to take part with him in the 
enterprise. He mformed them likewise, that in order 
to ensure success, he would find means to unite other 
princes in tlie confederacy. 

The new king of Acolhuacan, in the mean time, 
was employed in settling the aflairs of lis kingdom, 
and endeavouring to gain the good will of his subjects. 
The combination against him was soon discovered: 
but though Ixthlxochit] was desirous of heading his 
army in person, he was dissuaded from so doing by 
his courtiers; so that the conduet of the war was 
committed to his generals. To weaken the cnemy, 
they ravaged the territories of six revolted states : but, 
notwithstanding this, and the superior discipline of 
the royal army, the war was carried on by the rebels 
with great obstinacy, their armies being constantly re- 
eruited by fresh troops in proportion to their losses. 
Af last, after three years of a ruinous war, the king 
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-able to do by force. 


their enemies ; but at last being themselves reduced by 


of Azeapozalco, finding that his recourses would at History 
last fail him, sued for peace ; but with a design of ac- yee 
complishing by treachery what he had not yet been 
His adversary, equally reduced 


with himself, consented to a peace, thougu ke knew 


serve it no longer than suited his purpose. a 
In the year 1409 died Unitzilihuitl king of Mextieo, Chimalpo. 

who likewise left the right of electing a successor to the poca third 

nobility. 

poca ; and from thence it became an established law 

to choose one of the brothers of the deceased king, or, 

if lhe had no brothers, to clect one of his grandsons. 

While the new prince was endeavouring to secure him- 

self on the throne, the treacherous ‘lezozomoe used 

all means in his power to strengthen the party he had 

formed against the king of Acolhuacan. In this he 

was attended with such success, that the unfortunate 

prince found himself reduced to the necessity of wan- 

dering among the neighbouring mountains, at the head 

of a small army, accompanied by the lords of Huexotla 

and Coatliehan, who remained always faithful to him. 

The Tepanecans distressed him to such a degree, by 

intercepting his provisions, that he was forced tobeg — ay 

them af his enemies. One of his grandsons was Distress 

sent to Otompan, a rebel state, to request them to 4nd death 

supply their king with the provisions lhe stood in neec . yey ' 

of, and to exhort them to abandon the cause of the can. | 

rebels, which they had espoused. No task could be | 

more dangerous; yet such was the magnanimity of 

the young prince’s disposition, that he readily set ent 

on the journey; nor was he deterred by the informa- 

tion he got that there were in the place certain Tepa- 

necans who had come on purpose to publish a proclama- 

tion from ‘ezozomoc. He went boldly to the most 

public place of the town, and in presence of those who 

published the proelamation made known his request. 

This heroism, however, did not meet with the snecess 

it deserved. His propositions were derided from the 

moment they were made; but the people did not offer 

any farther insult, until one of the meaner sort threw a 

stone at him, exeiting others of the same stamp to put 

him to death. The Jepanecans, who had hitherto 

continued silent, pereciving their opportunity, joined 

in the general cry to kill the prince, and began also to 

throw stones. ‘The prince attempted first to defend 

himself, and afterwards to escape by flight; but, both 

being equally impossible, he fell under a shower of 

stones. The ‘Tepanecans, exulted in this act of treachery, 

and soon after cut off Ixtlilxochitl hiniself, after having 

treacherously persuaded him to a conference with twa 

of their captains. This perfidions act was committed 

in sight of the royal army, who were too weak to re- 

venge it; the royal corpse was saved with difficulty ; 

and Nezahualcozotl, heir apparent to the crown, was 

obliged to shelter himself among the bushes from the 

fury of his enemies. . 
Tezozomoc having now in a great measure gained Acolhua- 

his point, proceeded to pour down his troops upon oan | 

those cities and districts which had remained faithful oe 

to the late unfortunate monarch. The people made moc. 

a most desperate defence, and killed vast numbers of 


They made choice of his brother Chimalpo- oe 


very well that the ’epanecan prince intended to ev- | 
' 


the calamities of war, and in danger of total extermi- 
nation, they were obliged to quit their habitations and 


fly 
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History. fly to other countries, The tyrant, then, finding him- 
~~ self superior to all his adversaries, gave Tezeueo in fief 
- to Chinalpopoca king of Mexico, Huexotla to Tla- 

cacotl king of Tlatelolco; placing faithful governors 


in other places, and appointing Azeapozaleo, the capi-- 


tal of his own territory, the royal residence and eapital 
of Acolhuacan. 

Prince Nezahualeojotl was present in disguise at this 
disposal of his dominions, along with several other per- 
sons of distinction who were enemies of the tyrant ; 
and so much was he transported with passion, that it 
was with difficulty he could be restrained from killing 
Tezozomoc on the spot, though this would certainly 
lave been done at the expence of his own life. All 
the rest of the Acolhuacan empire submitted; and 
Nezahualcojotl saw himself for the present deprived of 
all hopes of obtaining the crown. | 

Tezozomoc had now attained the summit of his am- 
bition: but instead of conciliating the minds of his 
new subjects, oppressed them with new taxes; and be- 
ing conseious of the precarious situation in whieh he 
stood, and tormented with remorse on aeeount of his 
crimes, fell into melancholy, and was constantly haunted 
with frightful dreams. He was now become so old, 
that his body no longer retained its natural heat. He 
was therefore obliged to be covered up with eotton in 
a great cradle, not being able to sit erect in a chair. 
In this miserable condition, however, he never forgot 
| zis tyranny or cruelty. From his cradle he issued op- 

pressive laws relating to the Acollinacans; and almost 
: ee with his last breath renewed his commands with regard 
| to Nezahualcojotl. At last he expired inthe year 1422, 
a leaving the crown to his son Tajatzin. 
Nhethrone Tezozomoc was no sooner dead than Maxtlaton, 
Jwped by without paying the least regard to his father’s will, be- 
axtlaton. gan to exercise the funetions of a sovereign. ‘Though 
it was the right of Tajatzin to invite to his father’s 
funeral whom he pleased, Maxtlaton took that upon 
himself. Nezahualcojotl, though not invited, came 
among the rest; but though Teuctzintl, brother to 
Maxtlaton, insisted upon his being put to death, the. 
latter opposed it, as it could not then be done private- 
ly, and he hoped to find another opportunity. No 
sooner were the funeral ceremonies over, however, 
than Maxtlaton behaved in such a manner to his bro- 
ther Tajatzin, that the prince thought proper to re- 
tire to Chimilpopoca king of Mexico, to whom he 
had been particularly reeommended by his father, in 
order to have his advice. ‘This monarch, agreeable to 
the charaeter of that age and people, advised him to 
invite his brother to an entertainment, and then mur- 
der him. Unluekily for them both, this discourse was 
overheard by a servant, who in expectation of a reward 
informed the tyrant of what he had heard: but in- 
stead of this, Maxtlaton, pretending to disbelieve his 
story, drove the informer from his presence with igno- 
miny. Notwithstanding this pretence, the tyrant had 
not the least doubt of the truth of what was told him ; 
and therefore determincd to rid himself of his brother 
without delay. This he soon accomplished in the very 
same way that had been projected against himself. 


29 
{is tyran- 
yand 
rath. 


and some other feudatory princes, were invited by 
Maxtlaton to an entertainment. The king of Mexico 
‘ ° ° yy 

prudently excused himself, but the unsuspecting .Ta- 


Tajatzin, along with the kings of Mexico, Tlatelolco,’ 


ms 
/o* 
jatzin fell into the snare. He came to the place of History. 
entertainment, and was instantly put to death, The =—-—\—— 
company were greatly alarmed; but Maxtlaton, hav- ee 
lag explained to them his reasous for so doing, they not pre opt 


- only exeused him, but proclaimed him king ; to which 


itis not to be doubted that their fears greatly contri- 
buted. ) 32 
Though the king of Mexico escaped a sudden death Miserable 
by his absence at this time, it was only to perish in a ~ ge ga 
nore slow and ignominious manner. The vengcancee yfexico, 
of Maxtlaton first appeared by scnding him a woman’s 
dress in return to the present he sent him as a feuda- 
tory ; which being a reflection upon his courage, was 
the highest affront that could be offered him. This 
insult, however, was quickly followed by one of a 
much higher nature. Having heard that one of the 
Mexican prince’s wives was an extraordinary beauty, 
he enjoimed some Tepanecan ladies who were aeccu- 
stomed to visit that princess, to invite her to spend 
some days with them at Azeapozaleo. This being 
complied with, the tyrant easily got an opportunity 
of ravishing her, and then sent her back to her hus- 
band. Chimilpopoea was so much affected by this 
misfortune, that he resolved to offer himself up a sa- 
ertfiec to lis god. Maxtlaton, however, was resolved 
that he should not have even this satisfaction. At 
the very time of the ccremony, therefore, he sent a bo- 
dy of troops; who entering Mexico without resistanee, 
carried off the king alive, to the astonishment of the 
multitude ; and who probably were so much confounded 
by this unexpeeted adventure, that they did not think 
of making any resistance. 
Chimilpopoea being carried prisoner to Azcapozal- 
co, was confined in a strong wooden cage, the com- 
mon prison for criminals. Maxtlaton still was not sa- 
tisfied: he wished to get into his hands Nezahual- 
eojotl; and with this view sent a message to lum, pre- 
tending that he was willing to come to an agreement 
with him respecting the kingdom of Acolhuacan. 
Though the prince was well assured of the tyrant’s 
treacherous intentions, he went boldly to his palace, 
presented himself before him, and told him that he 
had heard of the imprisonmeut of the king of Mexico ; 
he had heard also that he wished to take away his 
own life; he desired him to do so, and to gratify his, 33. . 
malice. Maxtlaton was so struck with this speech, oye a 
that he assured the prince he had not formed any de- gon by Ne- 
sign against his life, and that he neither had put to zahualco- 
death the king of Mexico, nor would do so. Hejvtl. 
then gave orders for his being properly entertained, 
and even allowed him to pay a visit to the king of 
Mexieo in prison. The unfortunate Chimilpopoca, 
after reeiting his misfortunes, requested the prince not 
to return to court, where they would certainly fall 
upon some project for taking away his life; and_ha- 
ving pathetically recommended to him the care of his 
subjects, made him a present of a gold pendant and 
some other jewels he wore; after which they took a 
last farewell. 34 
In the mean time, the Mexicans raised to the throne Itzeoat! rai- 
Izcoatl, the son of Acamapitzin by a slave, and who S¢¢ te the 
. throne of 
was accounted the most prudent, just, and brave, of all yz.,ic, 
the Mexican nation.. His election was no less pleasing who assists 
to Nezahualcojot] and his party, than it was offensive Nezahual- 
to Maxtlaton. An alliance was quickly concluded cot. 
between 


ilistory. between the exiled prinee atid the king cf Mexico; 

aud this was soon followed by the commencement of 

hostilities on the part of the former. His first enter- 

prize was against the city ef ‘Tezcuco, which he de- 

termined to take by assault, but was prevented by the 

submission of the inhabitants. He put to death, how- 

ever, all the officers established by the tyrant ; and all 

the Tepaneeans he found there. ‘The very same day 

another large city named Acolman -was -furtously at- 

tacked -by a detachment of his army; great numbers 

put to the sword, and among the rest the governor, 

who was brother to Maxtlatons; and the same day alse 
Coatlichan was taken by the Chaleese. 

‘The -Mexican monarch, hearing of the suceesses ofthis 

ally, sent an embassy to -congratulate him upon them. 

» ‘His ambassador was .a son of -king Huitzilihuitl, named 

Montezuma, who for‘his invincible courage and great 

45 qualities was surnamed the san of great heart and the 

Dangerous archer of heaven. The jorrney was extremely danger- 


ee ous; but Montezuma undertook it without any fear, 

by ei accompanied by another nobleman. They got in safety 
a = A * r 

mry tothe place where the prince was; but had the misfortune 


to be taken prisoners, and were carried to Chalco ; the 
lord of which city, named Toteotzin, was an inveterate 
enemy tothe Mexicans. By him he was immediately put 
in close confinement, under the care of one Quateozin, 
who was inviolably attached to the Mexiean interest. 
Orders were given to the latter to provide no suste- 
nance for the prisoncrs but what was prescribed by his 
lord, until the mode of death which they were to suffer 
should be determined. /Toteotzin then sent his pri- 
soners to them, that they might be sacrificed there if 
they thought proper. “These people, however, rejected 
the preposal with disdain; on which Toteotzin, think- 
ing to regain the favour of Maxtlaton, informed him of 
the prisoners he had in his possession. But Maxtlaton 
called shim .a double-minded traitor, and commanded 
him instantly to set the prisoners. at liberty. Before 
this answer arrived, however, Quateozin had instructed 
the prisoners how to make their escape, and direeted 
them also not to return by land-lest they should again 
be intercepted, but to embark at a certain place, and 
proceed by water to Mexieo. They followed his ad- 
vice exactly; and having got to the place to whieh 
they were directed, arrived safely at their city, to the 
great surprise and joy of the inhabitants. 
Toteotzin, enraged at the loss of his prisoners, -put 
Quateozin to a cruel death, destroying also. all his fa- 
mily excepting one son and a daughter; of whom the 
Maxtiaton latter fled to Mexico, where -she was highly honoured 
declares on her father’s account. ‘Maxtlaton, too, notwith- 
war against standing -his generosity to:the prisoners (which Clavi- 
Mexico, sero derives from mere opposition to Totcotzin), pre- 
pared to wage a formidable war with the Mexicans, 
who had agreed to unite their troops-with those of the 
prince. The Mexican populace, terrifed -at engaging 
so powerful an enemy, demanded that their king should 
submit and beg for peace. «So great was the tumult, 
that the king himself was obliged to consent; ane 
it required the utmost exertions of Montezuma’s elo- 
quenee to persuade the people to agree to a com- 
mencement of hostilities. ‘This being done at last, the 
king next called together the chief nobility, and asked 
which of them would have the courage to ecarry.an 
embassy to the kjng of the 'Tepanecans? This. adven- 
ry 


ad 
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ture appeared so hazardous, that all of them kept a Ristory 


deep silenee, until Montezuma declared himself willing “4 


to undertake the arduous enterprise. He was ordered 
to propose peace to Maxtlaton, but to accept of ne 
dishonourahle conditions ; to which he punetually ad- 
hered. Maxtlaton refused to give any immediate an- 
swer, but promised to give one next day, aiter he had 
consulted his mobility. Montezuma, dreading somé 
treachery if he staid-all night, promised to return next 
day; which he did, and-was told that Maxtlaton had 
determined upon war. Montezuma then performed 
the ceremony of challenging him, by presenting him 
with certain defensive weapons, anointing his head, 
and fixing feathers upon it, as was customary to do 
with dead persons. Lastly, He protested, in the name 
ef his master, that. as Maxtlaton would not accept. of 
the offered peace, he and al the Tepaneeans would im- 
fallibly be-ruiméd. Maxtlaton showed not the least 
sign of displeasure, but gave Montezuma arms in like 
manner to present to the king of Mexico; and dircet- 
ed him, for his personal security, to return in disguise 
through a small outlet from the palace. Montezuma 
followed his advice; but as soon as he found himself 
out of danger, began to insult the Tepanecan guards ; 
and though they rushed violently upon lim, he not 
only escaped from their attack, but killed one or twe 
of them. 

-.On his return to Mexico, the populace were again 
thrown into the utmost consternation by the news 
that»war was inevitable, as the chiefs of the two na- 
tions had challenged one another. ‘They now request- 
ed the king to allow them to retire from their city, of 
which they supposed the ruin to be certain. The king 
encouraged them with-the hopes~of vietory. “ But if 
we are conquered (replied they), -what will become 
of us? “If'that happens (answered the king), we 
are that moment bound:-to deliver ourselves into your 
hands, to be made sacrifices at your pleasure.” ‘ Be it 
so (replied they), if we are conquered ; but if. we ob- 
tain the victory, wé and -our deseendants are bound.te 
be tributary to you 5 to cultivate your lands and those 
of your nobles; to build your houses; aud to carry 
for you, when you go te war, ‘your arms and bag- 
age.” 


, . : 37 
Matters being thus settled, intelligence was sent to He-is de- 
Prince Nezahualcojotl to repair with his army to Mexisfeated an¢ 


co, whieh he did without: delay ; and the day after his billed. 


arrival a furious. engagement took place. The Tepa- 
necan army was commanded by a general named -Ma- 
zatl; Maxtlaton himself not judging it proper to quit 
his capital. ‘The soldiers on both sides fought with 
the utmost bravery ; but towards night the Mexicans, 
disheartened by seeing the army of their enemies con- 
tinually increasing in number, -began once more to 
lose their courage and talk ‘of surrendering. The 
king, greatly concerned, asked Montezuma what should. 
be done to disstpate the fears of the people? That 
brave prince replied, that they must. fight till deaths 
that if they died with their arms in their hands, it 


would be honourable; but to survive ‘their defeat, 


would be eternal ignominy. ‘Nothing could be more. 
salutary than this advice at so critical a juncture : for 
the Mexicans were already begun ‘to implore the mer- 
cy of their enemies, and to promise to sacrifice their 
chiefs, whose ambition had- brought the whole nation 

into 


Mistory. 
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into such a dilemma. On hearing this, the whole body 


t—y——— of nobility, with the king and Montezuma, at their 


head, assanlted the enemy so furiously, that they repul- 
sed them from a ditch of which they had taken posses- 
sion ; after which, Montezuma, happening to encounter 
Mazatl the Tepanecan general, struck him such a blow 
on the head that he fell down lifeless. Thus the Mexi- 
cans were inspired with fresh courage, and their ene- 
nues proportionally dispirited: however, they retired 
for that night to the city, in some hopes of being able 
to retrieve their fortune next day. Maxtlaton encou- 
raged them by every method in his power ; but fortune 
proved still more unfavourable than the day before. 
The Tcpanecans were now entirely defeated, and the 
city of Azcapozalco taken. Maxtlaton, who scems 
not to have had the courage to fight, had not now the 
presence of mind to fly. He attempted indecd to hide 
himself; but being quickly discovercd, he was beaten 
to death with sticks and stones. The city was plun- 
dered, the inhabitants butchered, and the houses de- 
Stroyed by the victors. 

This victory proved deeisive in favour of the confe- 
deratcs. very other place of strength in the country 
was quickly reduced, until the Tepanecans, finding 
themselves on the verge of destruction, sent an humble 
embassy to the king of Mexico, requesting to be taken 
under his protection, and to become tributarics to him. 
Itzcoatl reccived them graciously ; but threatened them 
with total extirpation if they violated the fidelity they 
had sworn to him. 

Itzcoatl, after this extraordinary suecess, took carc 
to have the above-mentioned contract ratified between 
the siobility and common peole, by which the latter 
Were bound to perpetual services: Those who had 
discouraged the soldiers in time of battle were banish- 
ed for ever from the state of Mexico; while Montc- 
zuma and others who had distinguished themsclves by 
their bravery, were rewarded with lands, as was usual 
with other conquerors. | 

{tzcoatl, now finding himsclf firmly seated on the 


jotl made throne of Mexico, set about performing his engagements 


to the Acolhmacan prince, by seating him on the throne 
of his ancestors. Having again joined their armies, 
they marched against Huaxotla, a city which refnsed 
to submit, cven though terms of pardon were offered 
them. Instead of this, they rashly ventured a battle, in 
which they were entirely defeated ; and were then fain 
to send a deputation of their old men, pregnant women, 
Sc. as was customary in cases of distress, to move the 
eneniy to compassion. At last all obstacles being re- 
moved, Nezahualcojot! was scated on the threne of 
Acolhuacan, the auxiliary troops were dismissed, and 
Jizcoatl left at liberty to pursuc lis conquests, in which 
he was still assisted by the king of Acolhuacan. The 


. ¥ °,e0 . “yet a 
first cxpedition was against Cojoliuacan, and other two » 


Tepanccan cities, who had not only refused submission 
themselves, but excited others to shake off the yoke al- 
so. The war against them proved bloody. Three bat- 
tles were fought, in which Itzcoatl gained no other ad- 


- vantage than making the enemy retreat a little ; bnt in 


the fourth, while the two armies were hotly engaged, 
Montezuma, with a body of chosen troops, which he 
had placed in ambuscade, attacked the rear-guard of 
the rebels with sueh vigour, that they were soon disor- 
dered; and obliged to fly to the city. The conqucrors 
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pursved them thither ; and Montezuma perceiving that qyistory. 
they intended to fortify themselves in the greater tem- “—\-—~ 
ple, frustrated their design by getting possession of it 
and burning the turret. By this disaster they were so 
much terrified, that they fled to the mountains south of 
Cojohuacan ; but cven there the royal army overtook 
and pursued them more than 30 miles, till they caine 
to another mountain, where, quite exhausted with fa- 
tigue, and seeing no means of cscape, they were obli- 
ged to surrender at discretion. 

Having thus happily accomplished the conquest of 
Cojohuacan and the other rebellious cities, the two 


‘kings returned to Mexico. Itzcoatl gave great part 


of the Tepanecan country, with the title of king of 
Tacuba, to Totoquihuatzin, a grandson of Tezozomoc, 
but who docs not appear to have been any way con- Aa 
cerned im his projects against the Mexicans. An al- Alliance 
liance awas then formed among the three kings on the between 
following terms: The king of ‘Tacuba held his crown the kings 
on condition of serving the king of Mexico with all it a 
his troops, at any time when required ; for whicli he can, and 
was to have a fifth part of the spoils taken from the Tcpaneca, 
enemy. ‘The king of Acolhuacan was likewise to as- 
sist the king of Mexico in war; and for this he was to 
have a third part of the plunder, after deducting the 
share of the king of Tabuca; and the remainder was 
to belong to the king of Mexico. ‘The kings of Ta- 
cuba and Acolhuacan, were both declared honorary 
clectors of the kings of Mexico; the real electors being 
four nobles: and the king of Mexico was likewise 
bound to assist in the wars of his allies whenever it was 
demanded. | 

After having thus settled matters among themsclves, 
and rewarded their soldiers, Itzcoat] set out with Ne- 
zahualcojotl for Tezcuco, wherc the Acolhuacan king 
was crowned with all possible ceremony. Here the 
new king took every method which prudence could 
suggest to establish lus authority on a permanent basis ; 
hut while he was thns employed, the Xochimilcas, 
fearing Icst the Mexicans might conquer their country 
as they had done that of the Tepanecans, held a coun- 
cil on what was to be done to prevent such a disgrace. 
In this council it was determined to commenec hostili- 
ties against that rising state, before it should become ve 
more formidable by new conquests. Itzcoatl was no Other con- 
sooner informed of this determination, than he sent quests. 
Montezuma with a great army against them. The 
XNochimilcas met lim with onc still more numerous ; 
but being worse disciplined, they were quickly de- 
feated, and their city taken in a very short time af- 
ter. This conquest was followed by the reduction of 
Cuitlahnac, situated on a small island in the lake of 
Chalco. Thcir insular situation gave them confidence 
to atack the formidable power of the Mexicans. ‘The 
king was so sensible of the difficulty of this enterprise, 
that le proposed to attack them with the whole forcc 
of the alliance: Montezuma, however, with only a 
small number of men of his own training, whom he 
furnished with proper vessels, redueed them in seven 
days. hen a mo, 
ftzcoatl died in the year 1436, at a very advanced Montezu- 
age, in the height of prosperity, and was succeeded ma I. king 
by Montezuma I. the greatest monarch that ever sat of Mexico. 
on the Mexican throne. Before his coronation, in 
order to comply with the barbarous rites of his reli- 
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History. gion, he made war upon the Chalcese, in order to pro- 

yee cure the prisoners who were to be sacrificed at his 

coronation ; and scarce was this ceremony over, when 

a new war commenced, which terminated in the de- 

struction of that city. This quarrel happened be- 

tween the Chalcese and the Tezcucans. Two of the 

royal princes of Tezcuco having gone a-hunting on 

the mountains which overlook the plains of Chalco, 

while employed in the chase, and separated from their 

retinue, with only three Mexican lords, fell in with 

a troop of Chalcese soldiers; who, to gratify the 

cruelty of their master, carried them all prisoners to 

Chalco. The cruel and inconsiderate tyrant who com- 

manded there instantly put them all to death: after 

which he caused their bodies to be salted, dried, and 

placed in an hall of his palace, where they served as 

supporters to the pine torches burned there for lights 

every evening. ‘he king of Tezcuco, overwhelmed 

with gricf, and to the last degrce exasperated at such 

an inhuman act, called for the assistance of the allied 

kings. The city was attacked at once by land and wa- 

ole. ta- ter. The inhabitants, knowing that they had no mer- 

ken. cy to expect, fought like men in despair. Even the 

old tyrant who commanded them, though unable to 

walk, caused himself to be carried in a litter among the 

combatants ; notwithstanding which they were totally 

defeated, and tlie most severe vengeance executed upon 
them. | 

Montezuma, on his return, found himself obliged 

to encounter an enemy nore formidable on account 

of his vicinity, than more powerful ones at a distance. 

This was the king of Tlatelolco, who had formerly 

conspired against the life of Itzcoatl; and finding him- 

self disappointed in this, had tried to reduce his power 

by. entering into a confederacy with some of the 

neighbouring lords. At that time his designs proved 

abortive, but he resumed tliem in the time of Monte- 

and Mo. zumaj; the consequence of which was, that he was 

quihuix defeated and killed. One Moguzhuir was chosen in 

made king. his room 3 in whose election it is probable that Mon- 

tezuma had a considerable share. This was follow- 

ed by conquests of a much more important nature, 

The province of Cuchixcas, lying to the southward, 

was added to his dominions, comprehending a tract 

of country more than 150 miles in breadth; then, 

turning to the westward, he conquered another named 

T'ampahuacan. This success, however, was for a short 

time interrupted’ bya war with Atonaltzin, lord of a 

territory in the country of the Mixtacas. This prince, 

puffed up on account of the great wealth he possessed, 

took it into his head tliat he would allow no Mexican 

to travel through his country. Montezuma sent am- 

bassadors to know the reason of such strange conduct ; 

but Atonaltzin gave them no other answer than show- 
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Tateloleo 
reduced, 


img them some part of his wealth, making a present to. 


the king, and desiring them from thence to observe how 
much the subjects of Atonaltzin loved him; and that 
he willingly accepted of war, which was to determine 
whether he should pay tribute to the Mexicans or the 
Mexicans tohim. Montezuma having informed his al- 
ies of this insolent answer, sent a cansiderable army 
‘against Atonaltzin, but had the mortification to be in- 
formed of its defeat ; in consequence of which the pride 


Af Atonaltzin was increased to a great degree. Monte-. 
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zuma, greatly chagrined at this first check, determined History. 
to head lis next army in person; but before he could —e TI 
call together another, Atonaltzin had drawn into a 
confederacy with him the Huexotzincas and Tlasca- | 
lans, who were glad of the opportunity, as they sup- | 
posed, of reducing the power of the Mexicans. Their 
numbers, however, availed but httle; Montezuma in 
the very first engagement totally defeated the confe- 46 
derate army. The allies of Atonaltzin were particu- Atonaltzin 
larly unfortunate ; for such of them as were not kill- a 
ed in the field of battle, were destroyed by their own Mexican 
party out of revenge for the unfortunate event of the dominions | 
battle. enlarged. 
By this victory the Mexican monarch became mas- 
ter not only of the dominions of Atonaltzin, but of 
many other neighbouring princes, against whom he 
made war on account of their having put to death 
some Mexican merchants or couriers without any just 
cause. The conquest of Cuetlachtlan or Cotasta, how- 
ever, which he attempted in 1457, proved a much more 
difficult task. This province lies on the coast of the 
Mexican gulf, and had been formerly inhabited by the 
Olmecans, whom the Tlascalans had driven out. The 
inhabitants were very numerous ;_ but dreading the 
power of Montezuma, called in those of Tlascala, toge- 
ther with the Huexotzincas, to their assistance. Along 
with these the allies drew. the Chelulans also into the 
confederacy ; so that this seems to have been the most 
fornndable combination that. had yet been. formed 
against the Mexican power. Montezuma collected an 
excellently equipped army ; which, however, he did 
not on this occasion command in person. It contained 
a great number of persons of very high rank, among 
whom were three. princes of royal blood, and Moguz-. 
huix king of Tlatelolco already mentioned. The com- 
bination of the three republics against Mexico was not, 
known at court when the army set out; but Montezu- 
ma, being informed of it soon after, sent an order to his 
generals to return. ‘This accorded so ill with the ro- 
mantic notions of valour entertained by the Mexicans, 
that a consultation of the generals was held whether. 
they- should obey it or not. At last it was determined 
that the king’s order should be obeyed ; but no sooner. 
was this agreed,to than Mogquihnix accused them all of 
cowardice, and threatened, with his own troops, unas- 
sisted, to go and conquer the encmy. His speech had, 
such an effect upon them all, that they went to meet. 
the confederates. The Cotastese fought with great va-. 
Jour, but were unable to resist the royal forces ; and 
their allies were almost totally destroyed. Six thousand. 
two hundred of them were taken prisoners, and soon af- 
ter sacrificed to the Mexican god of war in the barba- 
rous manner already described. The victory was said: 
to have been owing principally to the valour and good: 
conduct of Moquihuix, insomuch that to this day a song. 
made in his praise on that occasion is known in Mexico. 
Montezuma was so well pleased with the victory, that 
he not only forgave the disobedience of his orders, but 
bestowed upon Moquihuix a princess, one of his own 
cousins, to wife. . Ah 
During the reign of this great monarch a_ violent Inundation 
inundation happened in Mexico. The lake, swelled ae, 
by the excessive rains which fellin the year 1446, pour- Fiala 
ed its waters into the city with so much violence that 
- many , 
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-order to reduce the Mexican greatness. 
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many houses were destroyed, and the streets inundated 
to such a degree that boats were evcrywhere made use 
of. The inundation was soon followed by a famine. 
This was occasioned by the stinting of the crop of 
maize in 1448; the ears while young and tender being 
destroyed by frost. In 1450 the crop was totally lost 
for want of water ; and in 1451, besides the unfavour- 
able seasons, there was a scarcity of seed. Hence, in 
1452, the necessities of the people became so great, that 
they werc obliged to sell themselves for slaves in order 
to procure subsistence. Montezuma permitted them to 
go to other countries for support; but being informed 
that many sold themselves for a few days provision, he 
ordered, by proclamation, that no woman should sell 
herself for less than 400 ears of wheat, nor any man 
for less than 500. He opened also the public granaries 
for the relief of the lower classes ; but nothing was able 
to stop the progress of the famine. 

Montezuma was succeeded by Axayacatl, who like 
his predecessor instantly commenced a war, for no 
other reason than that he miglit have prisoners to sacri- 
fice at his ccronation. He pursued Montezuma’s plan 
of conquest ; in which, however, he was less successful, 
many of the provinces reduced by that monarch having 
revolted after lis death, so that it was necessary to re- 
conquer them. On his returning successful from one 
of these expeditions, he built a new temple, to which 
he gave the name of Coatlon ; but the Tlatelolcos, 
whose ancieut rivalship seems to have revived on the 
death of Montezuma, built another in opposition, 
which they called Coavolotl. Thus the former ha- 
tred between the two nations was renewed, and a dis- 
cord took place which ended in the ruin of the Tlate- 
lolcos. 

The Mexicans sustained an irreparable loss in 1469 
and 1470 by the death of their allies the kings of Tacu- 
ba and Acolhuacan. 

The king of ‘Tacuba was succeeded by his son Chim- 
alpopoca, and the Acolhuacan monarch by his son Neza- 
hualpilli. A short time after the accession of the latter, 
the war broke out betwecn the Tlatelolcos and Mexi- 
cans, wlich ended in the destrnction of the former. 
King Moquihuix had been married by Montezuma to 
a sister of Axayacatl, now on the throne of Mexico ; 
but it appears that this princess never was greatly the 
object of his affection. On the contrary, he took all 
methods of cxpressing his dislike, either out of enmity 
to herself, or envy of the superior greatuess of her bro- 
ther. Not content with this, he entered into an alli- 
ance with a great number of the neighbouring states, in 
His wife, 
however, being informed of this scheme, communicated 
the particulars to her brother; and soon after, being 
impatient of the ill usage she received, came to Mexico 
with her four sons to claim the protection of her brother. 
This uncommon accident exasperated the Mexicans and 
Tilatelolcos against each other to such a degree, that 
wherever they met, they fought, abused, and murder- 
ed each other. The king of Tlatelolco prepared for 
war with many horrid ceremonies, of which the drink- 
ing of human blood was one. A day was appointed 
for attacking Mexico. Xiloman, lord of Colcuacan, 
was to begin the attack, afterwards to pretend flight, 
in order to induce the Mexicans to follow him; after 
which the Tlateloleos were to fall upon their rear. 
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For some reason, however, with which we are not ac-. History. 


quainted, the Tlatelolecos began the attack without 
waiting for Xiloman ; the consequence of which was, 
that he retired im disgust, leaving them to finish their 
battle the best way they could. The engagement last- 
ed till mght, when the Tlatelolecos were obliged to 
retire. Axayacatl, during the night, disposed of his 
troops in all the roads which led to Tlatelolco, ap- 
pointing them to meet in the market-place. The Tla- 
telolcos, finding themselves attacked ou all sides, retir- 
ed gradually before the Mcxicans, until at last they 
were forced into the market-place, where they found 
themselves worse than ever on account of its narrowness, 
which did not allow them room toact. The king stood 
on the top of the great temple, encouraging his men to 
exert themselves against the enemy. His words, how- 
ever, had now lost their usual influence. He not only 
was not obeyed, but was reproached with cowardice 
because he did not come down and fight among the rest. 
At last the Mexicans arrived at the temple, and as- 
cended to the balcony where the king was. He made 
a desperate defence for a little; but by a violent push 
in the breast was thrown backwards upon the steps 
of the temple, and stunned or perhaps killed by the 
fall. 

The Tiatelolcos being thus reduced, Axayacatl next 
set out on an expedition against the Matlazincas, a 
tribe in the vale of Toluca, who still refused to sub- 
mit to the Mexican yoke. Having proved successful 
in this expedition, he undertook to subdue also the 
northern part of the valley, now called Valle d’ Iv- 
élahucan, particularly X7qutpilco, a considerable city 
and state of the Otomies, whose chicf was much re- 
nowned for strength and bravery. Axayacatl, who 
likewise valued himself on these qualites, cncounter- 
ed him in single combat. 


51 


In this, however, he was Axayacatt 


overmatched, and received a violent wound in the te aoa 


and in 


thigh ; aftcr which he would have been taken prisoner, great dan. 


had not some young Mexicans made a desperate effort ger. 


for his rescue. Notwithstanding this disaster, Axaya- 
catl’s army gained a complete victory, carrying off 
11,060 prisoners among whom was tlie chief of the 
Otomies himself, and two of his officers who had at- 
tacked the king. These chiefs were put to death at 
an entertainment of the allied kings, the sight of their 
agonies not interrupting in the least the mirth of the 
feast ; so much were they familiarized to the shedding 
of human blood. 
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He was succeeded by his elder brother Tizoc. Is succeed- 
He intended to have built a larger temple than any ed by Ti- 


that had yet been seen in Mexico, thougli that origi- 
nally built had becn greatly enlarged by some of his 
predecessors. For this purpose he collected a great 
quantity of materials ; but before he could bring his 
projects to bear, le was taken off by a conspiracy of 
his subjects. During the reign of Tizoc, the Acol- 
huacans made war upon the Huexotzincas, ruined 
their city, and conquered their territory. Nezahual- 
pilli also, the Acolhuacan monarch, though he had 
already several wives, had not made any of them 
queen, having wished to confer that honour upon one 
of the royal family of Mexico. Tizoc readily gave 
him one of his grand-daughters, who had a sister of 
singular beauty named Xocotz’z. The friendship be» 
twixt these two ladies was such, that the one could 
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History. not think of being separated from the other; for which 
reason the new queen sought and olitained permission to 
take licr sister along with her to Tezcuco. Xocotzin 
had not been long there before the king fell in love 
with her, and married her with the title of qneen like- 
wise. Soon after this second marriage, the first queen 
brought forth a son named Cacamatzin, who succeeded 
him in the thronc, and was afterwards taken prisoner 
<3 by the Spaniards, es 
Abuitzotl Ahuitzotl, the brother of Tizoc, succceded him in 
dedicates the kingdom of Mexico. His first object was to finish 
fey ,_ the great temple begun by lus predecessor; and such 
aw. was the number of workmen, that it was completed in 
human vic- four years. During the time that it was building, the 
tims. king employed himself in making war with dilfcrent 
nations, reserving all the prisoners he took for victims 
at the dedication of the temple. ‘The number of pri- 
soners sacrificed at this dedication is said by Torque- 
mada to have been 72,324 3 by other historians 64,060. 
‘The miserable victims were ranged in two files, each a 
mile and a half in length, terminating at the temple. 
‘The same year another temple was built by a feuda- 
tory lord, in imitation of the great onc built by the 
king; at the dedication of which a vast number of 
prisoners were also sacrificed. These temples were de- 
dicated in 1486. In 4487 happened a violcnt earth- 
quake; and Chimalpopoca king of Acolhnacan died, 
who was succeeded by Totoquihuatzin II. 
Ahuitzotl died in 1502, of a disorder produced b 
a contusion in his head. At the time of his death, the 
Mexican empire was brought to its utmost extent. His 
successor, Montezuma Xocojotz7n or Montezuma Jz- 
nor, was a person of great bravery, besides which lec 
was likewise a priest, and held in great estimation on 
account of his gravity and the dignity of his deport- 
ment. lis election was unanimous; and the nobles 
congratnlated themselves on the happiness the coun- 
try was to enjoy under him, little thinking how short 
the duration of their happiness or of their empire was 
to be. ) | 
The first care of the new monarch, as usual, was 
to procure victims for the barbarous sacrifices to be 
made .at. his coronation. The peojle of Atlixco, who 
had again shaken off the Mexican yoke, were the 
sufferers on this occasion, being once more reduced, 
though not without great loss on the part of the Mexi- 
cans, some of whose bravest ofliccrs perished in the 
war. ‘The ceremony of coronation was performed 
with such pomp as lad, never been seen betore in 
Mexico; but no sooner was this ceremony over than 
Montezuma began to discover a pride which nobody 
had suspected before. All his predecessors had been 
accustomed to confer oflices upon persons of merit, 
and,.those who appeared the most able to discharge 
them, without any partiality as to birth or wealth. 
Montczuma, however, disapproved of the conduct of 
his predecessors, under pretence that, the plebeians 
should be employed, according to their rank; for that 
in all their actions the baseness of their birth and the 
meanness of their education appeared: and in conse- 
quence of this maxim he deprived all the commoners of 
the offices they hcld about the court, declaring them 
incapable of holding any for the future. All the 
royal servants now were people of rank. Besides 
these who lived in the palace, 600 feudatory lords and 
o 
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nobles came to pay court to him. They passed the History, 
whole day in the antichamber, where none of their ser- “-+y—mu 
vants were permitted to enter; conversing in a low 
voice, and waiting the orders of their sovereign. 
The servants of these lords were so numerous that they 
occupied three small courts of the palace, and many 
waited in the streets. 4 

In every respect Montezuma kept up, as far as was Magnif. 
possible, an extravagant appearance of dignity. Elis cence dis. 
kitchen utensils were of the finest earthen ware, and pate i 
his tablecloths and napkins of the finest cotton; but? 
none of these ever served the emperor more than once, 
being immediately made a present of to some noble- 
man. ‘The vessels in which his ehocolate and other 
drinks from cocoa were prepared, were all of gold, or 
some beautiful sea-shell, or naturally-formed vessels, 
curiously varnished. He had also gold plate, but it 
was used only on particular occasions in the templc. 
The number and varicty of his dishes astonished the 
Spaniards. He took great delight in the cleanliness of 
his own person, and. of every thing about him. He 
hathed regularly every day, and had baths in all his 
palaces. Every day he wore four dresses, never using 
again those which he had put off, but reserving them 
as largesses for the nobility, or those who had distin- 
guished themselves in war. ‘The expence of all this 
rendered him very disagreeable to a great number of 
his subjeets; though others were pleased with the 
readiness he showed to relieve the necessities of. indivi- 
duals, and his gencrosity in rewarding his gencrals and 
ministers who deserved it. Among other actions 
worthy of imitation, he appointed the city of Colhuacan 
as an hospital for all invalids, who after having faithful- 
ly served the crown either in the civil or military line, 
required a provision on account of their age and in- 
firmities. In this place they were maintained and at- 
tended at the expence of the king. 

The reign of Montezuma, even before the arrival 
of the Spaniards, was far from being sd glorious with 
regard to his successes in war as those of his predeccs- 1 sq 

™ ° ° is Uysuc- 
sors had been. He reduced indeed one rebellious pro- 
vince, and conquered another which had never before with 'Tlas- 
been subjugated; but in his war with Tlascala hc was cala. 
by no means successful, ‘This was but a small repu- 
blic at no great distanec from the capital, but the in- 
habitants were remarkable for their bravery and inde- 
pendent spirit. The neighbouring states, however, 
who had been reduced by the Mexicans, envious of 
their liberty and prosperity, exasperated the Mexicans 
against them, by representing that the Tlascalans were 
desirous of making themselves masters of the maritime 
provinces on the Mexican gulf, and that by their com- 
merce with these provinces they were increasing. their 
wealth and power, and gaining the hearts of the peo- 
ple with whom they were to traflic. In consequence 
of this representation, strong garrisons were placed on 
the frontiers of laseala, to obstruct the commerce of 
the inhabitants, and thus to deprive them of the means 
of obtaining some of the necessaries of life. ‘The Tla- 
scalans complained 5 but received no other answer than 
that the king of Mexico was lord of all the world, and 
that the Tlascalans must submit and pay tribute to him. 
The 'Tlascalans returned a spirited answer to this in- 
solent speech, and began to fortify their frontier. 
They had already enclosed all the lands of the repu- 
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History. blic with intrenchments; and to these they now add- 
wey ed a wall of six miles in length on the west side, where 
an invasion was most to be apprehended ; and so well 
did they defend themselves, that though they were fre- 
quently attacked by the neighbouring states in alliance 
with Mexico, or subject to it, not one of them was able 
to wrest a foot of ground from them. Thus a continual 
series of wars and engagements took place between the 
states of Mexico and this republic, which continued till 
the arrival of the Spaniards. 


ST 
ipprehen- 


—. empire was disturbed by various rebellions, of which 
—s a the accounts are not sufficiently interesting to merit 
ans of the ® particular details but in the year 1508, Monte- 
rival of zuma. began to entertain apprehensions of that fatal 
new event whuch at length overtook him. An cxpedition 
eople. having been undertaken against a very distant region 
named Amatla, the army in marching over a lofty 
mountain were attacked by a furious north wind, ac- 
companied with snow which made great havock in the 
army, many. of. them perishing with cold, and others 
being killed by the trees rooted up by the wind. The 
remains. of the army continned their march to Amat- 
la, where they were almost. all killed in battle. By this 
and other calamities, together with the appearance of 
a comet, the Mexicans were thrown into the utmost 
consternation. Montezuma was so terrified by these 
omens, that having in vain consulted his astrologers, 
he. applied. to. the king of Acolhuacan, who was re- 
ported to be very-skilful in. divination. Nezahualpilli 


having, conferred. with him upon the subject, told - 


Montezuma that the comet pvesaged some calamity 
which was about to befal their kingdoms by the arrival 
of.a new people: but this being unsatisfactory to the 
emperor, the king of Acolhuacan challenged him to. 
a game at foot-ball, staking the truth of his prediction 
on the issue of the game. Montezuma lost the game, 
but did not yet acquiesce in the truth of his prediction. 
He therefore applied to a celebrated astrologer, whom 
it seems he had not yet consulted; but he confirmed 
the interpretation of Nezahualpilh: for which the em- 
peror caused his house to be pulled down, and himself 
buried in the ruins. 


a ines: of ‘Mexico itself was. first discovered, though imper- 
Hfexico un- fectly, by a Spaniard named Nunex de Balboa ; but in 


ertaken 
y Cortes. 
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1518:the conquest-of it was undertaken by a celebrated 
adventurer named, Ferdinando Cortes. On the t1oth 
of February.1519, he set sail from the Havannal in 


Cuba ; and soon landed’ on the island of Cozumel, on 


the coast of Yucatan, discovered’ the preceding year. 
Here he joined one of his officers named Pedro d’ Al. 
varedo, who had: arrived some days beforc, and collected 
some booty and.taken a few prisoners. But the’ gene- 
ral severely censured his conduct and the prisoners 
were dismissed, after they-had been informed by an 
Indian interpreter named Afelohibr, that such injuries 
were entirely disagreeable to the intentions and wishes 
of:Cortes. Here he mustered his ‘army, and found 
that:it amounted to 508 soldiers, 16° horsemen, and 
10g.mechanics,. pilots, and*mariners. Having encou- 
raged his men. by a proper speech, and’ released, by 
means of some Indian ambassadors, a Spaniard named 


Jerom de: Aguilar, who had been detained a prisoner 


for eight.years, he proceeded’ to the river ‘Tabasco, 
where he. hoped.to be received ‘in’ a. friendly manner, 


During the remainder of Montezuma’s reign tlie. 


yey, 


as one Grijalva had’ been a short time before; but, History. 
from some unknown cause, he was violently attacked -—y—~“ 
by them: however, the superiority of the Spanish 
arms soon decided the victory, and the inhabitants. 
were obliged to own the king of Castile as their. so-. 
verelgn. 
The Spaniards then continued their course west-. 
ward, to the harbour of St Juan de Ullua; where they. 
were met by two Mexican. canoes, which carried two. 
ambassadors from the emperor of that’ country, and 
showed the greatest signs of peace and amity. Their 
language was unknown to Aguilar; but one of the 
female prisoners above mentioned understood it, and 
translated it into the Yucatan tongue; after which. 
Aguilar interpreted the meaning in Spanish. This. 
slave was afterwards named Donna Marina, and proved 
very useful in their conferences with the natives. 59 
At this time the Mexican empire, according to Dr State of the 
Robertson, was arrived at a pitch of grandeur to eget - 
which no society had ever attamed in so short a pe- * sr a 
riod. Though it had subsisted’ only for 130. years, 
its dominion extended from the north to the south. 
sea, over territories stretching about 500 leagues from 
east to west, andl more than 200 from north to south; 
comprehending provinces not’ inferior in fertility, po- 
pulation, and opulence, to any in the torrid zonc.— 
Though by nature Montezunra possessed a good: deal 
of courage and resolution ; yet‘from the first moment 
that the Spaniards appeared on liis coast, he discover- 
ed symptoms of timidity’and embarrassment, and all 
his subjects were embarrassed as well as himself. The 
general dismay which took place on this occasion was. 
partly owing to the strange figure the Spaniards made, 
and the prodigious power of their arms; but partly 
also to the following circumstance. An opinion pre- 
vailed almost’ universally among the Americans, that 
some dreadful calamity impended over their heads, from. 
a race of formidable invaders who. should come: from 
regions towards the rising sun, to overrun and desolate 
their country. 
By: means of his two interpreters, Donna Marina 
and Aguilar, Cortes learned that the chiefs of the. 
Mexican embassy were deputies from  Pilpatoe and’ 
Teutile ; the one goverrior of a province under the 
emperor, and the other the commander of all his forces 
in that province : the purport of their embassy was to. 
inquire what his intentions were in. visiting thicir coasts,,, 
and to offer him what assistance he might need in order 
to continue his voyage. Cortes, in his turn, also pro- 
fessed the greatest friendship; and informed the ambas- 
sadors, that he came to propose matters of the utmost 
consequence to the welfare of the prince and his king- 
dom; which he would more fully unfold in persontothe — ¢. 
governor and the general. Next morning, without wait- Cortes 
ing for any answer, he landed his troops, his horses, and ‘#nds and 
his artillery ; began to erect huts for his. men,, and to saat nat 
fortify his camp. " 
The next day the ambassadors had. a formal. audi- 
ence ; at which Cortes acquainted them, that he came 
from Don Carlos of Austria, king of Castile, the 
greatest monarch of the east, and was intrusted, with 
propositions of such moment that he would impart. 
them to none but the emperor himself, and therefore. 
required’ to be conducted immediately to the capi-. 
tal.. This demand produced the greatest uneasiness ; 
and 
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History. and the ambassadors did all in their power to dis- 
suade Cortes from his design, endeavouring to con- 

rT ot ciliate his good will by the presents sent him by 
The Indi- M T! 1 . didoodl det j 
ons endea- Lontezuma. iese they introduced with great pa 
vour to dis- rade, and consisted of fine cotton cloth, of plumes of 
suade him various colours, and of ornaments of gold and silver 
trom going to a considerable value, the workmanship of which ap- 


~ ae -E peared to be as curious as the materials were rich. 
yt .But these presents served only to excite the avidity of 


‘the Spaniards, and to increase their desire for be- 
‘coming masters of a country which abounded with so 
many precious commodities. Cortes indeed could 
scarcely restrain himself so far as to hear the argu- 
ments made use of by the ambassadors to dissuade 
him from going to the capital; and, in a haughty, 
determined tone, insisted on his former demand of 
being admitted to a personal interview with their so- 
vereign. 

During this conversation, some painters in the re- 
tinue of the Mexican chiefs had been diligently em- 
ployed in delineating, upon white cotton cloths, figures 
of the ships, horses, artillery, soldiers, and whatever else 

62 attracted their eyes as singular. 


Montezu- While exerting their utmost efforts in representing 
ma made jl these wonderful things, messengers were immediate- 
acquainted 4 M a tb at q 

with his /!y despatched to Montezuma with the pictures, and a 


design. full account of every thing that had passed since the 
arrival of the Spaniards, together with some European 
curiosities to Montezuma; which Cortes believed 
would be acceptable on account of their novelty. The 
Mexican monarchs had couriers posted at proper sta- 
tions along the principal roads; and as these were 
trained to agility by a regular education, they convey- 
ed intelligence with surprising rapidity. Though the 
city in which Montezuma. resided was above 180 miles 
from St Juan de Ullua, Cortes’s presents were carried 
thither, and an answer returned to his demands, in a 
few days. As the answer was unfavourable, Montezu- 
ma had endeavoured to mollify the Spanish general by 
the richness of his presents. These consisted of the 
63 manufactures of the country ; cotton stuffs so fine, and 


Sends an of such delicate texture, as to resemble silk ; pictures of 
uifavout- animals, trees, and other natural objects, formed with 
able an- : : ; 

swer, but feathers of different colours, disposed and mingled 
accompa- With such skill and elegance as to rival the works of 
nied with the pencil in truth and beauty of imitation. But 
hae what chiefly attracted their attention, were two large 
S@€nts « : 


plates of a circular form; one of massive gold repre- 
senting the sun, the other of silver representing the 
moon. ‘These were accompanied with bracelets, col- 
lars, rings, and other trinkets of gold; and that no- 
thing might be wanting which could give the Spaniards 
a complete idea of what the country afforded, some 
boxes filled with pearls, precious stones, and grains of 
gold unwrought, as they had been found in the mincs 
or rivers, were sent along with the rest. Cortes re- 
ceived all with an appearance of the most profound 
respect for Montczuma; but when the Mexicans, 
presuming upon this, informed him, that their master, 
though he desired him to accept of what he had sent 
as a token of his regard for the prince whom he re- 
Pe sti] Presented, would not give his consent that foreign 
insists on troops should approach nearer to his capital, or even 
his de- allow them to continue longer in his dominions, Cortes 
mands. declared in a manncr more resolute and peremptory 
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than formerly, that he must insist on his first demand ; 
as he could not, without dishonour, return to his 
sovcreign until he was admitted imto the presence of 
the prince whom he was appointed to visit in his name. 

The pusillanimity of the Indian monarch afforded 
time to the Spaniards to take measures which would 
have been out of their power had they becn vigorously 
attacked on their first refusal to obey his orders. 
Cortes used cvery method of securing the affections of 
the soldiers; which indéed was very necessary, as 
many of them began to exclaim against the rashness 
of his attempt in leading them against the whole force 
of the Mcxican empire. In a short time Teutile ar- 
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re) 
rived with another present from Montezuma, and Montez 


together with it delivered the ultimate orders of that ™2,Peremp- 
torily com. 


mands him 
demands, to leave his : 


monarch to depart instantly out of his dominions; and 
when Cortes, instead of complying with his 


rencwed his request of audience, the Mexican imme- dominions 


diatcly left the camp with strong marks of surprise and 
resentment. Next morning, none of the natives ap- 
peared ; ali friendly correspondence seemed to be at an 
end, and hustilities were expected to commence every 
moment. A sudden consternation ensued among the 
Spaniards, and a party was formed against him by the 
adherents of Vclasques 3 who took advantage of the oc- 
casion, and deputed one of their number, a principal of- 
ficer, to remonstrate, as if in name of the whole army, 
against his rashness, and to urge the necessity of his 
returning to Cuba. Cortes received the message with- 
out any appearance of emotion; and as he well knew 
the temper and wishes of his so!diery, with much com- 
placency he pretended to comply with the request now 
made him, and issued orders that the army should be 
in readiness next day to embark for Cuba. Upon 
hearing this, the troops, as Cortes had expected, were 
quite outrageous: they positively refused to comply 
with these orders, and threatened immediately to choose 
another general if Cortes continued to insist on their 
departure. 

Our adventurer was highly pleased with the dispo- 
sition which now appeared among his troops : never- 
theless, dissembling his sentiments, he declared, that 
his orders for embarking had proceeded from a per- 
suasion that it was agreeable to his fellow-soldiers, to 
whose opinion he had sacrificed his own; but now he 
acknowledged his error, and was ready to resume his 
original plan of operation. This speech was highly 
applauded; and Cortes, without allowing his men 
time to cool, set about carrying his designs into exe- 
cution. inni 


6 
In order to give a beginning to a colony, he Villa 


6 
Rice 


assembled the principal persons in his army, and by founded. 


their suffrages elected a council and magistrates, in 
whom the government was to be vested. The persons 
chosen were most firmly attached to Cortes; and the 
new settlement had the name of Villa Rica de la Vere 
Cruz; that is, the rich town of the true cross. 


67 
Before this court of his own making, Cortes did The ge- 


not hesitate at resigning all his authority, 
immediately re-elected chief-justice of the colony, 
aud captain-general of his army, with an ample com- 


the royal pleasure should be farther known. The 
soldiers eagerly ratified their choice by loud acclama- 
tions; and Cortes, now considcring himself as no 
longer accountable to any subject, began to —_— 

muc 


and was vernment 
of the new 
colony vests | 
—_ ‘ ’ : ed in Cor- 
mission, in the king’s name, to continue in force till tes. 


| 
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History. much greater degree of dignity, and to exercise more 
—\—— extensive powers than he had done before. 


Cortes having thus strengthened himself as well as 
he could, resolved to advance into the country 3 and 
to this he was encouraged by the behaviour of the 


" eacique or petty prince of Zempoalla, a considerable 
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vharacter. 
f Monte- 


y the ca- 
ique, 


town at no great distance. Here he was received in 
the most fmendly manner imaginable, and had a re- 
spect paid towards him almost equivalent to adora- 
tion. ‘The cacique informed him of many particu- 
lars relating to the character of Montezuma.—He 


ama given told him that he was a tyrant, haughty, cruel, and 


suspicious ; who treated his own subjects with arro- 
gance, ruined the conquered provinces by his extor- 
tions, and often tore their sous and daughters from 
them by violence ; the former to be oflered as victims 
to his gods, the latter to be reserved as concnbines 
for himself and favourites. Cortes, in reply, artfully 
insinuated, that one great object of the Spaniards in 
visiting a country so remote from their own was, to 
redress grievances, and to relieve the oppressed ; and 
having encouraged him to hope for this interposition in 
due time, continued his march to Quiabislan, the terri- 
tory of another cacique, and where, by the friend] y aid 
of the Indians, a Spanish colony was soon formed. 
During the residence of Cortes in these parts, he so 
far wrought on the minds of the caciques of Zem- 
poalla and Quiabislan, that they ventured to insult 
the Mexican power, at the very name of which they 
had been formerly accustomed to tremble. Some of 
Montezuma’s officers having appeared to levy the 


_ usual tribute, and to demand a certain number of hu- 


man victims, as an expiation of their guilt in pre- 
suming to hold intercourse with those strangers whom 
the emperor had commanded to leave lis dominions ; 
instead of obeying his orders, they made them pri- 
soners, treated them with great indignity, and, as their 
superstition was no less barbarous than Montezuma’s, 
they threatened to sacrifice them to their gods. 

Though Cortes had now taken such measures as in 
a manner ensured his success; yet as he had thrown 
off all dependence on the governor of Cuba, who was 
his lawful superior, and apprehended his interest at 
court, he thought proper, before he set out on his in- 
tended expedition, to take the most effectual measures 
against the impending danger. With this view, he 
persuaded the magistrates of his colony to address a 
letter to the king, containing a pompous account of 
their own services, of the country they had discovered, 
&c. and of the motives which had induced them to 
throw off their allegiance to the governor of Cuba, 
and to settle a colony dependent on the crown alone, 


in which the supreme power, civil a3 well as military, 
had been vested in Cortes; humbly requesting their: 


sovereign to ratify what had been done by his royal 
authority. 

Some seldiers and. sailors, secretly disaffected to 
Cortes, formed a design of seizing one of the brigan- 
tines, and making their escape to Cuba, in order ‘to 
give such intelligence to the governor as might en- 
able him to intercept the vessel which was: to carry 
the treasure and despatches to Spain. This conspiracy 
was conducted with profound sccreey; but at the mo- 
ment when every thing was ready for cxecution, the 
secret was discovered by one of the associates, The la-. 
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tent spirit of cisaffection which Cortes was new teo well History. 
convinced had not been extinguished amonst his troops, —~~——~ 


gave him very great mneasincss. ‘The only method 
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. : - «Cortes 
which he could think of to prevent such CONSPITACIES | ens his 


for the future was to destroy his fleet, and thus deprive geet. 


his soldiers of cvery resource except that of conquest : 
and with this proposal he persuaded his men to comply. 
With universal consent therefore the ships were drawn 
ashore, and, after being stripped of thcir sails, rigging, 
iron work, and whatever else might be of use, they were 
broke in pieces. | 
Cortes having thus rendered it necessary for his 
troops to follow wherever he chose to lead, began his 
march to Zempoalla with 500 infantry, 15 horse, and 
six field pieces. The rest cf his troops being less fit 
for active service, lie left them as a garrison in Villa 
Rica, under the command of Escalante, an officer of 
merit, and warmly attached to his interest. The ca- 
cique of Zempoalla supplicd him with provisions; and 
with 200 of those Indians called Tamanes, whose of- 
fice, in a country where tame animals were unknown, 
was to carry burdens, and perform all manner of servile 
labour. He offered likewise a considerable body of 
troops ; but Cortes was satisficd with 400 ; taking care, 
however, to choose persons of such note, that they might 
serve as hostages for the fidelity of their master. 
Nothing memorable happened till the Spaniards 
arrived on the confines of the republic of Tlascala. 
The inhabitants of that province were warlike, fierce, 
and revengeful, and had made considerable progress 
in agriculture and some other arts. They were im- 
placable enemics to Montezuma; and therefore Cortes 
hoped that it would be an easy matter for him to pro- 
enre their friendship. 
poallans of high rank were sent ambassadors to Tlas- 
cala, dressed with all the badges of that office usuat 
among the Indians. ‘The senate were divided in their 
opinions with regard to the proposals of Cortes: but 
at last Magiscatzin, one of the oldest senators, and a 
person of great authority, mentioned the tradition of 
their ancestors, and the revelations of their priests; 
that a race of invincible men, of divine origin, who 
had power over the elements, should come from the 
east to subdue their country. He compared the re- 
semblance which the strangers bore to the persons 
figured in the traditions of Mexico, their dominion 
over the elements of fire, air, and water; he reminded: 
the senate of their prodigies, omens, and_ signals, 
which had lately terrified the Mexicans, and indicated 
some very important event; and then declarcd his 
opinion, that it would be rashness to oppose a force 
apparcntly assisted by heaven, and men who had al- 
ready proved, to the sad experience of those who op- 
poscd them, that they were invincible. 
was opposed by Xicotencal, who endeavoured to prove 
that the Spaniards were at best but powerful magi- 


clans: that they had rendcred themselves obnoxious : 


to the gods by pulling down their images and altars 
(which indeed Cortes had very imprudently done at 


Zempoalla) ; and of consequence, that they might easily - 
be overcome, as the gods would not fail-to resent such - 
He therefore voted for war, and advised ° 


an ontrage. 
the crushing of these invaders at one blow. 

The advice of Xicotencal prevailed; and in conse- 
quence of it,.the ambassadors were detained; which’ 


giving 


This orator 


i 
With this view, four Zcm- Sends am- 
bassadorsto 
the republic 
of Tlascala. . 
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History. giving Cortes the alarm, he drew nearer the city of 


Tlaseala. They suffered him with his army drawn up 

ye in good order, to pass a strong wall between two moun- 
The Tlas- > ° ° 2 . ] d y 
calans re. t@ins, which might have been very advantageously de- 
solveon fended against him. He had not advanced far beyond 
war, this pass, however, before a party of Tlascalans with 


plumes were diseovered, whieh denoted that an army 
was in the field. ‘These he drove before him by a de- 
tachment of six horse, obliged them to join another 
party, and then reinforcing the advanced detachment, 
‘tharged the enemy with sueli vigour that they began to 
retire. Five thousand Tlasealans then rushed out of 
their hiding places, just as the infantry came up to 
assist their slender body of eavalry. The cnemy at- 
tacked with the utmost fury: but were so mueh dis- 
coneerted by the first diseharge of the fire-arms, that 
they retreated in confusion, furnishing the Spaniards 
with an opportunity of pursning them with great 
slaughter. Cortes, however, supposing that this could 
not be their whole force, advanced with the utmost 
caution, in order of battle, to an eminence, from whence 
‘he had a view of the main body of the Tlascalan army 
commanded by Xicotencal, consisting of no fewer than 
-40,000 men. Sy these the small army of Cortes was 
entirely surrounded ; which Xicoteneal no sooner per- 
ceived, than he contracted the circle with incredible 
diligence, while the Spaniards were almost overwhelm- 
ed with showers of arrows, darts, and stones. It is im- 
possible but in this case many of the Spaniards must 
have perished, had it not been for the insufficiency of 
the Indian weapons. ‘This eircumstance gave the Spa- 
niards a prodigious advantage over them; and there- 
fore the Tlasealans, notwithstanding their valour and 
superiority in number, could aceomplish no more in the 
present instance, than to kill one horse and slightly 
wound nine soldiers. 

The Tlascalans being taught by this, and some sub- 
sequent encounters, how much they were inferior to 
the Spaniards, began to conceive them to he ‘really 
what Magiscatzin had said; a superior ordcr of beings, 
against whom human power could not prevail. In this 
extremity they had recourse to their priests, requiring 
them to reveal the causes of such extraordinary events, 
and to declare what means they should take to repel 
such formidable invaders. The priests, after many sa- 
crifices and ineantations, delivered their respone, ‘That 
these strangers were the offspring of the sun, proercat- 
ed by his animating energy in the regions of the east: 
that, by day, while cherished with the influence of his 
parental beams, they were invincible; but by night, 
when his reviving heat was withdrawn, their vigour 
deelined and faded like herbs in the field, and they 
dwindled down into mortal men. In consequence of 
this, the T'lascalans acted in eontradietion to one of 
their most established maxims in war, and ventured to 
attack the enemy im the night time, hopmg to destroy 
them when enfeebled and surprised. But the Spanish 

42  centinels having observed some extraordinary move- 
But are de- ments among the Tlascalans, gave the alarm. Imme- 
~ and diately the troops were under arms, and sallying out, 
peace. defeated their antagonists with great slaughter, with- 

out allowing them to approach the camp. By this dis- 
aster the ‘T'lascalans. were heartily disposed to peaec ; 
but they were at a loss to form an adequate idea of 
the enemies they had to deal with They could not 


% 
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ascertain the nature of these surprising beings, or whe- 
ther they were really of a benevolent or malignant dis- 
position. ‘There were circumstances in their behaviour 
which seemed to favour each opinion. On the one 
hand, as the Spaniards constantly dismissed the pri- 
soners whom they took, not only without injury, but 
often with presents ef European toys, and renewed 
their offers of peace after every vietory; this lenity 
amazed people aceustomed to the exterminating system 
of war known in Ameriea, and who sacrificed and de- 
voured without merey all the captives taken in battle ; 
and disposcd them to entertain sentiments favourable 
to their humanity. But, on the other hand, as Cortes 
had seized 50 of their countrymen who brought pro- 
visions to their camp, and cut off their heads; this 
blocdy spectacle, added to the terror occasioned hy 
the fire-arms and horses, filled them with dreadful ideas 
of their ferocity. Accordingly they addressed them 
in the followmg manner: “ If (said they) you are 
divinities of a crucl and savage nature, we present to 
you five slaves, that you may drink their blood and eat 
their flesh. If you are mild deities, accept an offer- 
ing of incense and variegated plumes. If you are "3 
men, here is meat, bread and fruit, to nourish you.” Which is 
After this address, the peace was soon coneluded, to granted. 
the great satisfaction of both parties. The Tlascalans 
yielded themselves as vassals to the crown of Castile, 
and engaged to assist Cortes in all his operations; while 
he took the republic under his protection, and promised 
to defend their persons and possessions from injury and 
violence. 
Cortes left no method untried to gain the favour and 
confidence of the Tlascalans; whieh, howeyer, he had 
almost entirely lost, by his untimely zeal in destroying 
their idols as he had done those of Zempoalla. But he 
was deterred from this rash aetion hy lis chaplain 
Father Bartholomew de Olmcdo; and left the Tlasca- 
lans in the undisturbed exereise of their superstition, 
requiring only that they should desist from their horrid 6 74 
. e — ° ortes €0R- 
practice of offering human victims. As soon as his: ies his 
troops were fit for service, he resolved to continue his march for 
march towards Mexico, notwithstanding the remon- Mexico. 
strances of the 'l'lascalans, who looked upon his destruc- 
tion as unavoidable if le put himself into the power of 
such a faithless prmce as Montezuma. But the empe- 
ror, probably intinnidated with the fame of his exploits, 
had resolved to admit his visit; and informed Cortes that 
he had given orders for his friendly reecption at Cholula, 
the next plaee of any consequenee on the roadto Mexico. 7 
Cortes was received with much seeming cordiality ; re 
but 6000 Tlascalan troops who accompanied him were — 
obliged te remain witheut the town, as the Cholulans ihe Cholu- 
refused to admit their ancient enemies within their pre-lans. 
emets. Yet two of these, by disguismg themselves, got 
into the city, and acquainted Cortes that they observed 
the women and children belonging to the prineipal citi- 
zens retiring every night in a great hurry, and that six 
children had been saerificed in the great temple; a sign 
that some warhke enterprise was at hand. At the same 
time Donna Marina, the interpreter, received informa- 
tion from an Indian woman of distinction, whose con- 
fidence she had gained, that the destruction of the Spa- 
niards was coneerted 3 that a body of Mexican troops 
lay conecaled near the town; that seme of the streets 
were barricaded, in others deep. pits or trenches were 
dug, 
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Severe pu- 


mek 4a fe 
faces, as unworthy to look on so great a monarch. yyjstory. 
When he drew near, Cortes dismounting, advanced ————~ 


dug, and slightly covered over, as traps into which the 
horse might fall; that stones and missile weapons were 
collected on the tops of the temples, with which to 
overwhelm the infantry ; that the fatal hour was already 
at hand, and their ruin unavoidable. Cortes, alarmed 
at this news, secretly arrested three of the chief priests, 
from whom he extorted a confession that confirmed the 


° 


nishment ef Intelligence he had already received. As not a mo- 
the Cholu- ment was to be lost, he instantly resolved to prevent his 


lans. 
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jects. 
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enemies, and to inflict on them such dreadful vengeance 
as might strike Montczuma and his subjects with terror. 
On a signal given, the troops rushed out, and fell 
upon the multitude, destitute of leaders, and so much 
astonished, that the weapons dropped from their hands, 
and théy stood motionless, and incapable of defence. 
While the Spaniards attacked them in front, the Tlas- 
calans did the same in the rear; the streets were filled 
with slaughter; the temples, which afforded a retreat to 
the priests and some leading men, were set on fire, and 
they perished in the flames. At length the carnage 
ceased, after the slaughter of 6000 Cholulans, without 
the loss of a single Spaniard. Cortes then released the 
magistrates; and reproaching them bitterly for their 
intended treachery, declared, that as justice was now 
appeascd, he forgave the offence ; but required them 
to recal the inhabitants who had fled, and re-establish 
order in the town. 

From Cholula, Cortes advanced directly towards 
Mexico; and throughout the whole of his journcy was 
entertained with acceunts of the oppressions and cruel- 
ty of Montezuma. This gave him the greatest hope 
of accomplishing his design ; as he now perceived that 
the empire was entirely divided, and no sort of unani- 
mity prevailed among them. No encmy appeared to 
check his progress. Montezuma was quite irresolute; 
and Cortes was almost at the gates of the capital be- 
fore the emperor had determined whether to receive 
him as a friend or opposc him as an enemy. But as 
no sign of open hostility appeared, the Spaniards, with- 
out regarding the fluctuations of Montezuma’s senti- 
ments, continued thcir march to Mexico, with great 
circumspection and the strictest discipline, though with- 
out seeming to suspect the prince whom thcy were about 
to visit. 

When they drew near the city, about 1000 persons 
who appeared to be of distinction, came forth to meet 


Montezu- them, adorned with plumes, and clad in mantles of fine 


ma. 


cotton. Each of these, in his order, passed by Cortes, 
and saluted him according to the mode deemed most 
respectful and submissive in their country. They an- 
nounced the approach of Montezuma himself, and soon 
after his harbingers came in sight. There appeared 
first 200 persons in an uniform dress, with large plumes 
of feathers, alike in fashion, marching two and two, 
in deep silence, barefooted, with their eyes fixed on the 
ground, "hese were followed by a company of higher 
rank, in their most showy apparel: in the midst of 
whom was Montezuma, in a chair or litter richly or- 
namented with gold and feathers of various colours. 
Four of his principal favourites carried him on their 
shoulders, others supported a canopy of curious work- 
manship over his head. Before him marched three 
officers with rods of gold in their hands, which they 
lifted up on high at certain intervals, and at that sig- 
nal all the people bowed their heads, and hud their 
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towards him with officious haste, and in a respectful 
posture. At the same time Montezuma alighted from 
his chair, and leaning on the arms of two of lus near 
relations, approached with a slow and stately pace, his 
attendants covering the streets with cotton cloths, that 
he might not toueh the ground. Cortes accosted him 
with profound reverence, after the European fashion. 
He returned the salutation, according to the mode of 
his country, by touching the earth with his hand, and 
then kissing it. This ceremony appeared such amazing 
condescension in a proud monarch, who scarcely deign- 
ed to consider the rest of mankind as of the same species 
with himself, that all his subjects firmly believed those 
persons, before whom he humbled luimself in this man- 
ner, to be something more than human. Accord- 
ingly, as they marched through the crowd, the Spa- 
niards frequently, and with much satisfaction, heard 
themselves denominated tezdes, or divinities. Nothing 
material passed in this first interview. Montezuma con- 
ducted Cortes to the quarters which he had prepared 
for his reception; and immediately took leave of him 
with a politeness not unworthy of a court more refined : 
“‘ You are now (says he), with your brothers, in your 
own house ; refresh yourselves after your fatigue, and 
be happy until I return.”” The place allotted to the 
Spaniards for their lodging was a house built by the fa- 
ther of Montezuma. It was surrounded by a stonc 
wall, with towers at proper distances, which served for 
defence as well as for ornament; and its apartments 
and courts were so large as to accommodate both the 
Spaniards and their Indian allies. he first care of 
Cortes was to take precautions for his security, by plant- 
ing the artillery so as to command the different avenues 
which led to it, by appointing a large division of his 
troops to be always on guard, and by posting centinels 
at proper stations, with injunctions to observe the same 
vigilant discipline as if they were within sight of an 
enemy’s Camp. | 

In the cvening Montezuma returned to visit Ins 
guests with the same pomp as in their first interview 5 
and brought presents of such value, not only to Cortes 
and to his officers, but even to the private men, as 
proved the liberality of the monarch to be suitable to 
the opulence of his kindom. A long conference en- 
sued, in which Cortes learned what was the opinion of 
Montezuma with respect to the Spamards. Jt was an 
established tradition, he told him, among the Mexicans, 
that their ancestors came originally from a remote re- 
gion, and conquered the provinces now subject to his 
dominion 3 that after they were settled there, the great 
captain who conducted this colony returned to lus own 
country, promising, that at some future period his de- 
seendants should visit them, assume the governnient, 
and reform their constitutions and laws: that, from 
what he had heard and seen of Cortes and his followers, 
he was convinced that they were the very persons 
whose appearance their prophccics taught them to ex- 
pect; that aecordingly he had received them, not as 
strangers, but as rclations of the same blood and pa- 
rentage, and desired that they might consider them- 
selves as masters in his dominions; for both himself and 
his subjects should be ready to comply with their will, 
and even to prevent their wishes. Cortes made a re- 
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History. ply in his usual style with respect to the dignity and 
power of his sovereign, and his intention in sending 
him into that country; artfully endeavouring so to 
frame his discourse, that it might coincide as much as 
possible with the idea which Montezuma had formed 
concerning the origin of the Spaniards. Next morn- 
ing, Cortes and some of his principal attendants were 
admitted to a public audicnee of the emperor. The 
three subsequent days were employed in viewing the 
city; the appearance of which, so far superior in the 
order of its buildings and the number of its inhabi- 
tants to any place the Spaniards had beheld in Ame- 
rica, and yet so little resembling the structure of an 
European city, filled them with surprise and admira- 
tion. 


Nifenéti: Mexico is situated in a large plain, environed by 

tion of the mountains of such height, that though within the torrid 

au of zone, the temperature of its climate is mild and health- 
xIco. 


ful. All the moisture which descends from the high 
grounds is collected in several lakes, the two largest of 
which, of about go miles in circuit, communicate with 
cach other. The waters of the one are fresh, those of 
the other brackish. On the banks of the latter, and 
on some small islands adjoining to them, the capital of 
‘Montezuma’s empire was built. ‘The access to the city 
was by artificial causeways or streets, formed of stones 
and earth, about 30 fect in breadth. As the waters of 
the lake, during the rainy season, overflowed the flat 
country, these causeways were of considerable length. 
That of Tacuba on the west a mile and a half; that of 
Tezcuco on the north-west three miles; that of. Cuoya- 
can towards the south-six miles. On the east there was 
no causeway, and the city could be approached only by 
canoes. In each of thesc causeways were openings at 
proper intervals, through which the waters flowed ; and 
over these beams of timber were laid, which being co- 


vered with earth, the causeway or street had everywhere - 


an uniform appearance. As the approaches to the city 
were singular, its construction was remarkable. Not 
only the temples of their gods, but the houses belonging 
to the monarch, and to persons of distinction, were of 
such dimensions, that in comparison with any other 
buildings which had been discovered in America, they 
might be termed magnificent. The habitations of the 
common people were mean, resembling the huts of 
other Indians. But they were all placed in a regular 
manner, on the banks of the canals which passed through 
the city, in some of its districts, or on the sides of the 
strcets which intersected it in other quarters. In seve- 
yal places were large openings or squares, one of which, 
allotted for the great market, is said to have been so 
spacious that 40,000 or 50,000 persons carried on 
traffic there. In this city, the pride of the New 
World, and the noblest monument of the industry and 
art of man, while unacquainted with the use of iron, 
the Spaniards, who are most moderate in their compu- 
tations, reckon that there were at least 60,000 inhabi- 
80 tants. 3 
Uneasiness But how much soever the novelty of those objects 
of the Spa- might amuse or astonish the Spaniards, they felt the 
miards. utmost solicitude with respect to their own situation. 
From a concurrence of circumstances, no less unexpect- 
ed than favourable to their progress, they had been 
allowed to penetrate into the heart of a powerful king- 
dom, and were now lodged in its capital, without hav- 
a 


sent to Mexico. 
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ing once met with open opposition from its monarch. Tistom 

The Tlascalans, however, had earnestly dissuaded them ———w 

from placing such confidence in Montezuma as to en- 

ter a city of such a peculiar situation as Mexico, where 

that prince would have them at mercy, shut up as if 

were in asnare, from which it was impossible to escape. 

They assured them that the Mexican priests had, in | 

the name of the gods, counselled their sovereign to ad- 

mit the strangers into the capital, ‘that he might cut 

them off there at one blow with perfect security. 

The Spaniards now perceived, too plainly, that the 

apprehensions of their allies were not destitute of foun- 

dation ; that, by breaking the bridges placed at certain 

intervals on the causeways, or by destroying part of | 

the causeways themselves, their retreat would be ren- 

dered impracticable, and they must remain cooped up 

in the centre of a hostile city, surrounded by multi- 

tudes sufficient to overwhelm them, and without a pos- | 

sibility of receiving aid from their allies.. Sr 
Betorc he set out from Cholula, Cortes had received Some hosti- 

advice from Villa Rica, that Qualpopoca, one of thelitics be- 

Mexican generals on the frontiers, having assembled an twee 

army in order to attack some of the people whom the. ha Mexik 

Spaniards had encouraged to throw off the Mexican cans. | 

yoke, Mscalante had marched out with part of the gar- 

rison to support his allies; that an engagement had en- | 

sued, in which, though the Spaniards were victorious, . 

Escalante, with seven of his men, had been mortally A 

wounded, his horse killed, and one Spaniard had been 

surrounded by the enemy and taken alive; that the 

head of this unfortunate captive, after being carried in 

triumph to different cities, in order to convince the 

people that their invaders were not immortal, had been 

Cortes, though alarmed with this . 

intelligence, as an indieation of Montezuma’s hostile 

intentions, had continued his march. But as soon as he 

entered Mexico he became sensible, that, from an excess 

of confidence in the superior valour and discipline of 

his troops, as well as from the disadvantage of having 

nothing to guide him in an unknown country but the 

defective intelligenee which he received from people 

with whom his mode of communication was very im- 

perfect, he had pushed forward into a situation, where 

it was difficult to continue, and from which it was dan- 

gerons to retire. Disgrace, and perhaps ruin, was the 

certain consequenec of attempting the latter. The suc- 

cess of his enterprise depended upon supporting the 

high opinion whieh the people of New Spain had form- 

ed with respect to the irresistible power of his arms. 

Upon the first symptom of timidity on his part, their 

veneration would cease, and Montezuma, whom fear 

alone restrained at present, would let loose upon him 

the whole force of his empire. At the same time, he 

knew that the countenance of his own sovereign was to 

be obtained only by a series of vietories ; and that no- 

thing but the merit of extraordinary success could screen 

his conduct from the censure of irregularity. From all 

these considerations, it was necessary to maintain his 

station, and to extricate himself out of the difficulties in 

which one bold step had involved him, by venturing 

upon another still bolder. The situation was trying, So 

but his mind was equal to it; and after revolving the cores re- 

matter with deep attention, he fixed upon a plan nogoivesto | 

less extraordinary than daring. He determined to seize seize Mom | 


° ° a ° 3 ie in 
Montezuma in his palace, and carry him a prisoner tot¢20™™ 
, the pe 
i 


A ne 
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History. the Spanish quarters. Vrom the superstitious veneration 
———— of the Mexicans for the person of their monarch, as well 


as their implicit submission to his will, he hoped, by 
having Montezuma in Is power, to acquire the supreme 
direction of their affairs ; or at least, with such 2 sacred 
pledge in Ins hands, he made no doubt of being secnre 
from any cflort of their violence. 

This he immediately proposed to his officers. The 
timid startled at a measure so audacious, and raised ob- 
jections. ‘The more intelligent and resolute, conscious 


that it was the only resource in which there appeared — 


any prospect of safety, warmly approved of it, and 
brought over their companions so cordially to the same 
opinion, that it was agreed instantly to make the at- 
tempt. At his usual hour of visiting Montezuma, 
Cortes went to the palacc, accompanied by Alvarado, 
Sandoval, Lugo, Velasquez de Leon, and Davila, five 
of his principal officers, and as many trusty soldiers. 
Thirty chosen men followed, not in regular order, but 
sauntering at some distance, as if they had no object 
but curiosity ; small parties were posted at proper in- 
tervals, in all the streets leading from the Spanish quar- 
ters to the court; and the remainder of his troops, 
with the Tlascalan allies, were under arms, ready to 
sally -out-on the first alarm. Cortes and his attendants 
were admitted without suspicion; the Mexicans retir- 
ing, as usual out of respect. Tle addressed the mo- 
narch in a tone very different from that which he had 
employed in former conferences ; reproaching him bit- 
terly as the author of the violent assault made upon the 
Spaniards by one of his officers, and demanding public 
reparation for the loss which he had sustained by the 
dcath of some of his companions, as well as for the in- 
sult offered to the great prince whose servants they 
were. Montezuma, confounded at this unexpected ac- 
cusation, and changing colour either from the consci- 
ousness of guilt, or from feeling the indignity with 
which he was treated, asserted his own innocence with 
great earnestness ; aud, as a proof of it, gave orders in- 
stantly to bring Qualpopoca and his accomplices pri- 
soners to Mexico. Cortes replied, with seeming com- 
plaisance, that a declaration so respectable left no doubt 
remaining in his own mind; but that something more 
was requisite to satisfy lis followers, who would never 
be convinced that Montezuma did not harbour hostile 
intentions against them, unless, as an evidence of his 
confidence and attachment, he removed from his own 
palace and took up his residence in the Spanish quar- 
ters, where he should be served and honoured as be- 
came a great monarch. ‘The first mention of so strange 
a proposal bercaved Montezuma of specch, and almost 
of motion. At length he haughtily answered, * ‘That 
persons of his rank were not accustomed voluntarily to 


give up themselves as prisoners; and were he mean 


enough to do so, his subjects would not permit such an 
affront to be offered to their sovereign.’? Cortes, un- 
willing to employ force, endeavoured alternately to 
soothe and intimidate him. The altercation became 
warm: and having continued above three hours, Ve- 
lasqyuez de Leon, an impetuous and gallant young man, 
exclaimed with impatience, ‘* Why waste more time 
in vain? Let us either seize him instantly, or stab him 
to the heart.” The threatening voice and fierce ges- 
tures with which these words were uttered, struck Mon- 
tezuma, ‘The Spaniards, he was sensible, had uow pro- 
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ceeded so far, as left him no hope that they would re-  istory. 


cede. 
unavoidable. He saw both; and abandoning himself 
to his fate, complied with their request. | | 


THis own danger was imminent, the necessity “-~y—~ 


! . §3 
His officers were called. He communicated to them The empe- 


his resolution. 
presumed not to question the will of their master, 


Spanish qnarters. 

They at first pretended to treat Montezuma with 
great respect ; but soon took care to let him know 
that he was entirely in their’ power. Cortes wished 
that the shedding the blood of a Spaniard should ap- 
pear the most hcimous crime that could be commit- 
ted; and therefore not only took a most exemplary 
vengeance on those who had been concerned in the af- 
fair of Villa Rica, but even put the emperor himself in 
chains till the execution of the Mexican general was 
over. 


Though astonished and afflicted, they "" cartied 
but t° ihe Spa- 


. ° . ° * nish var- 
carried him in silent pomp, all bathed in tears, to the joys. é 


$4 
By these, and other insnlts, he at last gained Cortes 


entirely the ascendant over this unhappy monarcl; les the 


and he took care to improve his opportunity to the 
utmost. He sent his emissarics into different parts of 
the kingdom, accompanied with Mexicans of distinc- 
tion, who might serve both to guide and to protect 
them. ‘They visited most of the provinces, viewed 
their soil and productions, surveyed with particular 
care the districts which yielded gold or silver, pitched 
upon several places as proper for future colomies, and 


endeavoured to prepare the minds of the people for 


submitting to the Spanish yoke: and while they were 
thus employed, Cortes, in the name and by the au- 
thority of Montezuma, degraded some of the principal 
officers in the empire, whose abilities or independent 
spirit excited his jealousy; and substituted in their 
place persons who he imagined would be more obse- 
quious. One thing, however, was still wanting to com- 
plete his sccurity.. He wished to have: such a command 
of the lake as might ensure a retreat, if, either from 
levity or discust, the Mexicans should take arms against 
him, and break down the bridges or causeways, in or- 


empire. 
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der to enclose him in the city. In order to obtain By a pre- 
this without giving disgust to the emperor or his court, te2ce, he 


Cortes artfully inflamed the curiosity of the Indians; 


obtains 
ieave 10 


with accounts of the Spanish shipping, and those float-uijid iyo 
ing palaces that moved with such velocity on the wa- brigantines 
ter, without the assistance of oars; and when he found ©» the lake. 


that the monarch himself was cxtremely desirous of 
seeing sueh a novelty, he gave him to understand, 
that nothing was wanting to his gratification besides 
a few necessaries from Vera Cruz, for that he had 
workmen in his army capable of building such vessels. 
The bait took with Montezuma; and he gave imme- 
diate orders that all his people should assist Cortes in 
whatever he should direct concerning the shipping. 
By this means, in a few days, two brigantines were 
got ready, full rigged and equipped ; and Montezuma 
was invited on board, to make the first trial of their 
sailing, of which he could form no idea. According- 
ly he embarked for this purpose, and gave orders for 
a great hunting upon the water, in ordcr that all his 
people might be diverted with the novelty presented 
by the Spaniards. On the day appointed, the royal 
equipage was ready early in the merning; and the 
lake was covered with a multitude of boats and ‘canoes 
loaded with people. ‘The Mexicans had augmented 

shea the 


History. the number of their rowers on board the royal barges, 
\—=-y==e with an intention to disgrace the Spanish vessels, which 
they regarded as clumsy, unwicldy, and heavy. But 
they were soon undeceived; a fresh gale started up, 
the brigantines hoisted sail, to the utter astonishment of 
all the spectators, and soon left all the canoes behind ; 
while the monarch exulted in the victory of the Spani- 
ards, without once considering that now he had effectu- 
86 all rivetted Ins own chains. 

Montezu- Cortes having obtained this important point, resolv- 
ma owns ed to put the condescension of the emperor to a trial 
pene” 3 still more severe. He urged Montezuma to acknow- 
the king of ledge himself a vassal to the crown of Castile; to hold 
Spain. his crown of him as superior, and to subject his domi- 
nions to the payment of an annual tribute. With this 
requisition, humiliating as it was, Montezuma com- 
plied. He called together the chief men of his em- 
pire, and, in a solemn harangue, reminded them of the 
traditions and prophecies which led them to expect the 
arrival of a people sprung from the same stock. with 
themselves, in order to take possession of the supreme 
power ; he declared his belief that the Spaniards were 
this promised race; and that therefore he recognised 
the right of their monarch to govern the Mexican em- 
pire, would lay his crown at his feet, and obey him as 
a tributary. 
discovered how deeply he was affected in making such 
a sacrifice. ‘Tears and groans frequently interrupted 
his discourse. ‘The first mention of such a resolution 
struck the assembly dumb with astonishment. This 
was followed by a sullen murmur of sorrow mingled 
with indignation ; which indicated some violent erup- 
tion of rage to be near at hand. This Cortes foresaw, 
and seasonably interposed to prevent it, by declaring 
that his master had no intention to deprive Montezuma 
of the royal dignity, or to make any innovation upon 
the constitution and laws of the Mexican empire. This 
assurance, added to their dread of the Spanish arms, and 
the authority of their monarch’s example, extorted the 
consent of the assembly; and the act of submission and 
homage was executed with all the formalities which the 

Spaniards pleased to prescribe. 

Montezuma, at the request of Cortes, accompa- 
uied this profession of fealty and homage with a mag- 
nificent present to his new sovereign; and, after his 
example, lus subjects brought in very lileral contri- 

87 __. butions. ‘The Spaniards then collected all the trea- 
The Spani- Te: . : 
ards divide SUv€ Which had been either voluntarily bestowed upon 
their trea- them at diflerent times by Montezuma, or had been 
sure. extorted from his people under various pretences ; 

and having melted the gold and silver, the value 
of these amounted to 600,000 pesos. The soldiers 
were impatient to have it divided; and Cortes com- 
plicd with their desire. A fifth of the whole was 
set apart as the tax due to the king. Another fifth was 
allowed to Cortes as commander. The sums advan- 
ced by the governor of Cuba, who had originally fit- 
ted out the expedition, were then deducted. The re- 
mainder was then divided among the army, including 
the garrison of Vera Cruz, in proportion to their dif- 
ferent ranks ; and after so many deductions, the share 
of a private man did not exceed 100 pesos. This sum 
fell so far below thcir sanguine expectations, that it re- 
quired all the address, and no small exertions of the li- 
berality of Cortes, to prevent -an open mutiny. How- 


While uttering these words, Montezuma . 
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ever, he at last restored tranquillity ; but had no sooner frist 
escaped this danger, than he involved himself by his ——-—w 
imprudent zeal for religion, im one much worsc. Mon- 
tezuina, though often importuned, had obstinately re- 

fused to change his religion, or abolish the supersti- | 
tious rites which had been for such a long time practi- 4, 

sed throughout his dominions. ‘This at last transport- Cortes at. 

ed the Spaniards with such rage, that, in a sally oftemptsto 
zeal, he led out Ins soldiers in order to throw down the destroy the 
idols in the great temple by force. But the priests om 
taking arms in defence of their altars, and the people’ °~ 
crowding with great ardour to support them, Cortes’s . 
prudence overruled his zeal, and induced him to desist 
from his rash attempt, after dislodging the idols from one | 
of the shrines, and placing m their stead an image of 

the Virgin Mary. : 80 
From this moment the Mexicans began to meditate wy;.), i. 


| 


the expulsion or the destruction of the Spaniards. The duces a ge- 
priests and leading men held frequent meetings with neral disaf. | 
Montezuma for this purpose. But as any violent at-!ecton. 
tempt might have proved fatal to the captive monarch, | 
it was thought proper first to try more gentle means, 
Having called Cortes into his presence, he observed, 
that now, as all the purposes ef his embassy were fully 
accomplished, the gods had declared their will, and the 
people signified their desire, that he and his followers F. 
should instantly depart out of the empire. With this The Spa- 
he required them to comply, or unavoidable destruc-niards are 
tion would fall suddenly on their heads. This unex. Comma 
pected requisition, as well as the manner in which es il 
was delivered, alarmed Cortes. However, he supposed 
that more might be gained by a feigned compliance 
than by open resistance ; and therefore replied with 
great composure, that he had already begun to prepare 
for his return; but as he had destroyed the vessels in 
which he arrived, some time was requisite for building 
other ships. ‘This appeared reasonable; and a number 
of Mexicans were sent to Vera Cruz to cut down tim- 
ber, and some Spanish carpenters werc appointed to su- 
perintend the work. gt 

Cortes flattered himself, that, during this interval, he An arma- 
might either find means to avert the threatened danger, nn aa 
or receive such reinforcements as would enable him to — r 
defend himself. Nine months had now elapsed since Cortes 
Portocarrero and Montejo had sailed with his despatches 
to Spain; and he daily expected a return, with a con- 
firmation of his authority from the king, without which 
all that he had done served only to mark him out as an 
object of punishment. While he remained in great 
anxiety on this acconnt, news were brought that some 
ships had appeared on the coast. These were imagined 
by Cortes to be a reinforcement sent him from Spain : 
but his joy was of short continuance, for a courier very 
soon arrived from Vera Cruz, with certain information 
that the armament was fitted out by Velasquez, the go- 
vernor of Cuba; and instead of bringing succours, 
threatened them with immediate destruction. 

Velasquez had been excited to this hostile measure 
cluefly through the indiscretion, or rather treachery, 
of the messengers of Cortes; who, contrary to his ex- 
press mjunctions, had landed on the island of Cuba, 
and given intelligence of all that had passed: and Ve- 
lasquez, transported with rage at hearing of the pro- 
ceedings of Cortes, had now sent against him this ar- 
mament 5 consisting of 18 ships, which carried 80 horse- 

men, 


listory. men, 800 infantry, of which 80 were musketeers, and 
—-/ 120 eross bowmen, commanded by a brave officer named 
Pamphilo de Narvaez; whose instructions were, to seize 
Cortes and his principal officers, to send them prisoners 
to him, and then to complete the discovery and conquest 
of the country in his name. This proved a most afllict- 

92 +‘ ing piece of news to Cortes. 
Thich is Having now no resource but in war, he left 150 
efeated men undcr the command of Pedro de Alvarado, an 
iow officer of great bravery, and mueh respected by the 
Mexicans, to guard the eapital and the captive em- 
peror; while he himself marched with the remain- 
der, to meet his formidable opponent, who had ta- 
ken possession of Zempoalla. Even after being re- 
inforced by Sandoval his governor of Vera Cruz, the 
force of Cortes did not cxceed 250 men. He hoped 
for success chiefly from the rapidity of his motions 
and the possibility of surprising his enemies ; and as 
he chiefly dreaded their cavalry, he armed his soldiers 
with long spears, aecustoming them to that deep and 
compaet arrangement which the use of this formidable 


weapon enabled them to assume. As he advanced, 
however, he repeated his proposals of accommoda- 
tion; but these being constantly rejected, and a price 
| set upon his head, he at last attacked Narvaez in 
the night-time, entirely defeated and took lum pri- 
soncr, obliging all his troops to own allegiance to him- 

self. 
Nothing eould be more seasonable than this vietory, 
. by whieh Cortes found his army very considerably in- 
creased ; for most of the soldiers of Narvaez chose 
rather to follow Cortes than to return to Cuba, whi- 
ther the conqneror had offered to send them if they 
angerous chose. His affairs at Mexico, in the mean time, 
tuation of were in the utmost danger of bcing totally ruined ; 
jceSpa- and had this decisive victory been delayed but a few 
| days longer, he must have come too late to save his 
" companions. A. short time after the defeat of Nar- 
vaez, a courier arrived from Mexico with the disagree- 
able intelligence that the Mexieans had taken arms ; 
and having seized and destroyed the two brigantines 
| which he had built in order to seeure the eommand 
. of the lake, had attacked the Spaniards in their quar- 
. ters, killed somc, and wounded many more, burnt 
. their magazine of provisions, and, in short, carried on 
| hostilities with such fury, that though Alvarado and 
his men defended themselves with undaunted reso- 
lution, they must either be cut off by famine, or sink 
under the multitude of their enemies. Tins revolt 
was excited by motives whieh rendered it still more 
alarming. On the departure of Cortes for Zempo- 
alla, the Mexicans flattered themselves, that the long- 
expected opportunity of restoring their sovereign to 
liberty, and driving out the Spamards, was arrived ; 
and consultations were accordingly held for bringing 
about both these events. The Spaniards in Mexieo, 
conscious of their own weakness, suspected and dread- 
ed these machinations ;- but Alvarado, who had nei- 
ther the prudence nor the address of Cortes, took the 
worst method imaginable to overeome them. Instead 
of attempting to soothe or cajole the Mexicans, he 
waited the return of one of their solemn festivals, when 
the principal persons in the empire were dancing, ae- 
cording to custom, in the court of the great temple ; 
he seized all the avenucs which led to it; and, allu- 
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red partly by the rieh ornaments which they wore in qistory. 
honour of their gods, and partly by the facility of —-—\— 
cutting off at once the anthors of that conspiracy 
which he dreaded, he fell upon them, unarmed and 
unsuspieious of danger, and massaered a great num- 
ber; none eseaping’ but such as made their way 
over the battlements of the temple. An action so 
cruel and treacherous filled not only the city, but the 
whole empire, with indignation and rage; and the 
Mexicans immediately proceeded in the manner above 
mentioned. . 

Cortes advanced with the utmost celcrity to the re- 
lief of his distressed companions: but as he passed 
along, had the mortifieation to find that the Spa- 
niards were generally held in abhorrence. ‘The princi- 
pal inhabitants had deserted the towns through which 
he passed 5 no person of note appcarcd to meet him 
with the usual respect; nor were provisions brought =, " 
to his camp as usual. Notwithstanding these signs of Cortes al- 
aversion and horror, however, the Mexicans were solowed to 
ignorant of the military art, that they again permitted "turn to 
him to enter the capital without opposition ; though abe 
it was in their power to have easily prevented him, 
by breaking down the bridges and causeways which led 
to it. | 

Cortes was received by his companions with the 
utmost joy ; and this extraordinary suceess so far in- 
toxicated the general himself, that he not only ne- 
glected to visit Montezuma, but expressed himself very 
contemptuously concerning him. These expressions put is fu- 
being reported among the Mexicans, they all at onee riously at- 
flew to arms, and made such a violent and sudden t#cked by 
attaek, that all the valour and skill of Cortes were ~ ale - 
scarce sufheient to repel them. This produced great — 
uneasiness among the soldiers of Narvaez, who had 
imagined there was nothing to do but to gather the 
spoils of a conquered country. Discontent and mur- 
murings, however, were now of no avail; they were 
enclosed ina hostile city, and, without some extra-~ 
ordinary exertions, were inevitably undone. Cortes, 
therefore, made a desperate sally ; but, after exerting 
his utmost efforts for a whole day, was obliged to 
retire with the loss of 12 killed, and upwards of 60 
wounded. Another sally was attempted with the like 
bad success, and in it Cortes himself was wounded in 
the hand. 

The Spanish general was now thoronghly convinced 
of his error ; and therefore betook himself to the on- 
ly resource which was left; namely, to try what ef- 
fect the interposition of Montezuma would have to 
soothe or overawe his subjects. When the Mexicans 
approached the next morning to renew the assault, 
that unfortunate prinee, at the merey of the Spaniards, 
and reduced to the sad necessity of becoming the in- 
strument of his own disgrace, and of the slavery of his. 
pcople, advaneed to the battlements in his royal robes, 
and with all the pomp in whieh he used to appear on 
solemn oceasions. At the sight of their sovereign, 
whom they had been long accustomed to reverence al- 
most as a god, the Mexieans instantly forebore their 
hostilities, and many prostrated themsclyecs on the 
ground: but when he addressed them in favour of the 
Spamiards, and made use of all the arguments he could —_o¢ 
think of to mitigate their rage, they testified their re- Montezu- 
sentment with loud. murmurings ;, and at length broke ma killed. 


forth. 
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History. forth with such fury, that before the soldiers, appoint- 
Nerney jm ; , rs ke = 2, 
ed to guard Montezuma, had time to cover him with 


97 
A terrible 
engage- 
ment be- 
tiiwveen the 
Spaniards 


their shields, he was wounded with two arrows, and 
a blow on his temple with a stone struck him to the 
ground. On seeing him fall, the Mexicans instantly 
fled with the utmost precipitation: but the unhappy 
monarch, now convinced that he was become an ob- 
ject of contempt even to his own subjeets, obstinately 
refused all nourishment ; and thus in a short time end- 
ed lis days. 

On the death of Montezuma, Cortes having lost all 
hope of bringing the Mexieans to any terms of peace, 
prepared ior retreat. But his antagonists, having 
taken possession of a high tower in the great temple, 
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Towards midnight, therefore, they Legan their-march, 7; 


in three divisions. Sandoval led the van; Pedro Al- 
varado and Velasquez de Leon had the conduct of the 
rear; and Cortes commanded in the centre, where’ he 
placed the prisoners, among whom were a son and 


two daughters of Montezuma, together with several 


Mexicans of distinction, the artillery, baggage, and 
a portable bridge of timber intended to be laid over 
the breaches in the causeway. They marched in 
profound silence along the causeway which led to 
‘Tacuba, because it was shorter than any of the rest, 
and, lying more remote fron tlhe road towards Tlasca- 
la and the sea coast, had been left most entire by the 
Mexicans. 
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They reached the first breach in the causeway with- Cortes re. 
out molestation, hoping that their retreat was undis- treats with 
covered. But the Mexicaiis had not only watched all 8*¢4t 6s 


which overlooked the Spanish quarters, and placing 
there a garrison of their prineipal warriors, the Spa- 
miards were so much exposed to their missile weapons, 


and Mexi- 
‘Cans. 


that none could stir without danger of being killed or 
wounded. J°rom this post, therefore, it was necessary 


to dislodge them at any rate; and Juan de Escobar, - 


with a large detachment of chosen soldiers, was order- 
ed to make the attack. But Escobar, thougha vahant 
oflicer, and though he exerted his utmost efforts, was 
thricc repulsed. Cortes, however, sensible that not 
only his reputation, but the safcty of his army, de- 
pended on the success of this assault, caused a buckler 
to be tied to his arm, as he could not manage it with 
his wounded hand, and rushed with his drawn sword 
amongst the thickest of the combatants. Encouraged 
by the presence of their general, the Spaniards re- 
turned to the charge with such vigour, that they gra- 
dually forced their way up the steps, and drove the 
Mexicans to the platform at the top of the tower. 
There a dreadful carnage began; when two young 
Mexicans of high rank, observing Cortes, as he ani- 
mated his soldiers, resolved:to sacrifiee their own lives 
in order to cut off the author of so many calamities 
which desolated their country. ‘They. approached him 
im a supplant posture, as if they intended to lay down 
their arms.; and seizing him in 2 moment, herried him 
tewards the battlements, over which they threw them- 
sclves headlong, in hepes of dragging him along with 
them. Bnt Cortes, by his strength and agility, disen- 
gaged himself from their grasp ; so that the two Mexi- 
cans perished alone. | 

As soon as the Spaniards became masters of the 
tower, they set fire to it, and without further mole- 
station continued the preparations for their retreat. 
This became the. more «necessary, as their enemies, 
astonished at this last effort of their valour, had now 
entirely changed their system of hostility ; and, instead 
of imcessant attacks, endeavoured, by barricading the 
streets, and-breaking down the causeways, to cut off 
the communication of the Spaniards with the conti- 
nent, and thus to starve. an enemy whom they could 
not subdue. .The first point to be determined, was 
whether they should march out openly in the face of 
day, when they could discern every danger, or whether 
they should endeavour to retire secretly in the night. 
‘The latter was preferred, partly from hopes that the 
superstition of the Mexicans would prevent them from 
attacking them in the night, and. partly from their 
own superstition in giving credit to the predictions of 
i private soldicr, who pretended to astrology, and 
assured them of success.if they retreated in this manner. 


their motions, but made preparations for a most for- 
midable attack. While the Spaniards were intent up- 
on placing their bridges in the breach, and occupied in 
conducting their horscs and artillery along it, they 
were suddenly alarmed with the sound of warlike in- 
struments, and found themselves assaulted on all sides 
by an innumerable multitude.of enemies. Unfortu- 
nately the wooden bridge was. wedged so fast in the 
mud by the weight of the artillery, that it was impos- 
sible to remove it. Dismayed at this accident, the 
Spaniards advanced with precipitation to the second 
breach. The Mexicans hemmed them in on every 
side; and though they defended themselves with their 
usual courage, yet, crowded as they were in a narrow 
causeway, their discipline and military skill were of 
little avail; nor did the obscurity of the night allow 
them to derive much advantage from their fire-arms 
or the superiority of their other weapons. At last the 
Spaniards, overborne with the numbers of their ene- 
mies, began to give way, and ina moment the confusion 
was universal. Cortes, with about 100 foot soldiers, 
and a few’horse, forced his way over the two remain- 
ing hreaches in the causeway, the bodies of the dead 
serving to fill np the chasms, and reached the main 
land. Having formed them as soon as they arrived, he 
returned with such as were yet capable of service, to 
assist his friends in their retreat.» He met with part. of 
his soldiers who had forced their way through the ene- 
my, but found many more overwhelmed by the multitude 
of their aggressors, or perishing in the lake; and heard 
the grievous lamentations of others whom the Mexicans 
werc carrying off in triumph to be saerificed to the god 
of war. 

In-this fatal retreat more than one half of Cortes’s 
army perished, together with many officers of distinc- 
tion. All the artillery, ammunition, and baggage, 
were lost; the greater part of the horses and above 
2000 'Tlascalans were killed, and only a very small part 
of their treasure saved. . The first carc of the Span:sh 
general was to find some shelter for his wearied troops ; 
for, as the Mexicans infested them on every side, and 
the people of Tacuba began to take arms, he could 
not continue in his present station. At last he disco- 
vered a temple seated on an cminence, in which he 
found not only the shelter he wanted, but some provi- 
sions; and though the enemy did not intermit their 
attacks throughout the day, they were without much 
difficulty prevented from making any impression. For 

: six 
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battalions. 
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Tlistory. six days after, théy continued their march through a 


barren, ill cultivated, and thinly peopled country, where 
they were often obliged to feed on berries, roots, and 
the stalks of yvreen maize; at the same time they were 
harassed without intermission by large parties of Mexi- 
cans, who attacked them on all sides. On the sixth 
day they reach Otumba, not far from the road be- 
tween Mexico and Tiascala. Farly next morning they 
hegan to advance towards it, flying parties of the ene- 
my still hanging on their rear; and amidst the insults 
with which they accompanied their hostilities, Donna 
Marina remarked, that they often exclaimed with exul- 
tation, “ Go on, robbers; go to the place where you 
shall quickly meet the vengeance due to your crimes.” 
The meaning of this threat the Spaniards did not com- 
prehend, until they rcached the summit of an eminence 
before them. There a spacious valley opened to their 
view, covered with a vast army as far as the eye could 
reach. The Mexicans, while with one body of their 
troops they liarassed the Spaniards in their retreat, had 
assembled their principal force on the other side of the 
Jake; and marching along the road which led directly 
to ‘Tlascala, posted it in the plain of Otumba, through 
which they knew Cortes must pass. At the sight of 
this incredible multitude, which they could survey at 


ence from the rising ground, the Spaniards were asto- 


nished, and even the boldest began to despair. But 
Cortes, without allowing thcir fears time to operate, 
after warning them bricfly that no alternative remained 
but to conquer or die, led them instantly to the charge. 
The Mexicans waited their approach with unusual for- 
titude : yet such was the superiority af the Spanish dis- 
cipline and arms, that the impression of this small body 
was irresistible; and whichever way its force was di- 
rected, it penctrated and ‘dispersed the most numerous 
But while these gave way in one quarter, 
new combatants advanced from another; and the Spa- 
niards, though successful in every attack, were ready 
to sink under these repeated efforts, without seeing 
any end to their toil, or any hope of victory. At that 
time Cortes observed the great standard of the empire, 
which was carried before the Mexican general, advan- 
cing; and fortunately recollecting to have heard, that 
on the fate of it depended the event of every hattle, 
he assembled a few of his bravest officers, whose horses 
were still capahle of service, and placing himself at 
their head, pushed towards the standard with such im- 
petuosity that he bore down every thing before him. 
A chosen body of nobles, who guarded the standard, 
made some resistance, but were soon broken. Cortes, 
with a stroke of his lance, wounded the Mexican ge- 
neral, and threw lim to the ground. One of his fol- 
lowers alighting, put an end to his life, and laid hold 
of the imperial standard. ‘The moment that their leader 
fell, and the standard, towards which all directed their 
eyes, disappeared, an universal panic struck the Mexi- 
cans; and, as if the bond which held them together 
had becn dissolved, every cnsign was lowered, each 
soldier threw away his weapons, and fled with preci- 
pitation to the mountains. The Spaniards, unable to 
pursue them far, returned to collect the spoils of the 
ficld; and these were so valuable as to be some 
compensation for the wealth which they had lost in 
Mexico; for in the enemy’s army were most of 
their principal warriors dressed out in their richest 


ornaments, as if they had becn marching to assured 
victory. 

The day after this important action (being July 
8.1520), the Spaniards entered the Tlasealan terri- 
tories, where they were received with the most cordial 
friendship. Cortes endeavonred to avail himself of this 
disposition as mneh as possible; for which purpose he 
distributed among them the rich spoils taken at Otum- 
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ba with such a liberal hand, that he made himself sure - 


of obtaining from the republic whatever he should de- 
sire. He drew a small supply of ammunition, and 
two or three held-pieces, from his:stores at Vera Cruz. 
He despatched an officer of confidence with four ships 
of Narvaez’s fleet to Hispaniola and Jamaica, to en- 
gage adventurers, and to purchase horses, gunpewder, 
and other military stores. And as he knew that it 
would be in vain to attempt the reduction of Mexico, 
unless he could secure the command of the lake, he 
gave orders to prepare, in the mountains of Tlascala, 
materials for building 12 brigantines, so that they 
nught be carried thither in pieces, ready to be put to- 
gether, and launched when he stood in need of their 
service. But, in the mean time, his soldiers, alarmed 
at the thoughts of being exposed to such calamities a 
second time, presented a remonstrance to their general; 
in which they represcnted the imprudence of attack- 
iny a powerful empire with his shattered forces, and 
formally required him to retnrn back to Cuba. All 
the eloquence of Cortes could now only prevail with 
them to delay their departure for some time, when he 
promised to dismiss such as should desire it. How- 
ever, this was only a pretence; for Cortes, in fact, 
had the conquest of Mexico as much at heart as ever. 
Without giving his soldiers an opportunity of cabal- 
ling, therefore, he daily employed them against the 
people of the neighbouring provinces, who had cut off 
some detachments of Spaniards during his misfortunes 
at Mexico; and by which, as he was constantly at- 
tended with succcss, his men soon resumed their wort 
ed sense of superiority. | 

But all the efforts of Cortes could have been of little 
avail, had he not unexpectedly obtained a rcinforce- 
ment of Spanish soldiers. These belonged to an arma- 
ment fitted out by Francisco de Garay, governor of Ja- 
maica, who had long aimed at dividing with Cortes 
the glory and gain of annexing the cmpire of Mexico 
to the crown of Castile. ‘They had, however, unad- 
visedly made their attempt on the northern provinces, 
where the country was poor and the inhabitants ficrce 
and warlike ; so that, after a succession of disasters, they 
werc now obliged to venture into Vera Cruz, and cast 
themselves upon the mercy ‘of their countrymen; and 
here they also were soon persuadcd to throw off their 
allegiance to their master, and to enlist with Cortes. 
About the same time a ship arrived from Spain, freight- 
ed by some yrivate adventurers, with military stores ; 
and the cargo was eagerly purchased by Cortes, while 
the crew, following the example of the vest, joined him 
at ‘Tlascala. 

From these various qnarters, the army of Cortes 
was augmented with 180 men and 20 horses; by 
whieh means he was enabled to dismiss such of the sol- 
diers of Narvaez as were most troublesome and discon- 
tented; after the departure of whom he still mustered 
550 infantry, of whom 80 were armed with muskets or 

cross- 
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myn At the head of these, with 10,000 Tlascalans and other 
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about 20 miles from Mexico. 


friendly Indians, he began his march towards Mexico, 
on the 28th of December, six months after his fata} re- 
treat from that city. 

As soon as Cortes entered the enemy’s territories, 
he discovered various preparations to obstruct his pro- 
gress. But his troops forced their way with little dif- 
ficulty ; and took possession of ‘Tezcuco, the second 
city of the empire, situated on the banks of the lake, 
Here he determined to 
establish his head quarters, as the most proper station 
for launching his brigantines, as well as for making his 
approaches to the capital. In order to render his re- 
sidence there more securc, he deposed the cacique or 
chief, who was at the head of that community, under 
pretence of some defect in his title, and substituted in 
his place a person whom a faction of the nobles pointed 
out as the right heir of that dignity. Attached to him 
hy this benefit, the new cacique and his adherents scr- 
ved the Spaniards with inviolable fidelity. 

As the construction of the brigantines advanced 
slowly under the unskilful hands of soldiers and In- 
dians, whom Cortes was obliged to employ in assisting 
three or four carpenters who happened fortunately to 
be in his service, and as he had not yet received the 
reinforcement which hc expected from Hispaniola, he 
was not in a condition to turn his arms directly against 
the capital. To have attacked a city so populous, so 
well prepared for defence, and in a situation of such 
peculiar strength, must have exposed his troops to ine- 
vitable destruction. Three months elapsed before the 
materials for constructing the brigantines were finish- 
ed, and before he heard any thing with respect to the 
success of his negociation in Hispaniola. This, how- 
ever, was not a season of inaction to Cortes. He at- 
tacked successively several of the towns situatcd around 
the lake; and though all the Mexican power was ex- 
erted to obstruct his operations, he cither compelled 
them to submit to the Spanish crown, or reduced 
them to rnins. Other towns he endeavoured to con- 
ciate .by more gentle means; and thongh he could 
not hold any intercourse with the inhabitants but by 
the intervention of interpreters, yet, under all the dis- 
advantages of that tedions and imperfect mode of com- 
munication, he had acquired snch a thorough knowledge 
of the state of the country, as well as of the dispositions 
of the people, that he conducted his negociations and 
intrigues with astonishing dexterity and success. Most 
of the cities adjacent to Mexico were originally the 
capitals of small independent states ; and some of them 
having been but lately anncxed to the Mexican emnire, 
still retained the remembrance of their ancient liberty, 
wend hore with impatience the rigerous yoke of their 
new masters. Cortes having early observed symptoms 
of their disaffection, availed himself of this knowledge 
to gain their confidence and friendship. By oflering 
with confidence to deliver them from the odious do- 
minion of the Mexicans, and by hberal promises of 
more indulgent treatment if they would unite with 
him against their oppressors, he prevailed on the peo- 
ple of several considerable districts, not only to ac- 
knowledge the king of Castile as their sovereign, but 
to supply the Spanish camp with provisions, and to 
strengthen his army with auxiliary treops. Guatimo- 
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zin, on the first appearance of defection among his History. 
subjects, exerted himself with vigour to prevent or to ——\—~ 


punish their revolt ; but, in spite of his efforts, the spi- 
rit continued to spread. ‘The Spaniards gradually ac- 
quired new allies; and with deep concern he beheld 
Cortes arming against his empire those very hands 
which ought to have been active in his defence, and 
ready to advance against the capital at the head of a 
numerous body of his own subjects. 

While, by these various methods, Cortes was gra- 
dually circumscribing the Mexican power within such 
narrow limits that his prospect of overturning it secined 
neithcr to be uncertain nor renote, all his schemes 
were well uigh defeated by a conspiracy against his 
own person, and which was discovered only a short time 
before it was to have been executed. ‘Though many 
were concerned, Cortes did not think proper to punish 
any more than the principal ringleader, whom he 
caused immediately to be hanged; and then, without 
allowing them leisure to ruminate on what had hap- 
pened, and as the most effectual means of preventing 
the return of a mutinous spirit, he determined to call 
forth his troops immediately to action. Fortunately 
a proper occasion for this occurred, without his seeming 
to court it. He received intelligence, that the mate- 
rials for building the brigantines were at length com- 
pletely finished, and waited only for a body of Spa- 
niards to conduct them to Tezcuco. The command 
of this convoy, consisting of 200 foot soldiers, 15 
horsemen, and two field-pieces, he gave to Sandoval, 
who by the vigilance, activity, and courage, which he 
manifested on evcry occasion, was growing daily in his 
confidence, and in the estimation of his fellow-soldiers. 
The Tlascalans furnished 8000 Tamenes, an inferior 
order of men destined for scrvile tasks, to carry the ma- 
terials on their shoulders, and appointed 45,000 war- 
riors to accompany and defend them. Sandoval made 
the disposition for their progress with great propriety, 
placing the Tamenes in the centre, one body of war- 
riors in the front, another in the rear, with consider- 
able partics to cover the flanks. To each of these he 
joined some Spaniards, not only to assist them in dan- 
ger, but to accustom them to regularity and subordi- 
nation. Partics of Mexicans frequently appeared ho- 
vering around them on the high grounds: but perceiv- 
ing no prospect of sucecss in attacking an enemy con- 
tinvally on his guard, and prepared to receive them, 
they did not venture to molest him; and Sandoval had 
the glory of conducting safely to Tezcuco a convoy 
on which all the fnture operations of his countrymen 
depended. 
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lake, from Tacuba on the west, and from Cnayocan to- 
wards the south. These towns were situated on the 
principal causeways which !ed to the capital, and in- 
tended for their defence. He appomted Sandoval to 
command in the first, Pedro de Alvarado in the second, 
and Christoval de Olid in the third ; allotting to each 
a numerous body of Indian auxiliaries, together with 
an equal division of Spaniards, who, by the junction 
of the troops from Hispaniola, amounted now to 86 
horsemen, and 818 foot foot soldiers; of whom 118 were 
armed with muskets or cross-bows. ‘Their train of ar- 
tillery consisted ef thrce battering cannon, and 15 field- 
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tines, each armed with one of his small eannon, and 
manned with 25 Spaniards. 

As Alvarado and Olid preceeded towards the posts 
assigned them, they broke down the aqueducts which 
the ingenuity of the Mexicans had erected for convcy- 
ing water into the capital, and, by the distress to 
which this reduced the inhabitants, gave a beginning 
to the calamities which they were destined to suffer. 
Alvarado and Olid found the towns, of whieh they 
were ordered to take possession, deserted by their in- 
habitants, who had fled for safety to the capital, where 
Guatimozin had collected the chief force of his ém- 
pire, as there alone lic could hope to make a snceessful 
stand against the formidable enemies who were ap- 
proaching to assault him. 

The first effort of the Mexicans was to destroy the 
fleet of brigantines, the fatal effects of whose opera: 
tions they foresaw and dreaded. ‘Though the brigan- 
tines, after all the labour and merit of Cortes in form: 


and become ing them, were of ineonsiderable bulk, rudely con- 


masters of 


the lake. 


structed, and manned elnefly with landmen, hardly pos- 
sessed of skill enough to conduct them, they must have 
becn objects of terior to a people unacquainted with 
any navigation but that of their lake, and possessed of 
no vessel larger than a canoc. Necessity, however, ur- 
ged Guatimozin to hazard the attack; and hoping to 
supply by numbers what he wanted in force, he asscm- 
bled such a multitude of canocs as covered the face of 
the lake. They rowed on boldly to the charge, while 
the brigantines, retarded by a dead calm, could scarcely 
advance to mect them. But as the enemy drew near, 
a breeze suddenly sprang up; in a moment the sails 
were spread, and the brigantines with irresistible im- 
petuosity broke their fecble opponents, overset many 
canoes, and dissipated the whole armament with such 
slaughter, as convinced the Mexicans, that the pro- 
egress of the Europeans in knowledge and arts rend- 
ered their superiority greater on this new element 
than they had hitherto found it by land. 

From that time Cortes remaincd master of the lake ; 
and the brigantmes not only preserved a communica- 
tion between the Spaniards in their different stations, 
though at a considerable distance from each other ; but 
were cmployed to cover the causeways on cach side, 
and keep off the canoes, when they attempted to an- 
uoy the troops as they advanced towards the city. He 
formed the brigantines in threc divisions, allotting one 
to each station, with orders to second the operations 
of the officer who commanded there. From all the 
three stations he pushed on the attack against the city 
with equal vigour; but in a manner so very different 
from that by which sieges are conductcd in regular war, 
as might appear no less improper than singular to per- 
sons unacquainted with his situation. Each morning Ins 
troops assaulted the barricades which the enemy had 
erccted on the causeways, forced their way over the 
trenches which they had dug, and through the canals 
where the bridges were broken down, and endeavourcd 
to penetrate into the heart of the city, in hopes of 
obtaining some decisive advantage, which might force 
the enemy to surrender, and terminate the war at once ; 
but when the obstinate valour of the Mexicans rendered 
the efforts of the day ineffectual, the Spaniards retired 
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in the evening to their former quarters. Thus their toil qristory. 


and danger were, in some measure, continually renew- 
ed, the Mexicans repairing in the night what the Spa- 
niards had destroyed through the day, and recovering 
the posts from which they had driven them. But ne- 
cessity prescribed this slow and untoward modc of ope- 
ration. ‘he number of. his troops was so small, that 
Cortes durst not, with a handfel of men, attempt te 
make a lodeement in a city where he might bé sur- 
rounded and annoyed by such a multitude of enemies. 
‘The remembrance of what he had already suffered by 
the ill-judged confidence with which he had ventured 
into such a dangerous situation, tas still fresh in his 
inind. ‘The Spaniards, cxhausted with fatigue, were 
unable to guard the various posts which they daily 
gained 5 and though their camp was filled with Indiah 
auxiliaries, they durst not devolve this charge upoa 
them, because they were so little accustomed to disci- 
pline, that no confidence could be placed in their vi- 
gilanee. Besides this, Cortes was extremely solicitous 
to preserve the city as much as possible from being de- 
stroyed, both as he destined it to be the capital of his 
conquests, and wished that it might remain as a mo- 
nument of his glory. From all these considerations, 
he adhered obstinately, for a month after the siege was 
opened, to the system which he had adopted. The 
Mexicans, in their own defence, displayed valour 
which was hardly inferior to that with which the Spa- 
miards attacked them. On land, on water, by night 
and by day, one furious conflict succecded to another. 
Several Spaniards were killed, more wounded, and all 
were ready to sink under the toils of unintermitting 
service, which were rendered more intolerable by the 
injuries of the season, the periodical rains being now 
set in with their usual violence. 

Astonished and disconcerted with the length and dif- 
ficulties of the siege, Cortes determined to make one 
great cflort to get possession of the city before he re- 
linguished the plan which he had hitherto followed, 
and had recourse to any other mode of attack. With 
this view he sent instructions to Alvarado and Sando- 
val to advance with their divisions to a gencral assault, 
and took the command in person of that posted on the 
causeway of Cuyocan. Animated by his presence, and 
the expectation of some decisive cvent, the Spaniards 
pushed forward with irresistible impetuosity. They 
broke through oné barricade after another, forced their 
way over the ditches and canals, and having entered 
the city, gained ground incessantly, in spite of the mul- 
titude and ferocity of their opponents. Cortes, though 
delighted with the rapidity of his progress, did not 
forget that he might still find it necessary to retreat ; 
and in order to secure it, appointed Julian de Alderete, 
a captain of ‘clief note in the troops which he had re- 
ceived from Hispaniola, to fill up the canals and gaps 
That of- 


ficer deeming it inglorious to be thus employed, while 


his companions were in the heat of action and the ca- 
reer of victory, neglected the important charge com- 


mitted to him, and hurried on inconsiderately to mingle 
with the combatants. The Mexicans, whose military 
attention and skill were daily improving, no sooner ob- 
served this, than they carried an account of it to their 
monarch. 3 
Guatimozin instantly discerned the consequences of 
. 5E the 
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of it. He commanded the troops posted in the front 
to slacken their eflorts, in order to allure the Spaniards 
‘to push forward, while he despatehed a large body of 
chosen warriors through different streets, some by land, 
and others by water, towards the great breach in the 
causeway, which had been left open. On a signal 
whieh he gave, the pricsts in the great temple struck 
the great drum consecrated to the god of war. No 
sooner did the Mexieans hear its doleful solemn sound, 
calculated to inspire them with contempt of death and 
with enthusiastic ardour, than they rushed upon the 
euemy with frantic rage. The Spaniards, unable to 
resist men urged on no less by religious fury than hope 
of suecess, began to retire, at first leisurely, and with 
a good countenance ; but as the enemy pressed on, 
and their own impatience to escape increased, the 
terror and eonfusion became so general, that when 
they arrived at the gap in the causeway, Spaniards 


-and Tlascalans, horsemen and infantry, plunged in pro- 


miscuously, while the Mexicans rushed upon them 
fiercely from every side, their little canoes earrying 
them through shoals which the brigantines could not 
approach. In vain did Cortes attempt to stop and 


pulsedinan Tally his flying’ troops; fear rendered them regardless 


attack. 


of lis entreaties or commands. Finding all lis endea- 
vours to renew the combat fruitless, his next care was 
‘to save some of those who had thrown themselves into 
the water 5 but while thus employed, witl more atten- 
tion to their situation than to his own, six Mexican 
captains suddenly laid hold of him, and were hurrying 
him off in triumph ; and though two of his officers res- 
cued him at the expence of their own lives, he received 
several dangerous wounds before he could break loose. 
Above 60 Spaniards perished in the rout; and what 
rendered the disaster more afflicting, 40 of these fell 
alive into the hands of an enemy never known to show 
mercy to a captive. 

The approach of night, though it delivered the de- 
jected Spaniards from the attacks of the enemy, uslicr- 
ed in, what was hardly less grievous, the noise of their 
barbarous triumph, and of the horrid festival with 
which they celebrated their victory. Every quarter 
of the city was illuminated; the great temple shone 
with such peculiar splendour, that the Spaniards could 
plainly see the people in motion, and the priests busy. 
in hastening the preparations for the death of the pri- 
soners. ‘Through the gloom they faneied that they 
discerned their companions by-the whiteness of their 
skins, as they were stripped naked and compelled to 
dance before the image of the god. to. whom they were 
to be offered. They heard the shrieks of those who 
were sacrificed, and thought they could distinguish each 
unhappy victim by the well known sound of his voice. 
Timagination added to what they really saw or heard, 
and augmented its horror. The most unfeeling melt- 
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- ed into tears of compassion, and the stoutest heart 


trembled at the dreadful spectacle which they. be- 
held. 

Cortes, who, besides all that-he felt in common with 
his soldiers, was. oppressed with the additional load of 
anxions refléctions natural to a general on such an un- 
expected calamity, could not like them relieve his mind 


i -¢r-O; 


by giving vent to its anguish. He was obliged to as- 
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and hopes of his followers. The juncture, indeed, re- 
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quired an extraordinary exertionof fortitude. The Mexi- The Mexi- 
eans, elated with their victory, salhed out next morning C@Ns renew 
to attack him im his quarters. But they did not rely the hie 
on the efforts of their own arms alone: they sent then &** 


heads of the Spaniards whom they had sacyificed to the 
leading men in the adjacent provinces, and assured them 
that the god of war, appeased by the blood of their inva- 
ders, which had been shed so plentifully on his altars, had. 
declared with an audible voice, that in eight days time 
those hated enemies should be finally destroyed, and 
peace and prosperity re-established in the empire. 

A. prediction, uttered with such confidence, and in 
terms so void of ambiguity, gained universal credit 
among a people prone to superstition. The zeal of 
the provinces which had already declared against the 
Spaniards augmented, and several which had hitherto 
remained inactive took arms with enthusiastic ardour to 
execute the decrees of the gods. The Indian auxiliaries 
who had joined Cortes, accustomed to. venerate the 
same deities with the Mexicans, and to receive the re- 
sponses of their priests with the same implicit faith, aban- 
doned the Spaniards as a race of men devoted.to certain 
destruction. Even the fidelity of the Tlascalans was 
shaken, and the Spanish troops were left almost alone in 
their stations. Cortes, finding that he. attempted in 
vain to dispel the superstitious fears of his confederates 
by argument, took advantage, from the imprudence of 
those who had framed the prophecy in fixing its accom- 
plishment so near at hand, to give them a striking de- 
monstration of its falsity. He suspended all military 
operations during the period marked out by the oracle. 
Under cover of the brigantines, which kept the enemy 
at a distance, his troops. lay in safety, and the fatal term 
expired without any. disaster. 

His allies, ashamed of their own credulity, returned 
to their station. Other tribes, judging that the gods, 
who had now deceived the Mexicans, had decreed 
finally to withdraw their protection from them, joined 
his standard; and such was the levity of a simple 
people, moved by every slight impression, that, in a 
short time after such a general defection of his confe- 
derates, Cortes saw himself, if we may believe his own 
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account, at the head of 150,000 Indians. Even with — 
such a numerous army, he found it necessary to adopt dopts a 

a new and more wary system of operation. Instead of more cauti- 
renewing his attempts to become master of the eity ators method 


he had already tried, he made his adyances gradually, 
and with every possible precaution against exposing his 
men to any calamity similar to that which they still be- 
wailed. As the Spaniards pushed forward, the Indians 
regularly repaired. the. causeways behind them. As soon 
as they got possession of any part of the town, the houses 
Were instantly levelled with the ground. Day by day, 
the Mexicans, forced to retire as their enemies gained 
ground, were hemmed in within more narrow limits. 
Guatimozin, though unable to stop the career of the 
enemy, continued to defend his capital with obstinate 
resolution, and disputed every inch of ground. But the 
Spaniards, having not only varied their mode of attack, 
but, by order of Cortes, having changed the weapons 


with. 


once, by such bold but dangerous efforts of valour as of prea 
g. 
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with which they fought, were again armed with the 


tev long Chinantlan spears, which they had employed with 
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such success against Narvaez: and, by the firm array 
in wlneh this enabled them to range themselves, they 
repelled, with little dangcr, the loose assault of the 
Mexicans; incredible numbers of whom fell in the con- 
flicts, whieh they renewed every day. While war 
wasted without, famine began to consume them within 
the city. The Spanish brigantines, having the entire 
command of the lake, rendered it impossible to receive 
any supply of provisions by water. The vast number 
of his Indian auxiliaries enabled Cortes to shut up the 
avenues to the city by land. ‘The stores which Guati- 
mozin had laid up were exhausted by the multitudes 
which crowded into the capital to defend their sovereign 
and the temples of their gods. Not only the people, 
but persons of the highest rank, felt the utmost distresses 
of want. What they suffered brought on infectious and 
mortal distempers, the last calamity that visits be- 
sieged cities, and which filled up the measure of their 
WOES. 

But, under the pressure of so many and such various 
evils, the spirit of Guatimozin remained firm and un- 
subdued. He rejected with scorn every overture of 
peace from Cortes ; and, disdaining the idea of submit- 
ting to the oppressors of his country, determined not 
to survive its ruin. The Spaniards continued their 
progress. At length all the three divisions penetrated 
into the great square in the centre of the city, and 
made a secure lodgment there. ‘Three-fourths of the 
city were now reduced, and laid in ruins. The re- 
maining quarter was so closely pressed, that it could 
not long withstand assailants who attacked it from their 
new station with superior advantage, and more assured 
expectation of succcss. The Mexican nobles, soli- 
citous to save the life of a monarch whom they rever- 
ed, prevailed on Guatimozin to retire from a place 
where resistance was now vain, that he might rouse the 
more distant provinces of the empire to arms, and 
maintain there a more successful struggle with the pub- 
lic enemy. In order to facilitate the execution of this 
measure, they endeavoured to amuse Cortes with over- 
tures of submission, that, while his attention was em- 
ployed in adjusting the articles of pacification, Gua- 
timozin might escape unperceived. But they made this 
attempt upon a leader of greater sagacity and discern- 
ment than to be deceived by their arts. Cortes suspect- 
ing their intention, and aware of what moment it was 
to defeat it, appointed Sandoval, the officer on whose 
vigilance he could most perfectly rely, to take the 
command of the brigantines, with strict injunctions to 
watch every motion of the enemy. Sandoval, atten- 
tive to the charge, observing some large canoes crowd- 
ed with people rowing along the lake with extraord)- 
nary rapidity, instantly gave the signal to chase. 
Gracia Holguin, who commanded the fleetest brigan- 
tine, soon overtook them, and was preparing to firc 
en the foremost canoe, which seemed to carry some 
person whom all the rest followed and obeyed. At 
once the rowers dropt their oars, and all on board, 


and tears to forbear, as the emperor was there. Hol- 
guin eagerly seized his prize ; and Guatimozin, with a 
dignified composure, gave himself up into his hands, 
requesting only that no insult might be offered to the 
empress or his ehildren. When conduetcd to Cortes, 
he appeared neither with the sullen fiereencss of a bar- 
barian, nor with the dcjection of a supplicant. ‘* I 
have done,’’ said he, addressing himself to the Spanish 
general, ** what became a monareh. I have defended 
my people to the last extremity. Nothing now re- 
mains but to die. Take this dagger,” laying his 
hand on one which Cortes wore, ‘ plant it in my 
breast, and put an end to a life which can no longer be 
of use.” 


Lo. 


throwing down their arms, conjured him with cries yyjstory. 
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As soon as the fate of their sovereign was known, Mexic 


the resistance of the Mexicans ceased ; and Cortes took submits. 


possession of that small part of the capital which yet 
remained undestroyed. ‘Thus terminated the siege of 
Mexico, the most memorable event in the conquest of 
America. It continued 75 days, hardly one of which 
passed withont some extraordinary effort of one party 
in the attack, or of the other in the defence of a city, 
on the fate of which both knew that the fortune of 
the empire depended. As the struggle here was more 
obstinate, it was likewise more equal, than any be- 
tween the inhabitants of the Old and New Worlds. 
The great abilities of Guatimozin, the number of his 
troops, the peeuliar situation of lis capital, so far 
counterbalanced the superiority of the Spaniards in 
arms and discipline, that they must have relinquished 
the enterprise, if they had trusted for success to them- 
selves alone. But Mexico was overturned by the jea- 
lousy of neighbours who dreaded its power, and by 
the revolt of subjects impatient to shake off its yoke. 
By their effectual aid, Cortes was cnabled to accom- 
plish what, without such support, he would hardly 
have ventured to attempt. How much soever tlus 
account of the reduction of Mexico may detract, on 
the one hand, from the marvellous relations of some 
Spanish writers, by ascribing that te simple and ob- 
vious causes whieh they attribute to the romantic va- 
lour of their countrymen, it adds, on the other, to the 
merit and abilities of Cortes, who, under every disad- 
vantage, acquired such an ascendant over nnknown na- 
tions, as to render them instruments towards carrying 
his seheme into execution. 

_ The exultation of the Spaniards, on accomplishing 
this arduous enterprise, was at first excessive. But this 
was quickly damped by the cruel disappointment of 
those sanguine hopes which had animated them amidst 
so many hardships and dangers. Instead of the inex- 
haustible weath which they expected from becoming 
masters of Montezuma’s treasures, and the ornaments 
of so many temples, their rapaciousness eould collect 
only an inconsiderable booty amidst ruins and desola- 
tion (A). Guatimozin, aware of his impending fate, 
had ordered what remained of the riches -amassed by 
his ancestors to be thrown into the lake. The Indian 
auxiliaries, while the Spaniards were engaged in con- 
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(a) The gold and silver, according to Cortes, amounted only to 120,000 pesos, (Relat. 280, A.) a sum far 
inferior to that which the Spaniards had formerly divided in Mexico. 
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flict with the enemy, had carried off the most valuable 
The sum to be divided among the 
conquerors was so small, that many of them disdained 


to accept of the pittance which fell to their share, and 


all murmured and exclaimed: some against Cortes and 
his confidants, whom they suspected of having secretly 
appropriated to their own use a large portion of the 
riches which should have been brought into the common 
stock ; others against Guatimozin, whom they accused 
of obstinacy, in refusing to discover the place where he 
had hidden his treasure. 

Arguments, entreaties, and promises, were employ- 
ed in order to soothe them ; but with so little eflect, 
that Cortes, from solicitude to check this growing 
spirit of discontent, gave way to a deed whic stained 
the glory of all lis great actions. Without regarding 
the former dignity of Guatimozin, or feeling any re- 


vercnee for those virtues which he had displayed, he 


subjected the unhappy monarch, together with his 
chief favourite, to torture, in order to force from them 
a discovery of the royal treasures, which it was sup- 
posed they had concealed. Guatimozin bore what- 
ever the refined cruelty of his termentors could inflict, 
with the invincible fortitude of an American warrior. 
fis fellow-sutlcrer, overcome by the viclence of the 
anguish, turned a dejected eye towards his master, 
which scemed to implore Ins permission to reveal all 
that he knew. But the ligh-spirited prince, darting 
on him a look of authority mingled with scorn, cheek- 
ed his weakness, by asking, “ Am I now repesing on 
a bed of flowers ??? Ovcrawed by the reproach, he per- 
severed in his dutiful silence, and expired. Cortes, 
ashamed of a scene so horrid, rescued the royal victim 
from the hands of his torturers, and prolonged a life re- 
served for new indignities and sufferings. — 

The fate of the capital, as both parties had fore- 
seen, decided that of the empire. ‘The provinces sub- 
mitted one after another to the conquerors. Small 
detachments of Spamards marching through them with- 
out iiterruption, penctrated, in diflerent quarters, to the 
ercat Southern ocean, which, according to the ideas of 
Columbus, they imagined would open a short as well 
as easy passage to the East Indics, and secure to the 
crown of Castile all the envicd wealth of those fertile 
regions ; and the active mind of Cortes began already 
to form sclicmes for attempting this important discovery. 
In his after-schemcs, however, he was disappointed ; 
but Mexico hath ever since remained in the hands of 
the Spaniards. 

Tilt Humboldt’s work appeared, the internal situation 
cf Mexico was very imperfectly known. This ccle- 
brated traveller, who spent a considerable time in visit- 
ing the most remarkable objects, and had access to the 
best sources of information, has furnished us with a very 


interesting account of the colony. 


One of the most remarkable peculiarities of New 
Spain is the great elcvation of the soil. Threc fifths of 
the viceroyalty consist of table land, elevated fiom 
6900 to 8000 feet above the sea. It presents a conti- 
nuous and hardly bregen plain between 18° and 40° of 
north latitede. The slight ridges that interrupt it sel- 
dom xisc.more than 600 or. 800 fect above the valleys 
they separate. Some of the mountains, however, are 
ef colossal magnitucie. The tops of. four only are co- 
vered with perpetual snow, the highest of which has an 


some of which are very delightful. 


altitude of 17,700 feet. 
clines towards the north. 
are arid, destitute of trees, and covered with a saline 
efllorescence. But the greater part of it is cxtremely 
fertile, and the whole exceedingly healthy. It enjoys a 
dry and light atmosphere, and a mild and temperate 
climate. ‘The medium temperature of winter is from 
55° to 57° of Fahrenheit’s thermometer, and in_ the 
greatest heat of summer it never rises above 75°. On 
the coast, however, the air is moist, hot, and unwhole- 
some, and the medium temperature of the whole year is 
about 78° or 79°. ‘The settlers divide the cultivated 
part into three zones. 1. The teerras calientes, or 
warm grounds, which never rising 1000 feet above the 
sea, have a heat of about 80°, and yicld abundantly 
sugar, indigo, cotton, plantains, or bananas. 2. The 
trerras templudas, or temperate grounds, which lying 
on the declivity of the great ridge, at an altitude from 
4000 to 5000 feet, enjoy a mild vernal temperature of 
68° or 70°, that seldom varies 10° through the whole 
year. 3. The teerras frias, or cold grounds, having an 
elevation of 8000 fect, and comprehending the high 
plains or table land, of which the temperature is gene- 
rally under 63°, and never exceeds 75°. 

The great chain of mountains called the Andes is 
continued through the isthmus of Panama and through 
all Mexico, until they are lost in the unknown moun- 
tains of the north. ‘Fhe most considcrable of that 
chain is known in Mexico by the name of Sverra 
Madre. 

Mexico, like Old Spain, suffers from the want of 
water and navigable rivers. ‘The Rio Bravo del Norte, 
and the Rio Colorado are the most considerable, the 
former having a course of 512 leagues, and the latter of 
25¢. ‘those rivers, however, are situated in the most 
uncultivated part of the country. In the southern part 
of Mexico there are enly small rivers, the Alvarado, 
Guasacualeo, Mortezuma, and Zacatula; but the San- 
tiago which flows westward, and falls into the Pacific 
occan in latitude 213°, is a large river. 

There are hkewise in this country several Jakes of 
very considerable magnitude 5 but those of Nicaragua, 
Chapalla, and Pazquaro, which are of the greatest 
extent, did not belong to the ancient Mexican em- 
pire. ‘The most remarkable were those in the vale of 
Mexico, npon which the capital of the empire was 
founded. Of these, the fresh water one, called the 
lake of Chalco, extended in length from east to west: 
12 miles, as far as the city of Xochimilco; from 
thence, taknig a northerly direction, it incorporated 
itsclf by means of a canal with the lake of Tezcuco ; 
but its breadth did not exceed six miles. The other, 
named the lake of Texcuco, extended 15, or rather 17 
iniles from cast to west, and something more from south 
to north; but its extent is now much less, by reason of. 
the Spaniards having ‘diverted the course of many of the 
streams which run into it. This lake is salt, which 
Clavigero supposes to arise from the nature of the soil 
which forms its bed. 

Besides thesc, there are a number of smaller lakes, 
There is a vast’ 
variety. of mineral waters, of the nitrous, sulphureous, 
and. aluminous: kinds, some of them so hot. that meat: 
may be boiled in them. At Tetnhuacan. is a kind. 
of petrifying water, as well as in several other _ 
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Gnue of them forms a kind of smooth 


| Produc- white stones, not displeasing to the taste; the scrap- 
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ings of whieh taken in broth are celebrated as a dia- 
phoretic, probably without any good reason. ‘The 
dose for a person not difficult to be sweated is one 
dram of the scrapings. Many of the rivers of Mexieo 
afford surprising and beautiful caseades; partieularly 
the river Guadalaxara, at a place called Tempizque, 
15 miles to the southward of that city. Along a deep 
river called Atoyaque is a natural bridge, consisting of 
a vast mound of earth, along which carriages pass con- 
veniently. Clavigero supposes it to have been the frag- 
ment of a mountain thrown down by an earthquake, and 
then penetrated by the river. 

The agriculture of Mexico, with all other branches 
of industry, have been much improved within the last 
30 or 40 years; and so far from the mines operating 
against it, the cultivation of the soil is generally earried 
on with the greatest spirit in the mining districts. The 
plantain or banana tree, which is cultivated over an 
extent of country contaming a million and a half of in- 
habitants, yields so great a produce, that an arpent of 
ground covered with it will maintain 50 persons, though 
if sown with wheat it would not support two. The 
fruit is farinaceous, and contains much saccharine mat- 
ter. ‘The tree does not thrive where the medium tem- 
perature is below 75° I’. The cassava root, which 
grows also in the warm region, at a height from 2000 
to 2700 feet, affords a flour, called manioc, which has 
the inestimable advantage, that when. dried and toasted 
it is secure from the depredations of worms and other 
insects. But maize is the clef food of the mhabitants. 
It is cultivated from the coast to the height of gooo 
feet above the sea. On very fertile lands, and in good 
years, it yields 800 for 15 bnt the average return for 
the intratropical part of the country is not more than 
t5o for 1, and in New California 70 or 80. ‘Fhe erop 
is very uncertain, and as it is seldom equally good in 
every part of the country, the transport of marze comes 
to be the principal branch of internal cammerce. A 
general failure is followed by scarcity, or even famme. 
its price varies from 2} to 25 livres the fanega (equal 
to 1% English bushels). The annual produce of New 
Spain in maize is estimated at 17 millions of faneyas. 
The Mexican wheat is of exccllent quality, and the 
medium return is from 22 to 25 for 1. Much wheat 
is exported to Cuba. Barley and rye thrive well; 
oats are very little cultivated. The potato is raised 
abundantly in the high and cold parts of the country. 
Riee is but little attended to, though well adapted for 
the marshy lands on the coast. The cerealia are not 
cultivated in the intratropical part of, Mexico, at a 
iower elevation than about 2700 feet above the sea, and 
in-very small quantity at a less height than 4000. Nei- 
ther wheat nor rye come to maturity at a greater hercht 
than 12000 feet. 

The sugar cane has been successfully introdueed into 
some ofthe interier provinces of the continent. Sngar 
plantations are spreading rapidly in the plain of Mexi- 
co, and supply: not only:the home consumption, but af- 
ford'an export of half'a million of arobas (cqual to about 
25 lbs. aveirdupois each); The sugar cane 1s net cul- 
tivated by slaves. 

The Spanist- government has always discouraged the 
cultivation of the wine, the clive, the mulberry-tree, 
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and the plants producing hemp and lax. When Hum- Vegetable 
boldt was in the country, an order came from Madrid Produc- 


to grub up all the vines in the northern parts of the 
kingdom, where they had been cultivated with so mnch 
suecess as to give alarm to the merchants of Cadiz, by 
the diminished consumption of wine from the mother 
coutry. There is but one olive plantation in the coun- 
try, which belongs to the archbishop of Mexico. Since 
1764, when the royal monopoly was established, no to- 
bacco can be planted, except in particular districts, 
and none ean be sold except to the king’s officers. 
Parties of soldiers are employed to go about the coun- 
try in search of tobaceo fields; and where they find 
one on forbidden ground, they impose a fine on the 
owner, and direct the plantation to be destroyed. ‘This 
monopoly produces a revenue of more than 20 railhons 
of livres annually. 

From maize the Indians obtain several kinds of beer 
or cyder by fermentation. A spirituous liquor named 
pulgque is also procured from this plant. But the im- 
toxicating liquor most in use, and whieli 1s also called 
pulque, is made from the agave Americana. A vigor- 
ous plant will afford four gallons of sap per day during 
four or five months ; and this when fermented three or 
four days forms pulguve. It tastes like cyder, but has 
an offensive smell of meat in a state of putrefaction. 
The ardent spirit from it is strictly prohibited by law, 
lest it should interfere with the sale of Spanish brandy; 
hut great quantities of it ave made clandestinely. 

Cotton, indigo, coflee, and cacao, are not cultivated 
to a great extent in New Spain. But the whole of the 
vanilla consumed in Europe comes from the provinces 
of Oaxaca and Vera Cruz, amounting to 900,000 pods, 
the value of which, at Vera Cruz, is about 30,000 or 
40,000 piastres or dollars. The province of Oaxaea 
also furnishes 32,000 arobas of cochineal, valued at 
2,400,000 dollars. 


‘Phe whole annual produce of the agriculture of New 


Spain is valued by Hunrboldt at 29 millions of dollars ; 
and as this amount is founded on accurate returns of 


the amount of the tithes, and was revised and corrected . 
by well informed persons, it may be considered as a. 


near approximation to the truth. 

The wages of labour in New Spain are 2% reals de 
plata a-day on the coast, and 2 reals de plata, or 
2 dollar, on the table land. The average price of 
maize on the table land is estimated by: Humboldt at 
5 livres the fanega; and consequently a labourer on 
the table land, earns about 1% pecks of Indian corn 


a-day. Wheat is dearer m the city of Mexico than. 


in Paris, chiefly in consequence of the cost of transport- 
ation. 

The tree producing liquid amber, the hquid storax 
of the Mexicans, is of a large size, the leaves similar 


to those of the maple, indented, whitc in one part » 


and dark in the other, disposed in threes; the fruit 


is thorny and round, but polygonous, with the surface | 


and the angles yellow; the bark of the tree partly 
green and partly tawney. By ineisjons in ‘the trunk 
they extract that valuable substance named diqued am- 
ber, andthe oil of the same name, winch is-still more 


valuable. Liquid. amber is likewise obtained from a _ 


decoction of the branches, but it is mferior to that 
obtained from:tle trunk. 
The name copall’ in Mexico is generic, and com- 
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‘Mexicans call it the king of the stags. 
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mon to all the resins; but especially signifies those 
There are ten species of 
these trees yielding resins of this kind; the principal 
of which is that from which the Copan is got, so 
well known in medicine and varnishes. <A great quan- 
tity of this was made use of by the ancient Mexicans, 


-and is still used for similar purposes by the Spaniards. 


The tecopalli or tepecopalli is a resin similar to the in- 
eense of Arabia; which distils from a tree of mode- 
rate size that grows in the mountains, having a fruit 
like an acorn, and containing the nut enveloped in a 
mucilage, within which there is a small kernel useful in 
medicine. ; 

The mztzguitl, or mezquite, is a species of true aca- 
cia, and the gum distilled from it is said to be the true 
gum arabic. It is a thorny shrub, with branches 1r- 
regularly disposed, the leaves small, thin, and pinnat- 
ed; the flowers being like those of the birch-tree. 
Of the elastic gum, which is found in plenty in Mexi- 
co, the natives were in use to make foot-balls, which, 
though heavy, have a better spring than those filled 
with air. With this they varnish their hats, cloaks, 
boots, and great coats, in a manner similar to what is 
done in Europe with wax; and by which means they 
are rendered all water proof. 

The quadrupeds found in Mexico at the arrival of 
the Spaniards, were lions, tygers, wild cats, bears, 
wolves, foxes, the common stags, white stags, bucks, 
wild goats, badgers, polecats, weasels, martins, squir- 
rels, polatucas, rabbits, hares, otters, and rats. All 
these animals are supposed to be common to both con- 
tinents. ‘The white stag, whether it be the same species 
of the other or not, is undoubtedly common to both, 
and was known to the Greeks and Romans. The 
M. Buffon 
imagines the white colour of this creature to be the 
effect of captivity ; but Clavigero says, that it is found 
wild, and of the same white colour, on the mountains 
of New Spain. In many other points, he also contro- 
verts the opinions of this celebrated naturalist, who will 
not allow the lion, tyger, or rabbit, to be natives of 
America. | 

Clavigero enumerates the quadrupeds common to 
New Spain with the rest of the continent of America. 
Among these he will not allow a place to the Peru- 
vian sheep, the Awasaco, and sloth; all of which are 
peculiar to South America. Hernandez indeed makes 
mention of the Peruvian sheep, and gives a drawing of 
it 3 but this was only on account of a few individuals 
brought thence from Peru, which the Mexicans called 
by that name, in the same manner as he describes se- 
veral animals of the Philippine isles; not that they 
had ever been bred in Mexico, or found in any country 
of North America, unless it was some individual carried 
there, as they are carried as a curiosity from Europe. 
The animals which he allows to be common to both 
countries, are, the Mexican hog, the moufete, the 
opossum, the armadillo, the ¢echzch7, a smal} animal re- 
sembling a dog; which being perfectly dumb, gave 
occasion to a report that the Mexican dogs could not 
bark. The flesh of this animal was eaten by them, and 
was esteemed agreeabie and nourishing food. After 
the conquest of Mexico, the Spaniards having neither 
large cattle nor sheep, provided their markets with 


this quadruped; by which means, the species soon 
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came to be extinct, though it had been very numer- 4 


ous. ‘The ]and-squirrel is very numerous in the king- 
dom of Michuacan, has great elegance of form, and 
is extremely graccful in its movements; but it cannot 
be tamed, and bites most furiously every person who 
approaches it. 

Besidcs these, there are sea lions, ratoons, and that 
voracious animal named the tapir. Ovicdo informs 
us, that he has seen it at one bite tear off two or three 
hand-breadths of skin from a hound, and at another 
a whole leg and thigh. ‘The flesh is eatable, and its 
skin is valued on account of its being sufficiently strong 
to resist musket-balls. There are likewise great num- 
bers of monkeys of many different kinds; some of 
which have heads resembling those of dogs. Some of 
them are strong and ferce, equalling a man in stature 
when they stand upright. 

Among the animals peculiar to Mexico, is one na- 
med coyoto, which appears to have been inaccurately 
described by natural historians; some making it one 
species and some another. It is about the size of a 
mastiff, but more slender. ‘The eyes are yellow and 
sparkling, ears small, pointed, and erect; the snout 
blackish, strong limbs, and the feet armed with large 
crooked nails. ‘The tail is thick and hairy, the skin 
a mixture of black, brown, and white; and the voice is 
compounded of the howl of the wolf and the bark of 
the dog. It pursues the deer, and will sometimes even 
attack men. Its usual pace is atrot, but so quick that 
a horse at the gallop can scarcely overtake it. ‘The 
tlalegjotl or tlalcoyoto 1s about the size of a middling 
dog, and the largest animal that lives under the earth. 
Its head has some resemblance to that of a cat; but 
in colour and length of hair it resembles the lion.— 
It has a long thick tail,-and feeds upon poultry and 
small animals, which it catches in the night-time. 
The tepeizuinth, or mountain-dog, though it is but of 
the size of a small dog, is so bold that it attacks deer, 
and sometimes kills them. Its hair and tail are long, 
the body black, but the head, neck, and breast, white. 
M. Buflon reckons this animal the same with the 
glutton, but Clavigero denies it. Another animal, 
larger than the two foregoing, is called the xoloitzcuint- 
“i, Some of these are no less than four feet in length. 
It has a face like the dog, but tusks lke the wolf, 
with erect ears, the neck gross, and the tail long.— 
It is entirely destitute of hair, excepting only. the 
snout, where there are some thick crooked bristles. 
The whole body is covercd with a smooth, soft ash- 
coloured skin, spotted partly with black and tawney. 
This species of animals, as well as the two former, 
are almost totally extinct. A Lyncean academician 
named Guovannt Febrz, has endeavoured to prove that 
the xoloitzcuintli is the same with the wolf of Mexico; 
but this is denied by Clavigero. | 

A curious animal of the mole kind is called tozan 
or tuza. It is about the size of a Furopean mole, 
but very different otherwise. ‘The body is about seven 
or eight inchcs Jong, and well made; the snout like 
that of a mouse, the ears small and round, with the tail 
short. .The mouth is armed with very strong teeth, 
and its paws are furnished with strong crooked nails, 
with which it digs its habitation in the earth. It is 
extremely destructive to the corn fields by the quantity 
of grain it steals, and to the highways by the ae 
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human voice, but in a kind of burlesque tone, and will Animale. 


\pimals. ber of holes it makes in them; for when, on account 
follow travellers a great way. The tzacua is remark- ——-y—— 


=————— of the dimness of its sight, it cannot find its first hole, 


it makes another, and so on. It digs the carth with its 
claws and two canine teeth, which it has in the upper 
aw. 


able for its instinct. Birds of this kind live in society, 
every tree being a village or city to them, having great 
numbers of nests in the neighbourhood of each other, 


, The birds are so numerous, and of such various ap- all hanging from the boughs. One of them, whose 
cds. pearances and qualities, that Mexico has been called office it is to be the head or guard of the village, re- 
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the country of birds, as Africa is of quadrupeds. Her- 
nandez describes above 200 peculiar to the country. 
He allows to the eagles and hawks of Mexico a 
superiority over those of Europe; and the falcons 
of this country were formerly esteemed so excellent, that, 
by the desire of Philip Il. a hundred of them were 
sent every year ovcr to Spain. The largest, the most 
beautiful, and the most valuable kind of eagles, is 
called by the Mexicans ztzguauhtlt, and will pursue not 
only the larger kinds of birds, but quadrupeds, and even 
men. 

The ravens of Mexico, do not, like those of other 
countries, feed upon carrion, but subsist entirely by 
stealing corn. ‘The carrion is devoured by the birds 
called in South America gallinazz1, in Mexico xopr- 
lots and aure. By Hernandez they are said to be a 
species of ravens; but, according to Clavigero, they 
are very different, not only in their size, but in the 
shape of their head, their flight, and their voice. 

The aquatic birds are very numerous, and of great 
variety.—There are at lcast 20 species of ducks, a 
vast number of geese, with several kinds of herons, 
great numbers of swans, quails, water rails, divers, 
kine’s fishers, pelicans, &c. The multitude of ducks 
1S sometimes so great, that they cover the fields, and 
appear at a distance like flocks of sheep. Some of the 
herons and egrets are perfectly white, some ash-colour- 
ed; others have the plumage of the body white, while 
the neck, with the tops and upper part of the wings, 
and part of the tail, are enlivened with a bright scarlet, 
or beautiful blue. | 

Numbers of the other classes of birds are valuable 
for their flesh, plumage, or song, while some are re- 
markable for their extraordinary instinct or other pro- 
perties. Clavigero enumerates more than 70 species 
of those which afford an agreeable and wholesome food. 
Besides the common fowls which were brought from 
the Canaries to the Antilles, and from these to Mexico, 
there were, and still are, fowls peculiar to the country 
itself. These partly resemble the common fowl and 
partly the peacock, whence they had the name of gall/i- 
pavos from the Spaniards. From Mexico they were 
imported into Europe, where they have multiplied very 
fast, especially in Italy, though the common fowls have 
multiplied much more in Mexico. 

There are great numbers of birds valuable on ac- 
count of their plumage, which was made use of by 


the Mexicans in their excellent mosaic works ; an art: 


which.seems now to be totally lost. Peacocks have 
been carried from the old continent to Mexico ;° but, 
not being attended to, have propagated. very slowly. 
The birds remarkable for their song are likewise very 
numerous; among which that called the centxonztl, by 
Europeans the mocking-bird, is the most remarkable, 
on account of its counterfeiting naturally the notes of all 
others it hears. There are great numbers of beautiful 


parrots; and there is a bird which counterfeits the. 


3 


sides in the middle of the tree; from which it flies 
about from one nest to another, visiting them all, and 
after singing a little, returns to its place, while the rest 
continue perfectly silent. If any bird of a different 
species approaches the tree, he flies to it, and. with 
his bill and wings endeavours to drive it off; but if 
a man or any large auimal comes near, he flies ‘screamn- 
ing to another tree; and if at that time any of his 
fellows happen to be returning to their nests, he »mects 
them, and, changing his note, obligcs them to retire 
again: as soon as he perceives the danger over, he re- 
turns to his wonted round of visiting the nests. 


o e os "i : ‘ 
Mexico, like all other American countries, abounds Reptiles. 


with reptiles, many of them of an cnormous size. 
The crocodiles are not less to be dreaded than those of 
Africa or Asia, and there are likewise some of those 
monstrous serpents met with in the East Indies and in 
South America: though happily the species of those 
terrible creatures seems to be nearly extinct, as they 
are seldom to be found but in some solitary wood, or 
other remote place. There are great numbers of liz- 
ards, some of which the people suppose to be poisonous ; 
but Clavigero thinks this opinion ill-founded. ‘There 
are several kinds of poisonous serpents, of which the 
rattlesnake is one. 


The aquatic animals are innumerable. Clavigero Aquatic 
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mentions a species of frogs so large that a single one 22imals. . 


will weigh a pound, and which“are excellent food.— 
Of fish proper for food, he says that he has counted up- 
wards of 100 species, without taking in the turtle, 
crab, lobster, or any other crustaceous animal. The 
sharks are well known for their voracity. A whole 
sheep’s skin, and even a large butcher’s knife, has been 
found in the belly of one of them. They are accustom- 
ed to follow vessels, to devour any filth that is thrown 
overboard : and, according to Oviedo, they have been 
known to keep up with ships sailing before a fair wind 
for no less than 500 miles. The bottetto is a fish about 
eight inches in length,. but. excessively thick. While 
this fish lies alive upon the beach, it swells whenever it 
is touched to an enormous size, and boys often take 
pleasure in making it burst with a kick. The liver is 
So poisonous as to kill with strong convulsions in half 
an hour after it is eaten. ) 
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Of flying and othcr minute insects, the number is Insects. . 


prodigiously great. There are a variety of beetles: 
seme of a green colour make a great noise in flying; on 
which account children are fond of them. There are 
great numbers of shining< beetles, which make a de- 
hghtful appearance at night, as well as the luminous 
flics which abound in the country. There are six kinds 
of bees and four kinds’ of wasps; of which last, one 
collects wax and honey of a very sweet taste; another 
is called the wandering wasp from its frequent change 
of abode ; and in consequence of' these changes, it is 
constantly employed in collecting materials for its ha-: 


bitations. .The lake of Mexico abounds with a kin# | 


of 71 
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3 of which are deposited upon the flags 


tovemyeceed and rushes in such quantitics as to form large masses. 


These are collected by the fishermen, and carried to 
market for sale. ‘They are eaten by both Mexicans 
and Spaniards, and have much the same taste as the 
caviare of fish. There are abundance of gnats in the 
moist places and lakes; but the capital, though situat- 
ed upon a lake, is entirely free from them. The but- 
terflics are in vast numbers, and their wings glow with 
colours far superior to those of Europe ; the figures of 
some of them arc given by Hernandez. But notwith- 
standing its beautics and advantages, Mexico is subject 
to the dreadful devastations of focusts, which sometime 
eceasion the most destructive famines. | 
There are some of the worms of Mexico made use 
of by the inhabitants as food; others are poisonous. 
There arc great numbers of scolopendre and scor- 
pions, some of the former growing to an immense 
size. Hernandez says, that he has seen some of them 
two fect long and two inches thick. The scorpions 
are very numerous; and in the hot parts of the coun- 
try their poison is so strong as to kill children,’ and 
give terrible pain to adults. Their sting is most dan- 
gerous during those hours of the day in which the sun 
is hottest. There is a mischievous kind of tick, which 
in the hot countrics abounds among the grass. From 
thence it easily gets among the clothes, and from them 
upon the skin, here it fixes with such force, from 
the particular figurc of its feet, that it can searcely be 
got off. At first it seems nothing but a small black 
speck, but in a short time enlarges to such a degree, 
from the blood which it sucks, that it equals the size of 
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| From 1733 to 1742, ten years, ° 
1743 — 17525 a 
7 1753-1762, | 

| 1763-1771, nine years, 
: 1772——_1782, cleven years, 
| 1783 —— 1792, ten years, | 


In 1793, : 2 
From 1795 to 1804, ten years, 


More than three-fourths of the silver obtamed from 


Amcrica is extracted from the ore by mcans of quick- 


silver ; and such is the abundance of the ore in Mexi- 
co, that the only limit to the quantity of silver obtain- 
ed, is the want of mercury for amalgamation. The 
salc of mercury is a royal monopoly: The quantity 
consumed annually is 16,000 quintals. 

The chicf manufactures of New Spain are woollens, 
cottons, gold and silver-lace, hats, leather, soap, and 
earthen-ware; but the total valuc of the goods they 
produced, when Mr Humboldt was in the country, did 
not exceed seven or eight millions of dollars annually. 
Some manufactures of silk have since been introduced ; 
and, in general, all the manufactures, the finer sorts 
especially, had increased considerably, in consequence 
of the interruption of foreign commerce by the war. 
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it not prohibited for some political reasons. 
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a bean, and then assumes a ieaden colour: If it is 


not speedily removed, a wound is made similar to that M 


which the nigera or chegoc makes. . 
Mexico produces silk-worms: and the manufacture 
of silk might be carried on to great advantage, were 
Besides 
the common silk, there is another found in the woods, 
very white, soft, and strong. It grows on the trees in 
several maritime places, particularly in dry seasons. 
Unless by poor people, however, this silk is not turned 
to any use, partly from inattention to their interests, 
but ‘ chiefly (says our author) from the obstructions 
which would be thrown in the way of any one who 
should attempt a trade of that kind. We know from 
Cortes’s letters to Charles V. that silk used to be sold 
in the Mexican markets; and some pictures arc still 
preserved, donc by the ancient Mexicans upon a papez 
made of silk.’’ | 
The mines of Mexico have greatly increased in pro- 
ductiveness within the last forty years. ‘They are 
chiefly of silver; and the ore 1s remarkable for its po: 
verty ; but, to balance this disadvantage, it occurs im 
great abundance. ‘The whole number of persons em- 
ployed under ground does not excced 30,000, and all 
these are free labourers, who have high wages; the 
mita tanda, or forced labour of the Indians, having 
been abolished more than forty years ago. ‘The sub- 
joined table gives the avcrage annual coinages of Mexi- 
co during successive periods ; and, as very little bullion 
is exported from Mexico, the amount of the comage 
expresses very nearly the produce of the mines. 


Gold Dollars. 


Total Dollars. 


Silver Dollars. 


8,998,209 | 434,050 9432,259 
11,566,030 455,109 12,021,120 
11,971,835 | 462,773 | 12,434,603 
11,777,909 | 761,553 | 12,539,462 | 
17,551,906 835,586 18,387,492 
19,491,309 | 644,040 | 20,135,340 
23,425,680 884,262 24,312,042 
210845707 


Tobacco and gunpowder are royal manufactures and 
monopolies; and the former brings in to the crown a 
clear revenue of four millions of dollars annually. The 
Mexican tradesmen are remarkably skilful in works of 
plate and jewellery ; and, like some of the eastcrn na- 
tions, they have a singular turn for imitation. Vcry 
good carriages are made in Mexico, though the best 
coaches come from England. 

The commercc of New Spain has increased greatly 
since 1765, and especially since 1778. From the first 
of these periods to 1789, various new edicts were 1s- 
sued, all tending to break down the monopoly winch a 
few opulent merchants of Cadiz and Mexico had_pre- 
viously enjoyed. The average exportation from Vera 
Cruz, before the year 1778, when the old system sub- 
sisted, was abont 617,000 piastres annually; but im 

17°97 


Mines, 

avhanuiace 
tures, &e, 
enn pees 


Ce ee @ : 
wWwmeayAak © G 
Commerce, 1787 to 1790, under the new system, it amounted to 


t i 2,840,000 piastres annually. The commerce of Mexi- 
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and majors. ‘The petty warfare continually carried on Population. 
with the wandering Indians, in the provznezas externas, ——\y——— 
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__, co with the mother country, is almost entirely carried 


on through Vera Cruz. in time of peace, Mr Hum- 
boldt estimates the annual value of the exports in that 
commerce at 22,000,000 piastres, and the imports at 
15,000,000. Of the former, about 17,000,000 con- 
sists of gold and silver, in coin, bullion, and plate; the 
other articles are cochineal, sugar, flour, indigo, salted 
provisions, tanned hides, sarsaparilla, vanilla, jalap, 
&e. Of the imports, 9,000,000 consists of bale goods, 
including woollens, cottons, linen, and silk. The other 
articles are, paper, brandy, cacao, quicksilver, iron, 


piastres. From the manufacture of tobacco, 4,000,000 
to 4,500,000. J*rom the alcavala, or duty on every sale 
of goods, nearly 3,000,000. Fyom the Indian capitation, 


and the maintenance of the presédzos or military posts, 
require a considerable expence. The state of the eastern 
coast, and the nature of the country, facilitate its de- 
fence against any attempt by a maritime powcr. 

dn the year 1776, the old provincial divisions were 
laid aside, and the country was divided anew into 
twelve intendancics, to which must be added three dis- 
tricts, very remote from the capital, which have pre- 
served the simple denomination of provinces. ‘fhe 
whole of New Spain, in 1803, contained 1 18,478 square 
leagues, and 5,837,100 inhabitants. The population 


} steel, wince, and bees-wax. ‘This estimate docs net in- of the twelve intendancies was as follows: 
clude the imports in the contraband trade, which, in 
time of peace, are supposed tv be about a fourth of the Mexico, . - ~ “edb 11,090 
whole. The temptations to engage in this trade are Puebla, ¥ : - 813,300 
very great, as the value of commodities imported in Vera Cruz, - i 7 156,000 
Spanish vessels is increased 35 or 40 per cent. by the Oaxaca, TA es ; 534,800 
duties. Mexico also carries on a considerable trade with Merida, | : ; i 46 5,800 
Cuba, Porto-Rico, Florida, and Manilla. The whole Valladolid, ‘i ; 467,400 
exports are estimated at 31,500,000 piastres, including Guadalaxara, : r 639,500 
specie, and the imports at 22,000,000. ‘The demand “Tie, ; . 1 $8292 
for foreign merchandisc in New Spain and Goatemala, Guanaxuato, i 517,300 
amounts nearly to seven millions sterling. an au i otosl, = 239,000 
The revenue of New Spain bas augmented with the NI 3 Nee ‘ 9,000 
progress of industry. In 1712 tne gross revenue Ada aliforma, cc a 15,600 
amounted to 3,068,400 piastres; in 1765 to 6,141,9813 Pp the population of th t 423,000 
in 1780 to 15,010,974; and in 1802 to 20,200,000. rovincias Internas, 
It is derived chiefly from the following sources. From 
the produce of the mines, consisting of duties, profits 5,837,100 
on coinage, and on the sale of mercury, about 5,500,000 ‘This population is distinguished into different. classes : 


Whites,—of whom 70,000 r] iy teat 
are European Spaniards, § ’ ~~? 


1,300,000. Fromthe duty on pulgue, 800,000. From suetape — dy F 2,500,000 
the net produce of the duty on imports and exports, ot al Or nixed race, 42) 2g) ,0¢0 
500,000. From the sale of papal indulgences, 270,000. ae, | —< 6,100 
From the post, net produce 250,000. From the sale of oe 

powder, 150,000. I'rom clerical benefices, 100,000. 548375100 


From the sale of cards, 120,009. Stamp duties, 80,000. 
From the farm of cock-fighting, 45,000. rom the 
farm of snow, 30,000. ‘The expence of collection is 
estimated by Hlumboldt, on an average, at 16 or 18 
per cent. of the gross receipts. Of this revenue of 
20,000,000 piastres, 10,500,000 are consumed by the 
internal expenses of the government; 3,500,000 are 
remitted to other colonies to supply deficiences in their 
revenues; and the remainder consisting of about 
6,000,000, 1s the clear revenue derived by the mother 
country from the colony. ‘The value of the specie cir- 
culating in Mexico is estimated at fifty-five or sixty 
millions of piastres, which is nearly ten piastres a head 
for the whole population. ‘The national wealth of 
Mexico is supposed to be equal to two fifths of the 
whole Spanish continental colomes. 

The military force of the colony in 1804 consisted 
of 9,919 regular troops, and 22,277 militia, one haif 
of both being cavalry. The military spirit in the nuli- 
tia service is partly kept up by the vanity of some fa- 
milies, who aspire tu the titles of colonels and brigadiers. 
And the distribution of these titles has become a source 
of revenue to those individuals who have influence with 
the ministry. Here, as in the United States, mer- 
chants in provincial towns are transformed into colonels 
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Of all the circumstances in the state of Spanish 
America, this division of its inhabitants into casts, 
marked by nature with differences of colour, and dis- 
tingmshed in law or opinion by differences of rank or 
privilege, is the most adverse to its happiness and 
prosperity. The first class is divided within itself. 
Though the Gachepines, or V.uropean Spaniards, and’ 
the Creoles, or American Spaniards, have in law equal 
title to preferment, the former enjoy almost all places 
of trust or emolument. One cause of this partiality is, 
that the needy court of Madrid, which has been in the 
practice of raising moncy by the sale of colanial offices, 
fills up even the most inferior situations. A keen 
spirit of jealousy is thus kept up between the parties, . 
and the government, by showing favour to the onc, has 
made cnemics of the other. | 

The Mestizoes, or descendants of Spaniards and 
Indians, form the class next in rank after the whites. 
In colour they hardly differ from the Creoles; but the 
scantiness of their beards, the smallness of their hands 
and feet, and a particular cast of their eycs, betray 
their Indian original. Some consider them as a 
superior race of men to the Creoles both in bodily con- 
stitution and mental endowments. In rank they fol- 
low the condition of their fathers. The Creoles and 

oan Mestizoes 
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Condition Mestizoes form by their union, their numbers, and their 


Their skull is 


angle, though greater than the negro. 


oe : . Ancient 
me is property, the prineipal foree, and the most respeetable thieker than that of the European, the frontal bone inhaull 
the Indians, Part of the Spanish colonists. As they have the same more depressed, the oceiput less protuberant, and the tants. 


—e--—e/ interests to maintain, and the same grievances to re- brain smaller. ‘The Mexiean Indian is grave, melan- “~V~ 
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dress, it is probable that in the event of any eivil dis- 
sensions, they would aet together, whether against In- 
dians or Europeans. 

The fate of the Indians living under the Spanish 
government, is a striking proof of the inefficaey of law 
to afford proteetion, where those who are the objeets of 
its eare have no controul over the persons eharged with 
its execution. ‘The Indians are feneed by the strietest 
provisions against the tyranny and injustice of their 
rulers, and yet no people have suffered more from ra- 
pacity and oppression. ‘They are born free, and ex- 
empt from all sorts of personal serviee ; they are ad- 
missible into all ineorporated trades, in the same man- 
ner as Spaniards 3 and their eaeiqucs have the privileges 
of Spanish nobles. ‘Those who live in separate villages 
are governed by alealdes and regidors of their own na- 
tion, and no Spaniards or mixed raees are permitted to 
settle among them, or eneroaeh on their lands. To 
prevent their facility from being abused by the 
fraudulent and designing, they eannot dispose of their 
real property without the intervention of a magistrate, 
nor enter ito eontraets, nor eonelude bargains for a 
greater sum than three dollars. They are exempt 
from the aleavala, and pay only a moderate tribute,— 
not exceeding two dollars for every person from 10 to 
50 years of age. These anxious provisions for their 
proteetion have undoubtedly operated against their 
progress in eivilization. Their living in separate com- 
munities deprives them of the means of instruetion. 
The state of pupilage in which they are kept destroys 
the energy of their eharaeters, and detains them in per- 
petual ehildhood. The multiplieity of laws in their 
favour, enables the priest or magistrate to interfere 
when he pleases in their eoncerns, and, on pretext of 
serving them, to beeome their worst oppressor. he 
produce of the common lands of their villages, whieh 
they are bound to eultivate, 1s withheld from the bene- 
ficial purposes to whieh it is applicable by law, and 
openly diverted to other uses in whieh they have no in- 
terest or concern. The privileges of their caeiques are 
almost illusory. 

Climate has little effeet on the eomplexion of the In- 
dians. Those who live on the Rio Negro are darker 
than those who inhabit the hanks of the Lower Ori- 
uoko, though they enjoy a much eooler temperature. 
Their children, eontrary to the testimony of some au- 
thors, have a copper eolour at birth. The Indians are 
a long lived raee, when their days are not shortened by 
intoxieation. Pulque, a fermented liquor from the 
juice of the agave americana, which is their native 
liquor, is less prejudicial to their health than rum or 
brandy, the use of whieh they have learned from Euro- 
peans. They have little sensibility of body, and suffer 
less from wounds and injuries than other easts, and they 
are also less subject to personal deformities. A erook- 
ed spine is never seen among them, and very few of 
them are squint-eyed or lame. In the provinees afflict- 
ed with the goitre, the Indians are totally exempt, and 
even the Mestizoes rarely suffer from that malady. Of 
all the raees in the old world they have the greatest re- 
semblance to the Moguls, but they have a smaller facial 


regular laws. 


eholy, and silent, unless when under the influence of 
spirituous liquors. He affeets an air of mystery in the 
most unimportant transaetions, and no expression 1s to 
be seen in his countenanee of the most violent passions 
that agitate him. He is obstinately attached to aneient 
eustoms, manners, and opinions. He seems to be des- 
titute of imagination, and to have little feeling; buat 
when properly educated, has a clear head, an aeute 
and logical understanding. ‘The Indians are generally 
excessively poor, but some of them under an appear- 
anee of wretehedness coneeal considerable wealth. hr 
every village there are eight or ten individuals who 
live in idleness at the expence of the otliers, on pre- 
tenee of the nobility of their birth. 


The Tolteeas, who first inhabited Mexico, were ac- Of the Tel 
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counted much more polished than those who eame after tecas and 


them, insomueh that in after ages it was customary to 
distinguish people of ingenuity and learning by the name 
of Tolteeas. ‘They always lived in society, colleeted 
into cities, under the government of kings, and had 
‘They were more addicted to the arts of 
peace than of war; and it was to them that the suceeed- 
ing nations owed themselves indebted for their know- 
ledge of the culture of grain, eotton, pepper, &e. 
They understood the art of easting gold and silver, and 
melting them in whatever forms they pleased, acquiring 
also great reputation from their skill in eutting gems of 
all kinds; and they were besides well versed in the 
seienees of astronomy and ehronology. 

According to the aneient histories of these people, 
they observed, about a hundred years before thie 
Christian era, how far the solar year exceeded the ci- 
vil one ; supplying the defect, as we do, by the addi- 
tion of a day once in four years. Inthe year 660, 
while their monarehy continued iu Tula, a eclehrated 
astronomer named WHuematzin, assembled with the 
king’s eonsent all the wise men of the nation; and 
with their assistance painted a famous book named 
Teoamorth, or * divine book,” in whieh were repre- 
sented, in very plain figures, the origin of the Indians, 
their dispersion after the eonfusion of tongues at Ba- 
bel, their journey in Asia, their first settlements in 
Ameriea, the founding of the kingdom of ‘Tula, and 
their progress till that time: but these, and other ae- 
eounts of their great knowledge aud aceuracy, savour 
too mueh of exaggeration, or perhaps invention, from 
both which it is impossible to elear the Spantards when 
speaking of Ameriean affairs. 


Chicheme- 
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The Chiehemeeas derived their knowledge of agri-Their pro- 
eulture from the Tolteeas, and of eonsequenee the Mex- gress in 2- 
ieans also. Being destitute of ploughs or animals ofgticulture 


sufheient strength to assist them in their labour, they 
made use of an instrument of hard copper, which they 
ealled coat/ or coa, but differing in shape either from 
a spade or mattock. They used eopper axes to cut 
trees, the figure of whieh was the same with ours; 
only that they put the axe into the cye of the handle, 
instead of putting the handle into the eye of the axe 
as we do. They had several other instruments of agri- 
eulture, but the forms of thenr are not mentioned by 
historians. ‘They watered their fields by means of the 
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rivers and small torrents which came from the moun- 
tains ; raising dams to ecolleet them, and forming ca- 
nals to conduct them properly to the places whieh re- 
quired moisture. They used enclosures of stone, as 
well as hedges for the fields, using for their hedges the 
aioe plant, which is well calculated for the purpose ; 
and what reparations were necessary they gave in De- 
cember, ‘They dibbled their maize: a method of 
sowing more slow indeed than the ordinary one, but 
which certainly repays the trouble by a vastly larger 
crop, as well as by saving a very considerable quantity 
of seed. Close to the newly sown fields they com- 
monly erected a small tower of wood, where a man 
kept watch, in order to drive away the birds that came 
to feed upon the grain; a custom still preserved among 
the Spaniards. 

In the cultivation of their gardens, the Mexicans 
were extremely skilful and magnificent; planting in 


them not only kitehen herbs, but fruit trees, medici- 


nal herbs, and flowers, with great taste and regularity. 
Some of the royal gardens excited the admiration of 
the Spaniards so much, that Cortes, in a letter to 
Charles V. informed him that the garden at Huax- 
tepec was the most extensive, the most beautiful, and 
most delightful, that had ever been beheld. It was 
for many years preserved by the Spaniards.——The 
plants most cultivated, next to maize, were eotton, 


cocoa, and aloe; which last served a great many use- 


ful purposes, See ALOE. 

Though they had not the advantage of the larger 
quadrupeds, as horses, oxen, or sheep, they bred up 
an immense number of quadrupeds unknown in Europe. 
Private persons brought up the small quadrupeds al- 
ready mentioned, resembling little dogs; as well as 
turkeys, quails, geese, dueks, and other kinds of fowl. 
In the houses of the great men were bred fish, decr, 
rabbits, and a variety of birds ; and in the royal pa- 
laces, almost all the speeies of quadrupeds and winged 
animals to be found in these kingdoms were kept, as 
well as a great number of aquatic animals and reptiles. 
According to Clavigero, Montezuma IT. surpassed all 
the kings in the world in this kind of magnificenee ; 
and there never was a nation equal to the Mexicans 
in the care they took in taming animals. 

Painting was an art in great request among the 
Mexieans, and one of very great use; as it was only 
by means of paintings that they recorded their histories. 
This art they derived, like others, from the Toltecas. 
Some of these paintings were mere images of their 
gods, kings, heroes, or terrestrial objects. Others 
were historical, contaming an account of particular 
events; others mythologieal, of which a volume is 
preserved in the great library of the order of Bologna: 
others were codes of law, civil and religious ; while 
some were chronological, astronomical, or astrological ; 
in which were represented their calendar, the position 
of the stars, changes of the moon, eclipses, and prog- 
nostications and variations of the ‘weather. Grcat 
numbers of these were burned by the superstitious 
Spaniards, who imagined that they contained some 
emblems of heathen worship. They had lhkewise geo- 
graphical paintings, which served not only to show the 
extent and boundaries of their possessions, but likewise 
the situation of places, the direction of the coasts, 
and the course of the rivers. In his first letter to 
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Charles V. Cortes says, that having made inquiries if Ancient 
there was any secure harbour for vessels on the Alexi- Inhabi- 
can coast, Montezuma presented him with a painting , tuts. 


of the whole coast, from the port of Vera Cruz, at that 
time called Chalchiuhuecan, to the river Coatzacualco, 
Another author informs us also, that Cortes, in a long 
and difficult voyage which he made to the bay of Hon- 
duras, made use of a chart presented to him by the 
lords of Coatzacualco, in whieh all the places and ri- 
vers were marked from the coast of Coatzacualco to 
Huejaeallan. 

The cloth on which paintings were done was made 
of the thread of the aloe or a kind of palm; or they 
painted on sheep’s skins or upon paper. This last 
was made of the leaves of a certain kind of aloe, steep- 
ed like hemp, and afterwards washed, stretehed, and 
smoothed. ‘They used also the bark of other trees, 
prepared with gum: but we are ignorant of the me- 
thod they used in the manufacture. This paper is si- 
milar in thickness to the European pasteboard, but 
softer, smoother, and more easy for writing. In ge- 
neral it was made up in very long sheets, which they 
preserved in rolls, or folded like bed-skreens. ‘The 
volume of Mexiean paintings, preserved in the library 
of Bologna, is a thick skin, ill dressed, eomposed of 
different picees painted all over, and folded up in that 
manner. The beautiful colours which they employed 
both in their paintings and in their dyes, were obtain- 
ed from wood, leaves, and the flowers of diflerent 
plants, as well as from various animal substances. 
Their white was made from a kind of stone which burns 
into a fine plaster; or from a mineral, which after being 
made into a paste worked like elay, and formed in- 
to small balls, turns white in the fire hke Spanish 
white. Their black was got from another mineral, 
which has a disagreeable smell, or from the soot 
of a kind of pine collected in small earthen vessels. 
They obtain blue and azure colours from indigo ; but 
their mode of obtaining these was very diflerent fron 
that used by the moderns. They put the branches of 
the plant into hot, or rather lukewarm, water; and 
after having stirred them about for a sufficient time 
with a stick or ladle, they passed the water, when 
impregnated with the dye, into certain pots or cups, 
in which they let it remain until the solid part of the 
dyc was deposited; after which they poured off the 
water. This sediment was first dried in the sun, and 
afterwards put between two plates before a fire until 
it grew hard. ‘They had another plant which likewise 
afforded a blue colour, but inferior to the indigo. 
Red was obtained from the seeds of the achiot or rocou, 
and purple from eochineal. ‘Their yellows were ochre, 
and a colour extracted from the beautiful flower of a 
plant resembling artemisia. With nitre these flowers 
afforded a fine orange colour; and by means of alum 
they extracted other colours. 

The Mexican painters were by no means arrived at 
much perfection in the knowledge of light and shade, 
or of design ; neverthcless, in some of the ancient paint- 
ings, particularly in the portraits of: their kings, the 


proportions were exactly observed. Besides paintings, They did 
however, the Mexieans are said to have employed hiero- not use hie- 
glyphics and charaeters; but this is absolutely denied roglyphics 
by Clavigero; who tells us, that “ they represented “a charac- 


material things by their proper figures ; but, in erder 
52 to 
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to save labour, paper, and colours, they contented 
themselves with representing part of an ohject, which 
was sufficient to make it understood. Put as we can- 
not understand the writings of others til we have learn- 
ed to read them; in like manner those American 
authors, who say that the Mexicans made use of charac- 
ters, required to have beenfirst instructed in the Mexican 
manner of representing objects, in order to have been 
ahle to understand the paintings which served them in 
place of writing. When they wonld represent any per- 
son, they painted a man or human head, and over it 
a figure expressing the meaning of lus name, as appears 
in the figures of the Mexican kings. ‘To express a 
city or ville they painted in like manner a figure 
which signified the same thing with its name. ‘To 
form their historics or anna 3. they painted on the 
margin of the cloth or paner the figures of the years 
in so many squares, and at the side of each square the 
event or events which happened that year: and if, on 
account of the numbcr of years, the history of which 
they meant to relate, they could net all be contained 
im one canvas, they were continued on another. With 
respect to the order of representing the ycars and 
events, it was at the hberty of the historian to begin 
at whichever angle of the piece he pleased ; but at the 
samc time constantly observing, that if the painting 
began at the upper angle of ‘the right-hand, he pro- 
ceeded towards the left; but if it began, as it most 
commonly did, at the upper angle of the left hand, 
he proceeded ‘straight downwards. I[f lie painted the 
‘first year at the lower angle of the left, he continued 
towards the right; but if he herhn at the lower angie 
of the right, he painted straight upwards; so that on 
the upper part of his canvas he never painted from left 
to right, nor ever on the lower part from right to left ; 
never advanced upwards from the Icft, nor MOwitwartls 
from the right. When this method df tite MPeticans is 
understood, it 1s easy to discover at first sight which is 
the beginning and which the ending of any historical] 
painting. Their paintings, however, ought not to-bc 
considered as a regular full history, hut only as monu- 
ments and aids of tradition. We cannot express too 
strongly the care which parents and masters took to in- 
struct their children and pupils in the history of tlie na- 
tion. They made them Icarn speeches and discourses 
which they could not express by the pencil; they put 
the events of their anccstors into verse, and fangitt ‘them 
to sing them. This tradition dispelled the doubts and 
undid the a ambiguity which paintings alone might have 
occasioned 3 and, by the assistance of tliose monuments, 
perjleteatal the memory of their heroes and of virtuous 
examples, their mythology, rites, laws, and enstomis. 
‘¢ Nor did that people only make use of tradition, 
paintings, - and songs, to preserve the memory of events, 
but also of threads of different colours and differently 


of events by knotted. This curious method of the representation 


knotted 
threads. 


of things, however much used in Pe eru, does not appear 
to have becn employed in pe province of Anahnac, if 
not in the most carly ages; for ‘no traees of such mo- 
muments are new to be fui. Boturini says, that 
after the most ditigent search, he with diffieulty found 
one 12a place in Tascala, tlic fig@alls ‘of whieh were 
already wasted and consumed by time. If ‘those who 
peopled South America ever passed the country of A- 
muhuac, they possibly might have left there this art, 


‘there is now scaree any vestige of them remaining. 


merly practised hy the Toltccas, the invention of whigh 


ii we. 

which was atterwarus abandoned for that of painting, Arcient 

introduced by the oltccans or some other gations still 'habi- 

more ancient.” ay. 
The Mexicans arrived at greater perfection in sculp- |, 

ture, casting of metals, and mosaic works, than if paint- pheir 

ug. Sculpture was likewise one of the arts eh erie knowledge 

by the ancient Toltecans ; but the Mexicans had sculp-" in —_ 

tors among them when they left their native country‘ 

éf AtZtlan. Setoral ofthe Tolkedan statucs, howev er, 

were preserved till the time of the conguest, particulariv 

that of the idel Tlaloc, placed unen. the mountain of 

the same name, and some gigantic statues in ove of their 

templcs. Stofe and weod were the usual materials of 

theiv statues: the former was worked with a chissel 

made of flint 5 and, in spite of the unfitness of the instru- 

ment, such was the phlegmatic nature of the people, 

that tly surmounted every duheulty arising from the 

tediousness of the work. In their statues they learned to 

express all the attitudes and postures of which the human 

body is capable. They observed the proportions exactly, 

and could .when necessary execute the most delicate 

strokes with the chissel. They not only made entire 

statues, but cut out in wood and in stone heures 1 in basso 

relievo; of which kind are those of Nont@ama Tl. 

and one of his sons, recorded with praises by Acosta. 

They also made statues of clay and wood, employing. 

for these a chissel of copper. ‘Lhe number ‘of their sta- 

tues was in proportion to that of their idols; but so 

active were the Spanish priests in destroying these, that 


The foundation of the first church in Mexico was laid 
with idols ; on which occasion many thousand statues of 
their gods were necessarily broke in pieces. In castin 
of metals, however, the Mexicans greatly excelled thelr Jum 
works eltfiet of painting or sculpture. ‘ The miracles Excelled in’ | 
they produced of this kind (says Clavigero), would not the art of © 
be credible, if, besides the testimony of those who saw castingane 
them, a great Ber of éuriosities of this’ Kind had‘ 
, a great numbe curiositie 
not heen sent from Mexico to Europe. The works of 
gold and silver sent in presents from the conqucror 
Cortes to Charles V. filled the goldsmiths of Europe 
with astonishment 5 who, as several authors of that pe- 
riod attest, declared that they were altogether imimi- 
table. The Mexican founders made both of gold and 
silver the most perfect images of natural hodies. They 
made a fish in this manner, which had its scales alter- 
nately one of silver and the other of gold; a parrot 
with a moveable head, tongne, and wings; and an ape 
with a moveable Wead and feet, having a spindle in its 
hand in the attitude of spinning. hey set gens In 
gold and silver, and made most curious jewellery of 
great value. In short, these sorts of works were so ad- 
mirably finished, that even the Spanish soldiers, all stung 
with the same ttidhel thirst for gold, valued the work- 
manship above the materials. ‘This wonderful art, for- 


they ascribed to onc of their gods, has becn entirely 
lost by the debasement of the Indians, and the indolent 
neglect of the Spaniards. We arc doubtful if there are 
my remains of those curions works ; atleast we appre- 
hend that it would be more easy & find them in some 
of the cabinets of Furope than in all New Spain. Co- 
vetousness to protit by the materials must unquestionably 
have conquered all desire to preserve them as curiosi- 
ties.” Lhe works of the Mexicans in gold and silver, 

executed 
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executed with the liammer, were much inferior to those 
of the Luropeans. — 

But of all the works executed by the ancient Mexi- 
eans, these of mosaic were the most curious, as well 2s 
most highty valued by themsel¥es. ‘hese were made 
of the feathers of birds 5 and for procuring them they 
reared a great number of those birds of fine p!umage, 
with whieh the eountry abouuded, not only im the reyal 


palaccs, but also in private houses 5 and at certain sea- 


sons they carried off the feathers for these purposes, or 
to sell them at market. They valued particularly the 
feathers of the humming birds, on account of their 
smallness, fineness, and various colours; and in these, 
as well as other birds of fine plumage, nature supplied 
them not only with all the colours produeible by art, 
but likewise with many which art cannot imitate. 
Their mosaic works, as well as indeed all others of the 
Mexicans, required infinite patience. At the under- 
taking of every work of this kind several artists assem- 
bled; and having agreed upon a design, and fixed their 
measure and proportions, eaeh artistcharged himself with 
the execution of a certain part of the image, and cxert- 


ed himself so diligently in it, that he frequently spent | 


a whole day in adjusting a feather ; first trying one and 
then another, viewing it sometimes one way, then an- 
other, until he found one which gave his part that ideal 
perfection proposed to be attained. When the part 
which each artist undertook was done, they assembled 
again to form the entire image from them. If any 
part happened to be in the least deranged, it was 
wrought again until it was perfectly finished. They 
laid kold of the feathers with small pincers, that they 
might not do them the least injury, and pasted them 
on the cloth with some glutinous matter; then they 
united all the parts upon a little table or a plate of cop- 
per, and flattened them softly until they left the surface 
of the image so equal and smooth, that it appeared to 
be the work of a pencil. These works were prodigiously 
admired by the Spaniards. 

The Mexicans were skilled in architecture even be- 
fore they left their native country; and many edifices 
still remain ®Whieh were constructed by them during 
their frequent journeys from one plaee to another. 
At their first arrival on the lake, they had no other 
materials to build their houses with bet reeds and mud, 
until the suceess of theiv commeree allowed them to 
purchase better materials. When the city eame to 
its perfection, the houses of the principal people were 
constructed of stone and lime: they consisted of two 
floors, having halls, large court-yards, and chambers 
fitly disposed: the roofs were flat and terraced; the 
walls so well whitened, polished, and shining, that they 
appeared to the Spaniards when at a distance to have 
been construeted of silver. The floor was paved with 
plaster, perfectly level, ‘plain, and smooth. Many of 
their houses were crowned with battlements and tur- 
rets; and their gardens had fish ponds, and the walks 
of them symmetrically laid out. The large houses 
liad im general two entrances, the principal one to the 
street, the other to the eanal: they had no wooden 
doors to their houses, but eovered the entranee with 
small reeds, from whence they suspended a string of 
cocoa shells, or some other materials whiel would make 
a noise, so as to awake the attention of the fumily 
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when any person lifted up the reeds to enter the louse. Ancient 
— Ihe houses of the poorer sort were constructed of Inhabi- 


reeds, unburnt brieks, stone, or mud; and the roofs 
made of a kind of a long hay which grows plentifully 
ia the fields, particularly in the warm parts of the 
country. For this purpose they used also the leaves 
of the aloe placed in the mamner of tiles, to which 
they bear some resemblance both in thiekness and 
shape. One of the eolumns or supports of these 
houses was generally a tree im the vigour of its 
crowth ; by which means, besides the pleasure derived 
from its foliage and shade, they saved themselves some 
labour and expence. These houses had one or more 
apartments according to the circumstances of the fa- 
mily. : 

‘ikke ancient Mexicans understood the methed ot 
constructing arches or vaults, as appears from: some re- 
mains of their buildings as well as from their paintings. 
They had likewise eoruices and other ornaments o1 
architecture. ‘They had also square or cylindrieal co- 
lumns; but it is not known whether they had any capi- 
tals or not. They frequently adorned them with figures 
in dasso redievo ; but their great ambition was to have 
them all made out of one stone. The foundations of 
the large houses in the capital were laid upon beams of 
cedar driven into the ground, on aceount of its want of 
solidity ; and the same method is still practised by the 
Spaniards. The roofs of these were made of cedar, fir, 
cypress, pine, &e. In the royal palaces the columns 
were of marble or even of alahaster, which the Spaniards 
mistook for jasper. In the reign of Ahuizotl a new kind 
of stone, named fefzoztl, was discovered in the Mewxi- 
can lake, which was ever afterwards made use of for 
building. It is hard, light, and porous like a sponge ; 
by which means the lime adheres very firmly to it. It 
is valued likewise on aceount of its colour, which is a 
blood red. Some of the pavements were ehequered 
with marble and other valuable stones. 


.tants. 
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The most remarkable pieces of Mexican architecture Remark- 


were their aqueduets. 


There were two which con- able aque- 


veyed the water to the capital from the distance of two ducts, 


miles. ‘These were constructed of stone and cement, 
five feet igh, and two paees broad, upon a read for 
that purpose upon the lake ; by which the water was 
brought to the entranee of the eity, from whenee it 
was sent forth in smaller channels to supply the differ- 
ent fountains. The famous aqueduct of Chenypoallan, 
whieh was done in the 16th century, is worthy of be- 
ing ranked among the greatest in Europe. The con- 
duetor of this work was a F’rancisean missionary named 
Tembleque ; and it was exeeuted with great skill by 
the Chempoallese. The water was brought from a 
great distance, and the country through which it must 
pass was monntainous and rocky; but every difhiculty 
was overeome by the industry of the Mexicans. The 
aqueduct, ineluding all the turnings and windings, 
execeded 30 miles in length. The principal difficulty 
consisted in erossing three great precipices, over which 
they were obliged to construct three bridges, the first 
of 447, the seeond of 13, and the third of 67 arches. 
The largest arch was 100 feet high, and 61 broad ; 
so that a large vessel could have passed under it. It 
must, however, be observed, that, in cxeeuting this un- 
dertaking, the Mexicans were undoubtedly assisted by 

European 
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men; so that we cannot with striet propriety call it one 
of their works. 
They were expert jewellers, and understood the art 


Excellent of cutting and polishing the stones, as well as of setting 


jewellers. 
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them. The gems most common in their country were 
-the emcralds, amethysts, carnelianis, turquoises, and 
‘some others. Emeralds were so common, that no 
-lord or noble wanted them; and none of them died 
without having one fixed to his lip, that it might serve 
him, as they imagined, in the other world, instead of 
a heart. When Cortes returned the first time to Spain, 
he bronght with him five emeralds, valued, by the 
jewellers there, at 100,000 ducats. ‘The first was in 
the form of a rose; the second of a horn; the third 
of a little fish with eyes of gold; the fourth in the 
form of a bell, with a fine pearl for a clapper.. The 
fifth was a small cup with a foot of gold, and four little 
golden chaims which united in a pcarl in the form of a 
button. For this alone the Genoese merchants offered 
40,000 ducats, in order to sell it again to the grand 
signior. Besides these, he had two emerald vases va- 
-lued at 300,000 ducats ; but these last were lost by ship- 
wreck in: the unfortunate expedition of Charles V. 
against Algicrs. ‘There are no such gems wrought at 
present, nor is it even known where the cmerald mines 
are situated ; though it is said there are still some large 
pieces of this precious stone in some of the churches.; 
but the priests take care to secure them with iron chains, 
lest they should be carried off. 

In other more common manufactures the Mexicans 
were by no means deficient. The earthen ware of 
Cholula was much praised hy the Spaniards; and they 
-had the art of ornamenting this kind of ware with va- 
“rious colours, though they did not understand the 

making of glass. ‘Their carpenters~wrought with in- 
struments of copper; and there are still remains of 
their labours which display a .tolerable skill. Almost 
every one was acquainted~ with the method of making 
cloth. Being. destitute of wool, common: silk, lint, 
or hemp, they: were obliged to supply the deficicncy 
by other materials. For wool they substituted cotton, 
for silk they used feathers, the: wool of the: hare or 
rabbit ; and instead of lint and hemp, they used the fi- 
brous part of the leaves of the aloe. From these last 
they obtained a thread as fine as from lint 3 and from 
some species they had a coarser sort.resembling hemp. 
To obtain this thread they-soaked the leaves in water, 
cleaned them, exposed them to the: sun, and then beat 
them till they were fit to be spun. Sometimes they in- 
terwove with their cotton the finest. down-on the belly 
of the rabbits or hares, after having spun it into thread; 
and of these they made. most beautiful cloths, which 
were particularly used, for :winter -waistcoats for the 
lords. Their cotton manufactures: were equal to any 
produced in Europe ;.they wove them with different 
hgures and colours, representing different animals and 
flowers. Of feathers interwoven with cotton they made 
mantles and bed-curtains, carpets, gowns, &c. These 
were exceedingly beautiful; but this kind of manufac- 
ture is now lost, though there are still some of these 
garments in the possession of. the principal lerds, who 
_-wear them upon solemn occasions. 


134 
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athe ancient Mexicans, were much more than counter- 
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balanced by the horrible barbarities they committed in Ancient 
their religious ceremonies, and in whiuch they execeded Inhabi- 
evcry nation on carth. Human sacrifices were indeed _ @ts 
in use among all the ancient heathens; but such pro- ~ 
digious massacres at tHe dedication of their temples are 


unheard of in history. Whether they used these bar- 


barous sacrifices in their own country, or whether the 
practice began with that of the four Xochimilca pri- 
soners, 1s not known; but as they only used their pri- 


-soners or slaves whom they bought in this way, it is im- 


possible that, during the infancy of their state, the num- 

ber of human victims could have been very great. 

Most of those unhappy creatures perished by having 

their breasts opened, and their hearts pulled cut 3 some 

were drowned, others starved to death with hunger ; 

and sometimes they were burnt. Prisoners of high 

rank were allowed to die by what Clavigero calls the 

gladiatorian sacrifice, which was performed in the fol- 

lowing manner: Near to the greater temple of large 

cities, in an open spacc of ground sufficient to contain 

an immense number of people,.was.a round terrace 

eight feet high, upon which was placed a large round 

stone resembling a millstone in shape, but much larger, 

almost three feet high, well polished, and having figures 

cut upon it. On this stone, which.was called temal- 

catl, the prisoner was placed, .armed.with a shield and _ 

short sword, and tied by onc foot. .Here he was en- 

countered by a Mexican officer or soldier better armed 

than himself. Lf the prisoner was vanquished, he was 

carried, dead or alive, to the temple, where his heart 

-was ‘taken out and offered in the usual. manner 3 but if 

he conquered six combatants, he gained his life and li- 

berty. An instance, however, is given in which this 

-custom was infringed; for the Huetzotzincas. having 

taken the principal Jord of Cholula, a man of singular 

-bravery, he overcame seven combatants ; notwithstand- 

ing which he was put to death; but on.this account the 

Huetzotzincas were rendered for ever infamous among 

these nations. 136 
Historians difler concerning the number of victims Numberof 
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-who perished annually in these sacrifices: Clavigero human vie” 


inclines to think it was 20,000, but others make it oily a 


much more. umarraga, the. first bishop of Mexico, ¢ 24 
‘says in a letter of the 12th of. June 1531, addressed to 
the general chapter of his order, that in that capi- 
tal alone there were above. 20,000 victims annually sa- 
crificed. Some authors, quoted by Gomara, say that 
50,000 were annually sacrificed in the various parts of 
the empire. Acosta says, that.there was.a certain day 
of the year on which they sacrificed 5000 victims, and 
another on which 20,000 were sacrificed. According to 
others they sacrificed, on the mountain Tepeyacac on- 
ly, 20,000 annually to one of their female deities. On 
the other hand, Bartholomew de las Casas reduces the 
number of human victims to 50 or at mest to 100. 
‘« We are strongly of opinion (says Clavigero), that all 
these authors have erred in the number; Las Casas by 
diminution, and the rest by exaggerating the truth.” 134 
Besides the cruelties which they practised up- Their mon- 

on others, the Mexicans were accustomed to treat Strous av- 
themselves with the most inhuman austerities, think~‘t¢™* 
ing that the diabolical rage of their deities would 
be appeased by human blood. ‘“ It makes one shud- 
der (says Clavigero), to read the austerities which 
they practised upon themselves, either in atonement 

for 
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for their transgressions, or in preparation of their 
festivals. ‘They mangled their flesh as if it had been 
insensible, and let their blood run in such profusion as 
if it had been a superfluous fluid in the body. The 
effusion of blood was frequent and daily with some 
of their priests. They pierced themselves with the 
sharpest spines of the aloe, and bored several parts of 
their bodies, particularly their ears, lips, tongue, and 
the fat of their arms and legs. Through the holes 
which they made with these spines they introduced 
pieces of cane, the first of which were small ; but every 
time this penitential suflering was renewed, a thicker 
piece was made use of. The blood which flowed from 
them was carefully collected in the leaves of the plant 
aczojatl. ‘They fixed the bloody spines in little balls of 
hay, which they exposed upon the battlements of the 
walls of the temple, to testify the penance which they 
did for the people. Those who exercised such severities 
upon themselves within the enclosure of the greater 
temple of Mexico, bathed in a pond that was formed 
there, and which, from being always tinged with blood, 
was called ezapan.” 

The dress of the Mexicans was very simple; that 
ef the men consisted only of a large belt or girdle, the 
two ends of which hung down before and behind; the 
women wore a square mantle, about four fect long; 
the two ends were tied upon the breast or upon one 
shonlder. The Mexican gown was also a piece of 
square cloth, in whieh the women wrapped themselves 
from the waist down to the middle of the leg. They 
wore also a smnall under vest or waistcoat without sleeves, 
named /Azepillz. 

The dress of the peorer sort was made of the thread 
ef the mountain palm, or of coarse cotton: but those 
ef better station wore the finest cotton, embellished 
with various colours, and figures of animals or flowers ; 
or woven with feathers, or the fine hair of the rab- 
bit, 8c. ‘The men wore two or three mantles, and 
the women three or four vests, and as many gowns, 
putting the longest undermost, so that a part of each 
of them might be scen. Their shoes were only soles 
of leather, or coarse cloth of the mountain palm tied 
with strings; but those of the great people were adorn- 
ed with ribbands of gold and jewels. They all wore 
long hair, and thought themselves dishonoured by be- 
ing shaved, or having their hair clipped, except the con- 
secrated virgins in the temple. ‘The women wore it 
loose ; but the men tied it up in different forms, and 
adorned their heads with fine feathers, both when they 
danced and went to war. With this simplicity, however, 
they mixed no smail quantity of extravagance. Besides 
feathers and jewels, with which they used to adorn their 
heads, they wore ear-rings, pendants at their upper lip, 
as well as many at their noses, necklaces, bracelets for 
the hands and arms, as well as certain rings hike col- 
lars which they wore about their legs. The ear-rings 
of the poor were shells, pieces of crystal, amber, &c. ; 
but the rich wore pearls, emeralds, amiethysts, or other 
gems set in gold. 

Instead of soap the Mexicans used a kind of fruit: 
called copalxocot/ ; the pulp of which is white, viscous, 
and very bitter, makes water white, raises a froth, and 
will clean linen like soap. They used also a kind of 
root named amoliz, wh'ch is not unlike the saponaria of 


the old continent. It is now more used for washing the Ancient 
body, especially the head than for clothes. Clavigero Inmhabi- 
says, that there is a kind of this root which dyes the , tants. 
hair of a golden colour, and that he has been witness to 
this effcet on the hair of an old man. 139 
It 1s generally believed, that the first conquerors mas- Mexicans 
sacred the Indians out of wantonness, and that even the cruelly 
priests incited them to these acts of ferocity. Undoubt- weg by 
edly these inhuman soldiers frequently shed blood with-< 05." = 
out even an apparent motive ; and certainly their fana- 
tic missionaries did not oppose these barbarities as they 
ought to have done. The cruelties exercised upon 140 
them, however, at length raised np a protector for them Barthelo- 
im the person of Bartholomew de las Casas. + spabogae rd 
This man, so famous in the annals of the new their part. 
world, had accompanied his father in the first voyage 
made by Columbus. The mildness and simplicity of 
the Indians affected him so strongly, that he made 
himself an ecclesiastic, in order to devote his labours 
to their conversion. But this soon became the least 
of his attention. As he was more a man than a 
prvest, he felt. more for the cruelties exercised against’ 
them than for their superstitions. He was continually 
hurrying from one hemisphere to the other, in order 
to comfort the people for whom he had conceived an 
attachment, or to soften their tyrants. This con- 
duct, which made him be idolized by the one and 
dreaded by the other, had not the success he expected. 
The hope of striking awe, by a character revered 
among the Spaniards, determined him to accept the 
bishoprick of Chiapa in Mexico. When he was con- 
vinced that this dignity was an insufficient barrier « 
against that avarice and cruelty which he endeavour- 
ed to check, he abdicated it. It was then that this 
courageous, firm, disinterested man, accused his coun< 
try before the tribunal of the whole universe. In his - 
account of the tyranny of the Spaniards in America, 
he accuses them of having destroyed 15,000,000 of 
Indians. They ventured to find fault with the acri- 
mony of his style ; but no one convicted him of 
exaggeration. His writings, which indicate the ami- 
able turn of his disposition, and the sublimity of his 
sentiments, have stamped a disgrace upon his barba- 
rous countrymen, which time hath not, and never will, , 
efface. : 
The court of Madrid, awakened by the ta- Theit con 
, y the representa- Their con- 
tions of the virtuous Las Casas, and by the indigna- dition ren- 
tion of the whole world, became sensible: at last, that dered some- 
the tyranny it permitted. was repugnant to religion, anes 
to humanity, and to policy; and resolved to break the 
chains of the Mexicans, Thcir liberty was now only 
constrained by the sole condition, that. they should 
not quit the territory where they were settled. This 
precaution owed its origin to the fear that was enter- 
tamed of their going to join the wandering savages to 
the north and south of the empire. 
The city of Mexico.is situated in a valley of the 
same name, which is of an oval form, about 67 leagues 
in circumference, and bounded by mountains. The 
lakes, five in number, occupy about one tenth of the 
surface of the valley. The city is now-about a mile 
distant from the west side of the lake Tezcuco, which 
surrounded it in the time of Cortes. The soil on which 
it stands is about 7200 feet above the sea, a height ex 
ceeding’ 
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broad and regular, the style of the architecture is ge- 
nerally pure, and some of the buildings truly beautiful. 
The streets have foot pavements, and are kept clean 
and well lighted by an excellent police. Among the 
objects worthy of notice are the cathedral, the treasury, 
the convent of St Francis, the hospital, the school of 
mines with its fine collections in physics, mechanics, 
and mineralogy, the botanic garden, the university, 
and academy of fine arts, the equestrian statue of 
Charles EV. of great beauty and colossal size, weigh- 
ing 450 quintals, and made by a native artist. ‘The 
most considerable monuments of ancicut Niexican art 
remaining are two pyramids on the north-cast side of the 
lake ‘Tezeuco, the larger of which has at present a base 
of 682 feet in length, with an elevation of 180. ‘The 
faces of these pyramids correspond with considerable 
exactness to the cardinal points of the compass. ‘Tlie 
population of the city in 1803 was about 137,000, of 
which 2500 were Europeans, 65,000 white Creoles, 
33,000 Indians, 26,500 Mestizoes, and 10,000 Mu- 
lattoes. The convents contain about 1200 men, and 
2100 women. The clergy of the city exceed 2000, 
exclusive of lay brothers and novices. ‘The whole in- 
tendaucy of Mexico contains 5927 square leagues. 
The only considerable towns in it beside the capital, 
are Queretaro containing 35,000 inhabitants, and the 
ort of Acapulco, on the South sea, containing go0o. 

The most considerable cities in the other parts of 
New Spain are, La Puebla, containing 67,000 inha- 
bitants ; Guanaxuato, which contains, including the rich 
mines in its neighbourhood, 70,000 inhabitants 5 Zaca- 
tecas, also situated in a rich mining district, contains 
33,000; Oaxaca, 24,000; Vera Cruz, the principal 
port in the colony, but unhealthy in its situation, has 
enly a population of 16,c00. 

‘Lhe population of New Spain is in a state of rapid 
increase, aS appears from the registers of hirths and 
hurials, which are kept in many places with great ac- 
curacy. The proportion of births to deaths thronghout 
the kingdom, is as 170 to ico. In some part of the 
table land-the proportion is as high as 253 to 1003 but 
ut Panuco on the coast of the North sea, it was as low as 
123 to 100. 

A very great inequality of fortune prevails in Mexi- 
co. The count of Valenciana enjoys an income of 
about 100,000l. sterling per annem, of which three 
fourths are derived from his mine. The marquis of 
Fagoaga drew 83,000l. sterling, from a single mine 
in six months, The count of Regla built two first- 
rate men of war, at his own expence, and made a pre- 
sent of them to his sovereign. Close to this wealth is 
to be seen the most wretched poverty. In the city of 
Mexico alone, there are from 20,009 to 30,000 Saru- 
gates and Guachinangoes, who can be compared only to 
the Lazaroni of Naples. Quict, sober, and indolent, 
they give occasion to no alarm, though they are half 
naked, aud pass the night in the street, under the cano-: 
py of heaven. ‘This inequality of condition exists 
equally among the clergy. The archbishop of Mexico 
has a revenue of 139,000 dollars; there are four 
bishops whose revenues are from 80,009 to 110,00 
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or 14,000. ‘The revenues arise chiefly from tithes, 
the church lands being inconsiderable. 

There are five burning volcanoes in New Spain, 
Orizaha, Popecatepctl, ‘Tustla, Jorullo, and Celina. 
The second of these is 17,700 feet in height, which is 
20090 fect higher than Mount Blanc. It is situated at 
the south-east extremity of the valley of Mexico, and 
is visible from the capital) The Pic d’ Orizaba has 
nearly the same clevation. The mountain Jorullo, 
which rises 1690 feet above the surrounding plains, 
was thrown up by a volcanic eruption in 1759. Several 
of these mountains, and some others that seem to be 
cxtingmshed volcanies, ascend beyond the interior li- 
mit of perpetual snow, which has here an elevation of 
§360 feet. ‘The snow 1s carried to Mexico and other 
e1tics, wherc it is sold, and pays duty as an article of 
luxury. Wera Cruz is supplied from the volcano ot 
Orizaba, at the distance of 28 leagues, over which space 
the snow is carried on the backs of mules. 

‘Lhe extraordinary events in Old Spain, which pro- 
duced revolutions in some of the other American colo- 
nies, also led to an insurrectionin Mexico. An exten- 
sive conspiracy was formed, at the head of which were 
some ecclesiastics and military officers; but the secret 
was betrayed, and the conspirators were prematurely 
driven to take up arms in September 1810. They 
were under the command of Hidalgo a priest; and hav- 
ing been joined by some parties of cavalry and infantry, 
they got possession of Guanaxuato, a large town. 
Great nunibers declared for them in all parts of the 
country. After defeating some divisions of military, [i- 
daleo advanced to the neighbourhood of the capital ; 
but discouraged by the means of defence which the new 
viceroy had collected, and hearing of the defeat of 
some of his adherents in otlicr quarters, he retired. 
He was followed by a considerable military force, 
routed in several engagements, great part of lis troops, 
who consisted cliefly of Indians without | firclocks, 
were dispersed, and himself taken and shot in July 1811. 
His partizans, however, under Morelos contimued the 
war, and gained occasional successes. Zitaquaro, a 


_city containing 10,000 inhabitants, in which they had 


established themselves, was taken by the royalists, and 
utterly rased in the beginning of 1812. In the same 
year the insurgents were joined by Toledo, who had 
been a member of the cortes for Spanish America, 
and brought with him a few troops from the United 
States; but le was secon compelled to seek safety in 
flight. In 1814 the insurgents called a congress, 
winch issued a democratic constitution in ~ October. 
In 1815 Morelos when marching to the coast to join 
Yoledo and Gencral Humbert, who had brought a sup- 
ply of arms, was-surprised, taken prisoner, and shortly 
alter executed. His death broke the strength of the 
insurgents, though guerilla parties still traversed the 
country. In 1816 a new attempt was made by Colo-: 
nel Mina, who had distinguished himself in the wars in 
the peninsula. He landed at Matagorda, and appears: 
to have made some’ progress at first ; but was finally~ 
surronnded and taken by the royal troops in Novem- 
ber 1817. ‘The new viceroy Apodaca, by following 
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Insurrec- 2 lenient and conciliatory system, has restored. some 
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degree of order and quiet to the colony ; but bands 
of guerillas still maintain themselves in different parts, 


and interrupt the eommunications between the ca- 
pital and the sea coast. See article Mextco, Sup- 
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MEXICO, NEw, so called because jt was dis- 
covered later than Old Mexico, a country of North 
America, lying on the eastern side of the northern 
Andes, or Stony mountains, and extending from the 
31st to the 38th degree of latitude. Its length from 
north to south is 175 leagues, and its breadth from 
east to west fronr 30 to 50. Its surface covers 5700 
square leagucs, and it contained in 1803 40,200 inha- 
bitants according to Humboldt. It is fertile, but. is 
beheved to be destitute of metallic wealth. It is wa- 
tered through its whole extent by the Rio del Norte, 
the banks of which are picturesque, and are adorned 
with beautiful poplars, and other trees peeuliar to the 
temperate zonc. 

Though under the same latitude with Syria and 
central Persia, this country has a remarkably cold cli- 
mate. Near Santa Fe, and a little further north, the 
Rio del Norte is sometimes covered for a sucecssion of 
several years with ice thick enough to admit the pas- 
sage of horses and carriages. The mountains which 
hound the valley of the Rio del Norte, lose their snow 
towards the heginning of the month of June. 

The Rio del Norte has a periodical swell like the 
Mississippi. Its waters, which are always muddy, 
begin to rise in April, are at their height in May, and 
fall towards the end of June. The inhahitants can 
only ford the river on horses of an extraordinary size, 
during the drought of summer. Humboldt informs us 
that m 1752, the whole bed of this river, for more than 
30 leagues above and 20 leagues below Passo del 
Norte, beeame dry of a sudden, the water having pre- 
cipitated itself into a newly formed chasm, and only 
made its re-appearance near the Presidio de San Elea- 
zario; at length, after the lapse of several weeks, the 
water resumed its ancient course, no doubt because the 
chasm and the subterraneous conductors had been filled 
np. In the northern part of New Mexico, rivers take 
their rise which run into the Mississippi. 

The colonists of this province, known for their ercat 
energy of character, live in a state of perpetual 
warfare with the neighbouring Indians. It is on ac- 
count of this insecurity of the country life, that we find 
the towns more populous than we should expect in so 
desert a country. Some commercial intereourse exists 
however, between the whites and the Indians, and it is 
carried on in a singular manner. ‘The savages plant 
upon the road from Chihuahua to Santa Fe, smal] 
crosses, to which they suspend a leathern pocket, with 
u piece of stag’s ficsh; and below a buffalo’s hide is 
stretched. The Indian indicates by these signs that 
he wishes to exchange hides for: provisions with the 
men who adore the cross. The soldiers of the Presi- 
dios, who understand these signs, take away the buffalo 
hide and leave some salted flesh at the foot of the cross. 
‘This system of commeree indicates at onee an extra- 


ordinary mixture of good faith and distrust. 
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The Indians to the west of the Rio del Norté are in 
a much less barharous state than the wandering tribes 
on the east. Father Garces who visited the cauntry 
of the Moqui in 1773, was sarpriscd to find an Indian 
town with two great squares, houses of several stories, 
and streets well laid out and parallel to one another. 
Here, and in other points on the west coast, every thing 
appears to announcc traces of the cultivation of the au- 
cient Mexicans. 

The province of New Mexico contains 3 towns, 
26 villages, 3 parishes, 19 missions, and no solitary 


farm. Santa Fe the capital, has a population of 3600; | 


Albuqnerque 6000, and 'T'aos 8900. 

MEZERAY, Francis EuprEs DE, an eminent 
French historian, the son of Isaac Eudes a surgeon, was 
born at Rye, in Lower Normandy, in 16103 and took 
the surname of AfLexeray, from a hamlet near Rye. 
Having performed his studies at Caen, he discovered a 
strong inclination to poetry; but going to Paris, he, 
by the advice of one of his friends, applied himself to 
the study of polities and history, and preeured the 
place of commissary at war, which he held for two cam- 
paigns. He then shut himself up in the college of St 
Barbe, in the midst of books and manuscripts ; and, in 
1643, published the first volume of the History of 
Franee, in folio; and some years after, the other two 
volumes. Mezeray in that work surpassed all who-had 
written the history of France before him, and was re- 
warded by the king with a pension of 4000 livres. In 
1668, he published an Abridgement of his History of 
France, in three volumes 4to, which was well received 
by the public ; but as he inserted in that work the ori- 
gin of most of the taxes, with very free refleetions, M. 
Colbert complained of it, when Mezeray promised to 
eorrect what he had done ina second edition; but those 
eorrections being only palliations, the minister caused 
half of his pension to he suppressed. Mezeray com- 
plained of this in very severe terms 3 when he obtained 
no other answer than the suppression of the other half. 
Vexed at this treatment, he resolved to write on sub- 
jects that could not expose him to snch disappoint- 
ments ; and composed his treatise on the origin of the 
French, which did him much henour. He was elect- 
cd perpetual secretary to the French academy ; and 
died in 1683. He is said to have been a man extreme- 
ly negligent in his person, and so careless in his dress, 
that he might have passed for a begger rather than 
for what he was. Hc was actually seized one morning 
by the archers des pauures, or parish oflicers ; which 
mistake was so far from provoking him, that he was 
highly diverted with it, and told them, that he was 
not able to walk on foot, but that as soon as a new 
Wheel was put to his chariot, he ‘would attend them 
wherever they thought proper.” He used to study 
and write by candle light, even at noon-day in sum- 
mer; and, as if there had been no sun in the world, 
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always waiied apon his eompany to the door with a 
candle in his hand. With regard to religion, he affect- 
ed Pyrrhonism 5 which however was not, it seems, so 
mueh in his heart as in his mouth. This appeared 
from his last sickness ; for having sent for those friends 
who had been the most usual witnesses of his licentious 
talk about religion, he made a sort of recantation, 
whieh he eoneluded with desiring them “ to forget 
what he might formerly have said upon the subject of 
religion, and to remember, that Mezeray dying was a 
better believer than Mezeravy in health.” Besides his 
history, he also wrote, 1. A continuation of the history 
of the Turks. 2. A Freneh translation of John de 5a- 
lisbury’s Latin treatise on the vanities of the court. 
3. There are attributed to him several satires against 
the government 5 and in particular, those that bear the 
name of Sandricourt. ; 

MEZIERS, a strong town of France, in the depart- 
ment of Ardennes, with a citadel. It was besieged 
with a powerful army by Charles V. who was obliged to 
raise the siege in 1521. Itis seated on the river Macse, 
partly upon a hill, and partly in a valley, in E. Long. 
4. 48. N. Lat. 49.46. 

MEZIRIAC, CraupE Gaspar BaAckeET SIEURDE, 
one of the most ingenious men of the 17th century, was 
born at Bresse, of an ancient and noble family. He 
was a good poet in French, Italian, and Latin; an ex- 
cellent grammarian, a great Greek scholar, and an ad- 
mirable eritic. - He was well versed in the controversies, 
both in philosophy and religion ; and was deeply skall- 
ed in algebra and geometry, of the former of whieh he 
gave proof by publishing the six books of Diophantus, 
enriched with a very able commentary and notes. In 
his youth he spent a considerable time at Paris and at 
Rome ; at whieh last place he wrote a small collection 
of Italian poems, in competition with Vaugelas, who 
was there at the same time; among which there are 
imitations of the most beautiful similes contained in 
the first eight books of the Aéneid. He also translat- 
ed Ovid’s Epistles ; a great part of which he illustrat- 
ed with very curious commentaries of his own. Whilst 
he was at Paris, they talked of making him preceptor 
of Louis XIII. npon whieh he left the court in great 
haste, and afterwards declared that he had never felt so 
much pain upon any oceasion of his life 5 for he seemed 
to have already upon his shoulders the important 
: : He undertook the 
translation of all Plutareh’s works, with notes; which 
he had brought nearly to a conclusion, when he died 
at Bourg, im Bresse, anno 1638, at 45 years of age. 
He left behind him several finished works, that were 
not printed. / 

MEZUZOTH, in the Jewish customs, certain 
pieces of parchment, which the Jews fix to the door- 
posts of their houses, taking that literally which Moses 
commands them, saying, * Thou shalt never forget 
the laws of thy God, but thou shalt write them upon 
the posts of thy house, and on thy gates.” This 
expression means nothing else, but that thou shalt 
always: yemember them, whether thou eomest into 
thy house or goest out.. But the Hebrew doctors 
imagined, that the lawgiver meant something more 
than this. They pretended that, to avoid making 
themselves ridiculous, by writing the commandments 


of God without their doors, or rather to avoid exposing 
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themselves to the profanation of the wicked, they Mcauzoth, 


ought at least to write them on a parchment, and to 
enelose it in something. ‘Therefore they wrote these 
words upon a square piece of parchment prepared on 
purpose, with a particular ink, and in a square kind of 
eharacter. Deut. vi. 4, 5, 6, 7, 8, 9. ‘“‘ Hear, O 
Israel, the Lord our God is one Lord,” &c.—Then 
they left a little space, and afterwards went on, Deut. 
xi. 13. ‘“¢ And it shall eome to pass if thou shalt 
hearken diligently to my commandments,” &e. as far 
as, ‘ Thou shalt write them upon the door-posts of thy 
house,” &c. After this they rolled up the parchment, 
and put it into a ease of reeds or other matter ; they 
wrote on the end of the ease the word Shaddaz, which 
is one of the names of God ; and they put it at the doors 


of their houses, chambers, and all places most frequent- . 


ed; they fixed it to the knockers of the door, on the 
right side ; and as often as they entered in or went out 
they touched it in this place, with the end of their 
finger, which they afterwards kissed out of devotion. 
The Hebrew word mezuza properly signifies the door- 
posts of a house; but it is also given to this roll of 
parehment now mentioned. | 

MEZZOTINTO, a particular manner of represent- 
ing figures on copper, so as to form prints in imitation 
of painting in Indian ink. Sce ENGRAVING. 

The invention of this art has been usually attribut- 
ed to Prince Rupert. But Baron Heinikin, a very 
judicious and aceurate writer upon the subject of en- 


graving, asserts, with great appearance of truth, that 


it was a licutenant-eolonel de Siegan, an officer in the 
service of the landgrave of Hesse, who first engraved 
in this manner: and that the print which he produ- 
ced was a portrait of the princess Amelia Elizabeth 
of Hesse, engraved in the year 1643. Prince Rupert 
learned the secret from this gentleman, and brought 
it into England when he eame over the second time 
with Charles II. Prince Rupert’s print of An Exe- 
cutioner holding a Sword in one Hand and a Head 
in the other, a half length, from Spagnoletto, is da- 
ted 1658. 
success in any country but England. 

The prince laid his grounds on the plate with a 
channelled roller: but one Sherwin, about the same 


time, laid his grounds with a half-round file, which. 
Both. 


these grounding tools have been laid aside for many~ 


was pressed down with a heavy piece of lead. 


years; and a hand tool, resembling a shoe-maker’s cut- 
ting board knife, with a fine crenelling on the cdge, 
was introduced by one Edial, a smith by trade, who 
afterwards beeame a mezzotinto painter. 

It is very different from the common way of en- 
graving. ‘To perform it, they rake, hateh, or punch, 
the surface of the plate all over with a knife, or in- 
strument made for the purpose, first one way, then the 
other, across, &e. till the surface of the plate be thus 
entirely furrowed with lines or furrows, elose and as 


it were contiguous to each other; so that, if an.im-. 


pression was then taken from it, it would be one uni- 
form blot or smut. 


with burnishers, scrapers, &e. to expunge and take 


ont the dents or furrows, in all parts where the. 


lights of the piece are to be; and that more or léss as 


the lights are to be stronger or fainter ; leaving those . 
parts , 


This art has never becn cultivated with. 


This done, the design is drawn . 
or marked on the same face; after which, they proceed.’ 
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Mezzo- parts black which are to represent the shadows or 


tinto. 


deepenings of the draught. 

As it is muel easier to scrape or burnish away parts 
of a dark ground corresponding with the outline of 
any design sketehed upon it, than to form shades upon 
a light ground by an infinite number of hatches, 


_ strokes, and points, which must all terminate with cx- 


actness on the outline, as well as differ in their force 
and manncr; the method of seraping, as it is ealled, 
in mezzotinto, consequently beeomes much more eusy 
and expeditious than any other method of engraving. 
The instruments used in this kind of engraving arc 
cradles, serapers and burnishers, 

In this engraving, the plate must be prepared and 
polished in the samc manner as for other engraving ; 
and afterwards divided equally by lines parallel to 
each other, and traccd out with very soft chalk.— 
The distance of these lincs should be about one-third 
of the length of the faee of the cradle which is to 
be used, and these lincs should be marked with eapi- 
tal letters, or strokes of the ehalk. The cradle is 
then to be placed exactly betwixt the two first lines, 
and passed forwards in the same direction ; being kept 
as steady as possible, and pressed upon with a moderate 
foree. The same operation must be repeated with re- 
spect to all other lines; till the instrument has thus 
passed over the whole surfacc of the plate. —Other lines 
must be then drawn from the extremities of the other 
two sides, in the same manner; which, intersccting the 
first at right angles, will with them form squares ; and 
the same operation must be repeated with the eradle as 
iu the ease of the first. New lines must then be drawn 
diagonally, aud the eradle passed betwixt them as be- 
fore; and when the first diagonal operation is perform- 
ed, the lines must be crossed at right angles as the for- 
mer, and the cradles passcd betwixt them in the same 
manner.—Thce plate having undergone the action of the 
cradle, aeeording to the disposition of the first order of 
lines, a second sct must be formed, having the same di- 
stances from caeh other as the first. But they must be 
so plaeed as to divide those already made into spaces 
one-third Icss than their whole extent; 1. c. every one 
after the first on each side will take in one-third of that 
before it, e. g. beginning at A, of whieh the first third 
must be left out; a third of B will eonsequently be 
taken in, and so of the rest. These lines of the second 
order must be marked with small letters, or lesserstrokes, 
to distinguish them from the first: and the samc treat- 
ment of the plate must be pursucd with respeet to them 
as was practised for the othcrs. When this second 
operation is finished, a third order of lincs must be 
madc , the first of whieh, e. g. in A, must omit two- 
thirds of it, and consequently take in two-thirds of 
B, &e. By these means, the original spaces will be 
exactly divided into equal thirds ; and the cradle must 
bc again employcd betwixt these lines as beforc.— 
When the whole of this operation is finished, it is 
called one turn ; but in order to produce a very dark 
and uniform ground, the plate must undergo the re- 
petition of all these several opcrations for above 
twenty times; beginning to pass the eradle again he- 
twixt the first lines, and procceding in the same man- 
ner through all the rest. When the plate is prepared 
with a proper ground, the sketch must be chalked on 
it, by rubbing the paper on the backside with eltalk. 
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It is also proper to overtrace it afterwards with black Mezza. 
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lead or Indian ink. The scraping is then performed, 
by paring or cutting away the grain of the ground 
in various degrees ; so that none of it is left in the 
original state except in the touches of the strongest 
shade. The general manner of proceeding is the same 
as drawing with white upon black paper. The masses 
of light are first begun with; and those parts which go 
off into light in their upper part, but are brown below : 
the refleetions arc then entcred upon; after which the 
plate is blackened with a priater’s blacking ball made 
of felt, in order to discover the cffeet: and then the 
work is proceeded with; observing always to begin 
every part in the places where the strongest lights are 
to be. 

The art of seraping mezzotintos has been applied 
to the printing with a variety of colours, in order te 
produce the resemblanee of paintings. The inventor 
of the method of doing this was J. C. Le Blon, a na- 
tive of Frankfort, and pupil of Carlo Marata, between 
the years 1720 and 1730. It was established by the 
inventor on this prineiple, that there are three primi- 
tive colours, of which all the rest may be eomposct 
by mixing them in various proportions; that any twe 
of these colours being mixed together, preserve their 
original power, and only produce a third eolour such 
as their compound must necessarily give ; but if trans- 
parent colours be mixed, and three primitive kinds eom- 
pounded together, they destroy each other, and produce 
blaek, or a tendeney to it, in proportion to the equa- 
lity or inequality of the mixturc; and that if, there- 
forc, these three colours be laid, either separately ox 
upon eaeli other, by three plates, engraved ecorrespond- 
ently on these prineiples to the colouring of the de- 
sign, the whole variety of teints necessary may be pro- 
dueed. ‘The requisites, therefore, to the execution of 
any design in this method of printing are as follows : 
1. To scttle a plan of the colouring to be imitated ; 
showing where the presence of each of the three 
simple eolours is necessary, cither in its pure statc or 
eombined with some other, to produce the effect re- 
quired ; and to reducc this plan to a painted sketeh of 
eaeh, in whieh not only the proper outlines, but the 
degrce of strength should be cxpressed. 2. To en- 
grave three platcs aceording to this plan, which may 
print cach of the colours exaetly in the plaees where, 
and proportion in which, they are wanted. 3. To 
find three transparent substances proper for printing 
with these three primitive eolours. The manner in 
which M. le Blon prepared the plates was as fol- 
lows: The thrce plates of eopper were first well fitted 
with respect to size and figure to each other, and 
grounded in the same manner as those designed for 
mezzotinto prints: and the cxact place and boundary 
of cach of the thrce primitive colours, eonformably 
to the design, were sketehed out on three papers, 
answering in dimensions to the plate. These sketches 
were then chalked on the plates ; and all the parts of 
each plate that were not to eonvey the eolour to which 
it was appropriated to the print, were entirely seraped 
away, as in forming -the light of mczzotinto prints. 
The parts that were to convey the colours were then 
worked upon; and where the most light or diluted 
tcints of the eolour were to be, the grain in the 


ground was proportionably taken off; but where the 
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tinto. 
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“fezzo- full colour was required, it was left entire. 
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In this 
regard was had, not only to the effects of the colour 
in its simple state, bat to its combined operation, el- 
ther in producing orange-colour, green, or purple, by 
its admixture with one alone; and likewise to its 
forming brown, gray, and shades of different degrees, 
by its co-operation with both the others. 
the greatest part of the engraving was performed in 
the mezzotinto manner, yet the graver was cmployed 
occasionally for strengthening the shades, and for cor- 
recting the outline where it required great aceuracy 
and steadiness. It was found necessary sometimes to 
have two separate plates for printing the same colour, 
in order to produce a stronger eflect: but the second 
plate, whieh was used to print upon the first, was in- 
tended only to glaze and soften the colours in parti- 
eular parts that might require it. With respect to the 
black and brown teints, which could not be so conve- 
niently produced in a due degrce by the mixture of thie 
colours, umber and black were likewise used. 

With respect to the order in which the plates are to 
be applied, it may be proper to observe, that the colour 
which is least apparent in the picture should be laid on 
first; that which is betwixt the most and least apparent 
next; and that which predominates last ; exeept where 
there may be occasion for two plates for the same co- 
Jour, as was before mentioned ; or where there is any 
required for adding brewns and shades. 

M. le Blon applied this art to portraits, and show- 
ed, by the specimens he produced, the possibility of its 
being brought, by farther improvements, to afford imi- 
tations of painting which might have some value. It is 
nevertheless much better adapted to the simpler subjects, 
where there are fewer intermixtures of colours; and 
where the accuracy of the reflections, and demi-tcints, 
are not so essentially necessary to the truth of the de- 


sign, from the greater latitude of form, and disposition | 
of the colour, as in plants, anatomical. figures, and. 


some subjects of architecture. But perhaps plates en- 
graved or rather finished with the tool, particularly 
with respect to the outline, would be better accommo- 
dated in some of these cases than those prepared only 
by scraping. 

M. Cochin remarks at the end of an account he 
has given of M. le Blon’s manner, that though this 
ingenious artist confined his methed principally to the 
nse of three colours ; yet, should this invention be again 
taken up and cultivated, there would be more probabi- 


lity of suceess in using a greater variety 5 and that seve- 


zal different kinds might be printed by one plate, pro- 
vided they were laid on in their respectively proper 
placés by printing-balls, which should be used for that 


colour only. His hint might however be very greatly im- 


proved, by the further assistance of pencils, accommo- 
dated to the plates, for laying on the colours in the 


proper. parts.—For the method of taking off mezzotin-. 


to prints on glass, see Bacx-patnting. 

MTASMA, among physicians, a particular kind of 
effluvia, by which certain fevers, particularly itttermit- 
tents, are produeed. 

MICA, Muscovy glass, or Ghmmer, a species of 
mineral substance. See Mineratoay Jadex. 

MICAH, or Phe Book of Mican, a canonical book 
ef the Old Testament, written by the prophet Micah, 
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who is the sixth of the twelve lesser prophets. “He — 
is cited by Jeremiah, and prophesied in the days of "eae 
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Jotham, Ahaz, and Hezekiah. He censures the 
reigning vices of Jerusalem. and Samaria, and denounces 
the judgments of God agaiust both kingdoms. Hc 
likewise foretels the confusion of the enemies of the 
Jews, the coming of the Messiah, and the glorious suc- 
cess of lus church. | 
MICHAEL, or MicueEn, (a. e. who zs like to God ?) 
The scripture aceount of ‘Michael is, that he was an 
arehangel, who presided over the Jewish nation, as other 
angels did over the Gentile world, as is evident of the 
kingdoms of Persia and Greece, (Dan. x. 13.): that’ 
he had an army of angels under lis command (Rev. 
xu. 7.)3 that he fought with the Dragon, or Satan 
and his angels; and that, contending with the Devil, 
he disputed about the body of Moses, (Jude 9.). As 
to the combat between Michael and the Dragon, some. 
authors understand it literally, and think it means the 
expulsion of certain rebellious angels, with their head 
or leader, from the presence of God. Others take it 
in a figurative sense , and refer it, either to the contest 
that happened at Rome between St Pcter and Simon 
Magus, in which the apostle prevailed over the magi- 


cian, or to those violent persccutions under which the 


chureh laboured for three hundred years, and which 
happily ceased when the powers of the world became 
Christian. Among the commentators who main- 
tain the former opinion is Grotius ; and among those 
who take it in a figurative sense are Hammond and 
Mede. . 

The contest about the body of Moses is likewise ta- 
ken both literally and figuratively. ‘Those who under- 
stand it literally are of opinion, that Michael by the 
order of God lid the body of Moses after his death ; 
and that the Devil endeavoured to discover it, as a fit 
means to entice the people to idolatry, by a supersti- 
tious worship of his relics. But this dispute is figura- 
tivcly understood to be a controversy about rebuilding 
the templé, and restoring the service of God among 
the Jews at Jerusalem; the Jewish church being fitly 
enough styled the body of Moses. It is thought by 
some, that this story of the contest between Michael 
and the Devil was taken by St Jude ont of an apocry- 
phal book called The Assumption of Moses. 

~The Romish church celebrates three appearances of 
‘Michael, of which no mention is made in seripiure, 
and which have happened, they say, a long time after 
the age of the apostles, ‘The first appearance of this 
archangel was at Colossz in Phrygia, but at what time 
is uncertain. The second is that of Mount Garganus, 
in the. kingdom of Naples, about the end of the fifth 
century. ‘The third is his appearance to Aubert bi- 
shop of Avranches, upon a rock called the Yozd, 
where at this day is the abbey of St Michael. This 
was. about the year 706. ‘The first of these festivals is 
observed on the 6th of September, the second on the 
6th of May,.and the last on the 16th of October. It 
has been supposed, that it was Michael the archangel 
who conducted the [sraelites in their journey through 
the wilderness, (sce Exod. xxxii. 20, 23, and xxxui. 
2.) ; that it was he who appeared to Moses in the burn- 
ing bush ; who appeared to Joshua in the fields of Jeri- 
cho, and to Gideon and Manoalh the father of ee 

and, 
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part of the most remarkable appearances either in the 
Old or New Testament. 

MicuaEL ANGELO. See ANGELO. 

Mount Micuaszr,.formerly one of the most. eelebra- 
ted state prisons of France, lics about 20 miles from 
Granville. {t is a rock situated in the middle of the 
bay of Avranehes ; and is only aecessible at low water. 
Nature lias completely fortified one side, by its craggy 
and almost perpendicular deseent, whieli renders it im- 
praeticable to mount it by any address or eourage, 
howcver consummate. ‘The other parts are surrounded 
by walls feneed with semilunar towers after the Gothie 
manner ; but suffieicntly strong, together with the ad- 
vantage of its situation, to render it impregnable to 
any attack. At the foot of the mountain begins a 
street or town, whieh winds round its base to a eonsi- 
derable height. Above are chambers where state pri- 
soners are kept, and where there are other buildings 
intended for residence. On the summit is erected the 
abbey itself, oceupying a prodigious space of ground, 
and.of a strength and solidity equal to its enormous 
size; sinee it has for. many centuries withstood all the 
injuries of the weather, to whieh it is so much expo- 
sed. In an apartment, called the Sale de Chavaleric, 
the knights of St Michael used to meet in solemn con- 
vocation on important oceasions. ‘They were the dc- 
fenders and guardians of this monntain and abbcy, as 
those of the Temple, and of St John of Jerusalem, were 
of the holy sepulchre. The hall in which they met is 
very spacious, but rude and barbarous. At one end 
is a painting of the archangel, the patron of their or- 
der; and in this hall Louis XI. first instituted and in- 
vested with the insignia of knighthood the chevaliers 
of the cross of St Michael. Therc is a miserable dark 
apartment, or rather dungeon, in whieh many eminent 
persons were formerly confined. In the middle of it 
is a cage, composed of prodigious bars of wood ; aud 
the wicket whieh gives entranee into it 1s IO or 12 
inches in.thiekness. The inside of it comprises about 
12 or 14 feet square, and it is nearly 20 in height. To- 
wards the lattcr end of the 17th century, a newswriter 
in Holland, who had presumed to print some very se- 
vere. and sarcastic refleetions on Madame de Maintenon, 
was confincd in this plaec. Some months after his pub- 
lieation, he was induced, by a person sent expressly for 
that purpose, to make a tour into French Flanders. 
‘The moment he had quitted the Duteh territories, he 
and immediately, by his maje- 
ondueted to Mount Miehael, 
Here he lived up- 


was put under arrest ; 
sty’s express command, c 
where he was shut up in this eage. 


wards of 23 years; and here he at length expired. — 
During the long nights of winter, no eandle or fire was . 
allowed him. He was not permitted to have any book. 

He saw no human face, exeept the gaoler, who came | 


once every day to present him, through a hole in the 


wicket, with his little. portion of bread and wine. 


himself: but hc found means at length to draw out.a 
nail from the. wood, with which he engraved, or cut on 
the bars of his cage, certain fleurs. de lis and armorial 
bearings, which formed his only employment. and re- 
creation. ‘They arc very eurlously performed consider- 
ing the rudevess of his instrument. ; 

"The subterraneous chambers in this mountam are 
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Michael. and, in a word, to him have been imputed the greatest 


No . 


instrument was given him with whieh he could destroy .. 
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said to be so numerous, that the gaolers themselves do Micha! 
There are eertain dungcons ealled =~’ 


not know them. 
aublettes, into which they were aceustomed anciently to 
let down malefactors guilty of very heinous erimes : they 
provided them with a loat of bread and a bottle of winc, 
and then they were totally forgotten, and left to perish 
by hunger in the dark vaults of the roek. ‘This punish- 
ment, however, has not been inflieted by any king in 
the last or present century. 

Here also is a remarkable chamber, in one eorner 
of which is a kind of window: betwecn this and the 
wall of the building is a very decp space, of near 100 
feet perpendicular, at the bottom of whieh is another 
window opening to the sea. 
AMontgomert; and the history of it is as follows: In 
the year 1559, Henry II. king of Franee was unfor- 
tunately killed at a tournament by the eount de’ Mont- 
gomeri *, 


with arms and money. Being driven from his fortresses 
in these parts, he retired to a rock ealled the Zombe- 
faines This is another similar to Mount Miehael ; only 
three quarters of a league from it, and of. nearly equal 
dimensions. At that time there was a castle upon it, 
whieh has sinee been demolished, and of which searee 
any vestiges now remain. From this fortress, aeees- 
sible only at low-water, he continually made exeursions, 
and annoyed the enemy, who never dared to attaek 
him. He coined money, laid all the adjacent country 
undcr eontribution, and rendered himself universally 
dreaded. Desirous, however, to surprise Mount Mi- 


-chael, he found means to engage onc of the monks re- 


sident in the abbey ; who promised to give him the 
signal for his enterprise by displaying a handkerehief. 
The monk having made the signal, betrayed him, and 
armed all his associates, who waited Montgomeri’s ar- 
rival. The chieftan came, attended by 50 eliosen 
soldicrs, all desperate, and eapable of any attempt. 
They crossed the sand ; and having plaeed their seal- 
ing-ladders, mounted one by one. As thcy eame to 
the top, they were despatched, eaeh in turn, without 
noise. ‘Montgomeri, who followed last, diseovered the 
perfidy, and escaped with only two of his men, with 
whom he regained the Tombelaine. They preserve 
with great eare the ladders and grappling irons used on 
this oceasion.. The count was at last besieged and ta- 


ken prisoner, by the maresehal dc Matignon, in 1574, . 


at Domfront, ir Normandy ; and Catharine de-Medi- 
cis, who hated him for having been, though innoeent- 
ly, the eause of her lusband’s death, caused lnm to be 


‘immediately exeeuted. 


The chureli of Mount Miehael is a great curiosity. 
Tt stands on nine pillars of most enormous dimensions, 
built on the solid rock. Each of them appears to be 
about 25 feet in circumference : besides these, there are 
two others mueh inferior in size, on whieh the eentre 
of the chureh rests, and over which is the tower. The 
following is the legendary aeeount of the origin of this 
ehureh: In the reign of Childibcrt If. there was a 
bishop of Avranehcs named St dubert. To this holy 
man the arehangel Michacl was pleased to appear one 


night, and ordered him to go to this roek to build a 


church. St Aubert treated this as a dream; upon 


. which the angel appeared a second time ; and being stil! 


disobeyed, 


It is called the Hole of 


i 


Hc was a Huguenot ; and having eseaped * See . 
the massacre of Paris, made head against the royal France, 
forces in Normandy, supported by Queen Elizabeth 8° 14°- 


Michael 


Michaelis. 
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disobeyed, he returned a third time, when, by way of 
imprinting liis command upon the saint’s memory, he 
madc a hole in his skull by touching it with his thumb. 
The skull is still preserved in the treasury of the church. 
It is enclosed in a little shrine of gold, and a crystal, 
which opens over the orifice, admits the gratification 
of curiosity by the minutest examination of it. The 
hole is of a size and shape proportionable to the thumb 
said to have produced it; but it is impossible to deter- 
mine whether it has been really made by a knife or 
any other way. It is not to be supposed that the saint 


. would forget such a sensible mark of the angel’s dis- 


pleasure ; he thcrefore immediately repaired to the rock, 
and constructed a small church, as he had been com- 
manded. Here, however, true history supplies the 
place of fable; and informs us, that it was in 966 
when Richard the second duke of Normandy began to 
build the abbey. It was completed about the year 1070, 
under William the Conqueror, though many other ad- 
ditions were made by succeeding abbots. 

In the treasury of the church are innumerable other 
relics: amoug which some few have a real and intrin- 


‘sic value. ‘There isa fine head of Charles V£. of France, 


cut in acrystal, and the representation of a cockle- 
shell in gold, weighing many pounds, given by Rich- 
ard II. duke of Normandy, when he founded the ab- 


bey. There is an arm said to belong to St Richard 


king of England; but who this saint was it must be 
very difficult to determine. Such is the history of the 


prison, abbey, and church of Mount Michael previous 


to the revolution; they have probably undergone some 


-changes since that. period. 


St MICHAEL’S, a borough town of Cornwall, 
between 5t Columb and Truro, 247 miles from Lon- 
don. ‘Though one of the oldest boroughs in the coun- 


-ty by prescription, and of great note in the Saxon 


times, it is a mean hamlet in the parishes of Newland 
and St Enidore; yet it is governed by a portreeve, 
chosen yearly by a jury of the chicf mhabitants, out 
of the six chicf tenants, called deputy lords of the 
manor, because they hold lands in the borough. Here 
is no market, but two fairs. A court-lcet is held here 
twice a-year. This place was formerly called Modis- 
‘hole, and afterwards *Michael. Its list of members 
degins in the 6th of Edward VI. 

S¢ Mircuart’s Mount, in the county of Cornwall, 
in the corner of Mount’s Bay, is a very high rock, 
only divided by the tide from the main land, so that it 
i3 land and island twice a-day. The town here was 
burnt by the French in the reign of King Henry VIII. 
At the bottom of this mount, in digging for tin, there 
have been found spear heads, battle axes, and swords, 
of brass, all wrapt up in linen. The county is con- 
tracted here intoa sort of isthmus, so that it is scarcely 
four miles between the Channcl and the Severn sea.— 
Large trees have been driven in by the sea between this 
mount and Penzance. 

MICHAELIS, Joun Davip, a celebrated biblical 
critic, and author of many csteemed works, was the 
eldest son of Dr Christian Benedict Michaelis, professor 
im the university of Halle in Lower Saxony, and was 
born at that place, Feb. 27. 1717. His father devoted 
him at an early age to an academical life; and with 
that view he received the first part of his education in 
-acelebrated Prussian seminary, called the Orphan house, 
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at Glanche, in the neighbourhood of his native place. Miche | 


He commenced his academical carcer at Halle in 1733, 
and took his master’s degrec in the faculty of philo- 
sophy in 1739. In 1741 he made an excursion to this 
country, where lus superior knowledge of the oriental 
languages, which was considerably increased by his in- 
defatigable researches in the Bodleian library at Ox- 
ford, introduced him to the acquaintance, and gained 
him the esteem, of our first literary characters ; with 
sevcral of whom, and particularly Bishop Lowth, he 
was in correspondence for many years. On his return 
to Halle, after an absencc of fiftecn months, he began 
to read lectures on the historical books of the Old Tes- 
tament, which he continued after his removal to Got- 
tingen in 1745. In 1746 he was appointed professor 
extraordinary, and soon after professor of philosophy, 
in that university. The next year he obtained a place 
of secretary to the Royal Socicty there, of which he 
was dircetor in 1761, and was soon afterwards made 
aulic counsellor by the court of Hanover. In 1764 
his distinguished talents, but chiefly a publication rela- 
tive to a Journey to Arabia, which was undertaken by 
several literary men, at the expence of the king of 
Denmark, in consequence of his application by means 
of Count Bernsdorf, procured him the honour of be- 
ing chosen a correspondent, and afterwards foreign 
member of the Academy of Inscriptions at Paris, of 
whom the institution admitted only eight ; and in the 
same year he became a member of the society of Haer- 
lem. In 1775, Count Hopkin, who eighteen years 
before had prohibited the use of his writings at Upsal, 
when he was chancellor of that university, prevailed 
on the king of Sweden to confer on him the order of 
the Polar Star, as a national compensation. In 1786 
he was raised to the distinguished rank of privy coun- 
sellor of justice by the court of Hanover; and in 1788 
received his last literary honour, by being unanimous- 
ly elected a fellow of the Royal Society of London.— 
His great critical knowledge of the Hebrew language, 
which he displayed in a new translation of the Bible, 
and in other works, raised him to a degree of eminence 
almost unknown before in Germany ; and his indefa- 
tigable labours were only equalled by his desire of com- 
municating the knowledge he acquired to the numerous 
students of all countries who frequented his admirable 
lectures, which he continued to deliver on various parts 
of the sacred writings in half-yearly courses, and on the 
Hebrew, Arabic, and Syriac languages, to the last 
year of lus life. He was professor in the university 
of Gottingen 45 years, and, during that long period, he 
filled the chair with dignity, credit, and usefulness. 
He died October 22. 1791, aged 74. He is said to 
have left behind him several valuable MSS. Of the 
works that were published during his life-time, and 
which are very numerous, a catalogue, in thc order of 
their publication, is given in the Gentleman’s Magazine 
for March 1792. 

MICHAELMAS, or Peast of St Mrcuart and all 
Angels, a festival of the Christian church, observed on 
the 29th of September. See MicuarE.. 

MICKLE, Wititam Junius, the celebrated trans- 
lator of the Lusiad, was the son of the reverend Alex- 
ander Mickle a Scotish clergyman, who had formerly 
been a dissenting minister in London, an assistant to the 
reverend Dr Watts, and one of the translators of Bayle’s 

Dictionary. 
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agickte. Dictionary. 
—-—— years in London, was presented to the chureh of Lang- 
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This gentleman having resided a few 


holm in Scotland, where he married ; and our au- 
thor was one of the younger sons. He was born about 
the year 1735, and was cducated by his father. In 
his early years his passion for poetry frequently dis- 
covered itself; though till the age of 13 he did not 
show any particular attaehment to books. At that time 
having aecidentally met with Spenser’s Faery Queen, 
he became enamoured of his manner of writing, and 
instantly began to imitate him. After the death of his 
father, he came to I:dinburgh to reside with his unele 
who was a brewer there, and who admittcd him into a 
share of his business; not being qualified to sueceed in 
this line, he went to London about the time of the 
conclusion of the war which began in 1755, with a 
view to procure a commission in the marine service. 
Here he was disappointed; but introdveed himself 
to the first Lord Lyttelton, to whom he sent one 
of his poems. From his Lordship, however, he receiv- 
ed no other favour than being admitted to several in- 
terviews, and encouraged to persevcre in his poetical 
plans. 

So closely did our author cultivate the study of the 
muses, that before he was 18 years of age he had writ- 
ten two tragedies and half an epie poem ; but all thesc 
were committed to the flames. The first of lus poems 
which appeared in print was published in one of the 
Edinburgh magazines, and entitled, “ On passing 
through the Parliament Close of Edinburgh at Mid- 
night.” ‘This was afterwards inserted in A Collection 
of Original Poems by a Scotch gentleman, vol. n. 
BIST | 7s 

From the time of Mr Mickle’s arrival in London 
till the year 1765, it is not known how he employed 
his time, though it is probable that he was employed 
in some branch of the printing business ; and in 1765 he 
engaged himself as corrector to the Clarendon press. 
This year he published the Poem which first bronght 
him into notice, entitled, “ Pollio, an Elegiac Ode, 
written in the Wood near R——— (Roslin) Castle,” 
4to. This was an elegy written on the death of his 
brother, which, previous to its publication, had been 
shown to Lord Lyttelton, and reecived some correc- 
tions from him. ‘The latter, in an epistle to the an- 
thor, spoke of it as equal to any thing of the kind in 
our language. In 1764 he published a poem ealled: 
‘©The Concubine, in two eantos, after the manner of 
Spencer,”? gto; and in 1469 he published, ‘A Letter 
to Mr Harwood, wherein some of his evasive glosses, 
false translations, and blundering criticisms, in support 
of the Arian Heresy, contained in his literal translation 
of the New Testament, are pointed out and confuted,” 
8vo: and next year he published “ Mary: Qucen of 
Seots, an Elegy ;” “ Hengist and Mary, a ballad 5” 
and “ Knowledge, an Ode ;” in Peareh’s Collection of 
Poems. In 17470 he published “ Voltaire in the 
Shades, or Dialogues on the Deistical Controversy,” 
8vo. ‘The Elegy on Mary had been submitted to the 
judgment of Lord Lyttelton, who declined to criticise 
it, not for its deficiency in poetical merit, but from 


thinking differently from the author concerning that: 


unfortunate princess. *- 
About this time Mr Mickle was a frequent writer m 


the Whitehall. Evening-Post; bnt 2 more important. 
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work now engaged lis attention. When no more than 


Aiscktes. 


147 years of age he had read Castara’s translation of “--v-~ 


the Lusiad of Camoens into French, and then projected 
the design of giving an English translation of it. From 
this, however, he was prevented by various avoeations 
till the year 1771, when he published the first book as. 
a specimen: and having prepared himself by acquiring 
some knowledge of the Portuguese language, le deter- 
mined to apply himself entirely to this work. With 
this view he quittcd his residence at Oxford, and went 
to a farm house at Forest-hill, where he. pursued his ¢ 
design with unremitting assiduity till the year 1775,. 
when the work was entirely finished. 

During: the time that Mr Miekle was engaged 
in this work, he subsisted entirely: by his employ- 
ment as corrector of the press; and on his quit- 
ting that employment he had.only the subseriptions | 
he received for his translation to support him. Not- 
withstanding these difficulties, he adhered steadily to . 
tle plan he laid down,. and completed it, in about 
five ycars. 

When his work was finished, Mr Miekle applied to . 
a person of great rank, with whom his family had been , 
connected, for permission to dedicate it to him. Per- 
mission was granted, and his patron honoured him with 
a very polite Ictter; but after receiving a copy, for 
which an extraordinary price was paid for the binding, , 
he did not think proper to take any notice of the an- . 
thor. At last a gentleman of high rank in the poli- 
tical world, a firm friend to the author, and who af- 
terwards took him under his protection, waited on the © 
patron, and: heard him dcelare that he had not read. 
the work, but that it had been represented not to have 
the merit it was at first said to possess.. The applause . 
with which the work was received, however, soon ba- | 
nished from the author’s mind those disagreeable sen- 
sations which had been occasioned by the contemptu- 
ous neglect of his patron, as well as some severe cri- 
ticisms which had been cirenlated concerning it. A 
second edition was prepared in 14778, with a plate - 
prefixed to it, exeeuted by the celehrated artist Mor- 
timer; on whom Mr Mickle wrote an epitaph in 1779. , 
This year also he published a pamphlet, entitled, “ A 
Candid Examination of the Reasons for depriving the. 
East India Company of its Charter, contained in The | 
History.and Management. of the East India Company 
from its Commencement to the. Present Time ; together . 
with some Strictures on the Self-Contradictions and. 
Historical Errors of Dr Adam Smith, in his Reasons 
for the Abolition of the said Company,” gto. About . 
this time some of his friends thonght of recommend- 
ing him to the king as.deserving of a pension; but 
this scheme was never put in execution. Dr Lowth, 
bishop of London, would have put him into orders, , 
and provided for him in the. church ;. but. this was not , 
agreeable to our author’s disposition. While he was 
meditating a publication of ‘all his poems, in which he 
would most probably have found: his account, he was 
appointed secretary to Conmmodore Johnstone, who , 
had lately. obtaincd the command of the.Romney man . 
of war. In November 1779 he arrived at Lisbon, and. 
was named by his patron joint agent for the prizes . 
which were taken. In this capital and its neighbour- 
hood he resided more than six months, being every. 
where. received with every mark of politeness and at-. 

tention 5 . 


M I C 
“Mickle tention; and during this period he composed his poem 
i called “* Almada Hill,?? which in 1781 was published 
ss re in quarto. bre we 
' "cerning the manners of the Portuguese, which he in- 
tended also to have published. During his stay at Lis- 
‘bon the Royal Academy was opened; and Mr Mickle, 
who was present at the ceremony of its commencement, 
had the lonour to be admitted a member under’ the 
presidency of Don John of Braganza, duke of la- 
foens. His presence being thought necessary in Eng- 
land to attend to the proceedings of the courts of law 
respecting the condemnation of some of the prizes, he 
did not accompany the Commodore in his last expedi- 
tion, nor did he go any more to sea. In 1782 he pub- 
lished “* The Prophecy of Queen Emma, an ancient 
Ballad lately discovered, written by Johannes Turgot- 
tus, prior of Durham, in the reign of William Rufus ; 
to which is added by the Editor, an Account of the 
Discovery, and Hints towards a Vindication of the 
Authenticity, of the Poems of Ossian and Rowley,” 

Syo. 

In June this year Mr Mickle married Miss Tomkins, 
daughter of the person with whom he resided at Fo- 
rest-hill, while engaged in translating the Lusiad. 
Having received some fortune with this lady, as 
well as made some money himself when 4n the ser- 
vice of Commedore Johnstone, he now enjoyed a 
comfortable independence. He afterwards fixed his 
residence at Wheatley in Oxfordshire, and devoted 
his time to the revision of his poetical works, whieh 
he proposed to publish by subseription. During the 
last seven years of his life he was employed in 
writing for the European Magazine. The Frag- 
ments of Leo, and some of the most approved re- 
views of books, in that periodical work, were of his 
production. He died after a short illness, on the 25th 
of October 1788, at Wheatley, leaving one son be- 
hind him. His poetry possesses much beauty, variety, 
harmony of numbers, and vigour of imagination : 
his life was without reproach 3 his foibles were few and 
inoffensive 5 his virtues many; and his genius very 
considerable. 

MICROCOSM, a"Grcek: term signifying the “ttle 
world ; used by some for man, as being supposed an 
epitome of the universe or great world. 

" MICROGRAPHY, the description of objects view- 
ed ‘with the assistanee of a microscope. See J1zcrosco- 
prc objects. 

MICROMETER, an astronomical instrument, by 
which small angles, or the apparent magnitudes of ob- 
jects viewed ‘through telescopes or microscopes are mea- 
sured with great exactness. 
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He collected also many particulars con- 


MIC 


service of Charles I. and his manuscript was never found. yyy, 


° : rome. 
His instrument, however, fell into the hands of Mr R. ter, 
Townly *, who says, that by the help of it he could ——y— 
mark above 49,000 divisions.in a foot. Phil, 


. ‘ _ Trans 
2. Mr Gascoigne’s instrument being shown to Dryo ,° 


Hooke, he gave a drawing and description of it, and+Sce ppy 
proposed several improvementst. Mr Gascoigne divided T7ans. Abp, 
the image of an object in the focus of the object-glass, by Foe att 
the approach of two pieees of metal ground toa very fine Poothan 
edge, in the place of which Dr Hooke would substitute Worxs, a 
two fine hairs stretched parallel to one another. P: 497,498; 

3. Mr Huygens measured the apparent diameters of 274 Phi. 
the planets, by first determining the quantity of the fields.) at af 
of view in his telescope 5 which, he says, is best done by», ; ool 
observing the time that a star takes up in passing OVEl Hay cengs 
it, and then preparing two or three long and. slender microme. 
brass plates, of various breadths, the sides of which are ter. 
very straight, and converging to a small angle. In 
using these picees of brass, he made them slide in. two 
slits, made in the sides of the tube, opposite to the place 
of the image, and observed in what place it. just covered 
the diameter of any planet, or any small distance that ‘ 
he wanted to measure [. It was observed, however, by t Systema 
Sir Isaac Newton, that the diameters of planets, measur-"@rmium, 
ed in this manner, will be larger than they should be,” “ss 
as all lucid objects appear to be when they are viewed 
upon dark ones. 

4. In the Ephemerides of the Marquis of Malvasia, Marquis of 
published in 1662, it appears. that he had a method of Malvasia’s 
measuring small distances between fixed stars and the ™crome- 
diameters of the plancts, and also of taking accurate “” 
draughts of the spots of the moon by a net of silver 
wire, fixed in the focus of the eye-glass. He likewise 
contrived to make one of two stars pass along the 
threads of this net, by turning it, or the telescope, as 
much as was necessary for that purpose ; and he count- 
ed, by a pendulum-clock, beating seconds, the time 
that elapsed in its passage from one wire to another, 
which gave him the number of minutes and seconds 
of a degree contained between the intervals of the 
wires of his net, with respect to the focal length of his 
telescope. 

5. In 1666, Messrs Auzout and Picard published a Auzout’s — 
description of a micrometer, which was nearly the same microme- 
with that of the Marquis of Malvasia, excepting the 
method of dividing it, which they performed with more 
exactness by a screw. In some cases they used threads 
of silk, as being finer than silver wires. Dechales also 
recommends a micrometer consisting of fine wires, or 
silken threads, the distances of which were exactly 
known, disposed in the form of a net, as peculiarly con- 
venient for taking a map of the moon. 


| 


1. The first TELESCOPIC micrometers were only me- 


° “ oo 8 
6. M. de la Hire says, that'there is no method more Pe@ Hue? 
chanical contrivances for measuring the image of an 


simple or commodions for observing the digits of an 


Microme-" 
ter first in- 
‘wented by 


microme- 
ver. j 


object in the foeus of the object-glass. Before these 
eontrivances were thought of, astronomers were accu- 
- stomed to measure the field of view in each of their 
telescopes, by observing how much of-the moon they 
could see through it, the semidiameter being reckoned 
at 15 or 16 minutes; and other distances: were esti- 
mated by the eye, comparing them) with the field: of 
view. Mr Gascoigne, an English gentleman, however, 
fell upon ‘a much more'accurate method before the year 
1641, and had a Treatise on Optics prepared for the 
press ; but he was killed during the civil wars in the 


Gascoigne. 


eclipse than a net in the focus of the telescope. These, 
he says, were generally made of silken threads; and 
that for this particular purpose six concentric circles 
had also been made use of, drawn upon oiled paper ; 
but he advises to draw the circles on very thin pieces 
of glass with ithe point of a diamond. He also gives 
several particular directions to assist persons in the use 
of them. | 

4. Construction of Different Micrometers.. 'The first we Common 
shall describe is the common micrometer. Let ABCD ™ctoule 
be a section of the telescope at the principal focus of the'™” 

object-glass 


4 
: 
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Microme- ¢bject-glass, or where the wires are situated, whieh are 


i) aa 


Plate 
CCCXXXY. 
Fig. 1. 


angles in any position may be measured. 
added a smal] motion’ by a rack and pinion to set the 


placed in a shorttube containing the eye-glass, and may 
be turned into any position by turning that tube; a 72 
is a fine wire extended over its centre ; vw, wy, are two 
parallel wires well defined, and perpendicular to m2; vw 
is fixed, and xy moves parallel to itby means of a screw, 
whieh carries two indexes over.a graduated plate, to show 
the number of revolutions and parts of a revolution 
which it makes. Now to measure any angle, we must 
first ascertain the number of revolutions and parts of 
a revolution corresponding to some known angle, which 
may be thus done: 1st, Bring the inner edges of the 
wires exactly to eoineide, and set each index to 0; turn 
the screw, and separate the wires to any distanee ; and 
observe the time a star 72 is in passing along the wire 
#2 2 from one vertical wire to the other: for that time, 
turned into minutes and seconds of a degree, will be the 
angle answering to the number of revolutions, or the 
angle eorresponding tothe distance. Thus, if d=cos. 
of the star’s declination, we have 15’ dm, the angle 
corresponding to this distance; and hence, by propor- 
tion, we find the angle answering to any other. 2dly, 
Set up an objeet of a known diameter, or two objects.at 
a given distance, and turn the serew till the vertical wires 
become tangents to the objeet, or till their opening just 
takes im the distanee of the two objects upon the wire 
mn; then from the diameter, or distanee of the two 
objeets from each other, and their distanee from the 


glass, calculate the angle, and ohserve the number of 


revolutions and parts corresponding. gdly, Take the 
diameter of the.sun on any day, by making the wires 
tangents to the opposite limbs, and find, from the nau- 
tical almanac, his diameter on that day. Here it will 
be best to take the upper and lower limbs ef the sun 
when on the meridian, as he has then no motion per- 
pendicular to the horizon. If the edges do not eoin- 
«ide when the indexes stand at o, we must allow for 
the error, Instead of making a proportion, it is better 
to have a table caleulated to show the angle eorrespond- 
ing to every revolution and parts of a revolution. But 
the observer must remember, that when the microme- 
ter is fixed to telescopes of different focal lengths, a 
new table must be made. The whole system of wires 
is turned about in its own. plane, .hy.turning the eye- 


‘tube round with the hand, and by that means.the wire 


mn ean be thrown into any position, and consequently 


Dr Bradley 


Wires more accurately in any position, | 

8, But the micrometer, as now contrived, is of use, 
not only to find the angular distance of bodies in 
the field of view at the same time, but also of those 
which, when the telescope is fixed, pass through the 


field of view. successively ; by which means we.can find 


the difference of their right ascensions and declinations. 
Let Aa, Bd, Cc, be three paralle] and equidistant 


wires, the middle one bisecting the field of view ; 


HOR a fixed wire perpendicular .to them passing 
through the centre of the field; and Ff, Gg, two 


L904] 


. S§tanee. 
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mierometer screw make Ff or Gg pass through the Microme- 


other; then turn the serew till that wire coincides 


with HLOR, and the are which the index has passed * 


over shows their angular distanee. If the objeets be 
further remote than you ean earry the distanee of one 
of the wires Ff, Gg from HOR, then bring one 
object to Ff and the other to Gg; and turh each 
mjerometer serew till they meet, and the sum of the 
ares passed over by each index gives their angular di- 
If the objeets be two stars, and‘one of them 
be made torun along HOR, or either of the moye- 
able wires as occasion may require, the motion of the 
other will be parallel to these wires, and their difler- 
ence of declinations may be observed with great exact- 
ness ; but in taking any other distanees, the motion 
of the stars being oblique to them, it is not quite so 
easy to get them parallel to B 4; beeause if one star 


be brought near, and the eye be applied to the other 


to adjust the wires to it, the former star will have got- 
ten a little away from the wire. Dr Bradley, in his 
aceount of the use of this micrometer, published by 
Dr Maskelyne in the Philosophical Transactions for 
1772, thinks the best way 1s to move the eye back- 
wards and forwards as quick as possible; but it seems 
to be best to fix the eye at some point betycen, 
by which means it takes in both at onee sufficiently 
well defined to compare them with Bé. In finding 
the diflerence of declination, if both bodies do not 
come into the field of view at the same time, make 
one run along the wire HOR, as hefore, and fix the 
telescope and wait till the other comes in, and then 
adjust one of the moveable wires .to it, and,bring it up 
to HOR, and the index gives the difference of their 
declinations, The diflerence,of time between the pas- 
sage of the star at either of »the cross moveable wires, 
and the transit of the othé¢r star over the cross fixed 
wire (whieh represents a meridian), .turned into de- 
grees and minutes, will give the differenee of right 
ascension, ‘The star has heen here supposed to be bi- 
sected by the wire ; but if,the wire be a tangent to it, 
aliowanee must be made for the breadth of the wire, 
provided the adjustment be made for the coineidence 
of the wires, In observing the diameters of the sun, 
moon, or planets, it may perhaps be most conveni- 
ent to make use of the outer edges of the wires, be- 
cause they appear most distinct when quite within 
the limb ; .but if.there should be any sensible infleetjon 
of the rays of light in passing by the wires, it will be 
best avoided by using the inner edge of one wire and 
the outward edge of the other; for hy that means 
the inflection at both limbs will be the same way, 
and therefore there will be no alteration of the rela- 
tive position of the rays passing by each wire, And 


jt will be convenient in the micrometer to note at what 


division the index stands when the moveable wire co- 
incides with HOR; for then you need not bring the 
wire when a star is upon it up to HOR, only reckon 
from the division at which the index then stands to the 
above division. ‘ 


ter. ° 


— omit 


9, With a micrometer thus adapted toa telescope, Mr yy, givia. 
8. Savery of Exeter proposed a new way of measuringed obdject- 
the difference between the greatest and least apparent glass mi- 
diameters of the sun, althongh the whole of the sun (owe pe 
was not visible in the field of view at once. The me-“"!¢¢ && 
‘ . Me ~ by Mr San 
thod we shall briefly describe. Place two object-glasses very, 


instead 


wires parallel to it, each moveable by a micro- 
meter screw, as before, so that they can be brouglit 
up to HOR, or a little beyond. Then to find the 
| angular distance af two objects, bring them very near 
to B 4, and in a line parallel to it, by turning about 
| the wires, aud bring one upon HOR, and by the 
Vou, XIV, Part U1. ¥ sH 


Mi ®& 


Mlicrome. instead of one, so as to form two images whose limbs 


tex. 


Improved 


byMr John was contrived by the late Mr John Dollond, and by 


DVollond. 


shall be at a small distance from each other; or in- 
stead of two perfect lenses, he proposed to cut a single 
leus into fonr parts of cqual breadths by parallel lines, 
and to place the two segments with their straight sides 
against each other, or the two middle frustums with 
their opposite edges together ; in either case, the two 
parts which before had a common centre and axis, have 


now their centres and axes separated, and consequent- 


ly two images will be formed as before by two perfect 
lenses. Another method in reficctors was to cut the 
large concave reflector through the centre, and by a 
contrivance to turn up the outer edges whilst the 
straight ones remained hxed ; by which means the axis 
of the two parts became inclined, and formed two 
images. ‘I'wo images being formed in this manner, 
he proposed to measure the distance between the limbs 
when the diameters of the sun were the greatest and 
least, the difference of which would be the difference 
of the diameters required. Thus far we are indebted 
to Mr Savery for the idea of forming two images ; and 
the admirable nses to which it was afterwards applied 
we shall next proceed to describe. 

10. The divided objeet-glass micrometer, as nowmade, 


him adapted to the object-end of a reflecting telescope, 
and has been since by the present Mr P. Dollond his son 
applied with equal advantage to the end of an achromatic 
telescope. he principle is this: The object-glass is 
divided into two segments in a line drawn through the 
centre: each segment is fixed in a separate frame of 
brass, which is moveablc, so that the centres of the 
two segments may be brought together by a handle 
for that purpose, and thereby form one image of an 
object ; but when separated they will form two ima- 
ges, lying in a line passing through the centre of each 
segment ; and consequently the motion of each image 
will be parallel to that line, which can be thrown into 
any position by the contrivance of another handle to 
turn the glass about in itsewn planc. The brass-work 
carries a vcernier to measure the distance of the centres 
of the two segments. Now let FE. and H be the cen- 
tres of the two segments, F their principal focus, and 
PQ two distant objects in FE, FH, produced, or the 
opposite limbs of the same object PBQD; then the 
images of P and Q, formed by each segment, or the 
unages. of the opposite limbs of the object PBQD, 
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coincide at F: hence two images m 2 F, 2 « F cf that Microme. 
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object are formed, whose limbs are in contact ; there- 
fore the angular distance of the points P and Q is the 
same as the angle which the distance EH subtends at 
F, which, as the angles supposed to be measured are 
very small, will vary as EH extremely nearly; and 
eonsequently if the angle corresponding to one inter- 
val of the centres of the segments be known, the 
angle corresponding to any other will be found by pro- 
portion. Now to find the interval for some one angle, 
take the horizontal diameter of the sun on any day, 
by separating the images till the contrary limbs coin- 
cide, and read off by the vernier the interval of their 
centres, and look into the nautical almanac for the di- 
ameter of the snn on that day, and you have the cor- 
responding angle. Or if greater exactness be required 
than from taking the angle in proportion to the distan- 
ces of their centres, we may proceed thns :—Draw 
FG perpendicular to EH, which therefore bisects it ; 
then one half EH, or EG, is the tangent of half the 
angle EF EH; hence, half the distance of their centres 


is to the tangent of half the angle corresponding to that. 


distance as half any other distance of the centres is te 
the tangent of half the corresponding angle (A). 

11. From this the method of measuring small angles 
is manifest; for we consider P, Q either as two ob- 
jects whose images are bronght together by separating 
the two segments, or as the opposite limbs of one ob- 
ject PBQA, whose images formed by the two seg- 


ments E, H, touch at F; in the former case, EEL 


gives the angular distance of the two objects; and in 


the latter, it gives the angle under which the diamcter. 


of the object appears. In order to find the angular 
distance of two objects, therefore, separate the segments 


till the two images which approach each other coin- 


cide; and to find the diameter of an object, separate 


the segments till the contrary limbs of the images tonch. 


each other, and read off the distance of the centres 
of the segment from the vernier (B), and find the 
angle as directed in the last article. Hence appears 


one great superio1ity in this above the wire micrometer 3 


as, with the one any diameter of an object may be 
measured with the same ease and accuracy ; whereas 
with the other we cannot with accuracy measure any 
diameter, except that which is at right angles to the di- 

rection of motion. 
12. But, besides these two uses to which the instru- 
ment 


(A) Ifthe object is not distant let f be the principal focus ; then Ff: FG :: FG: FK (FG being produced 

to meet a.linc jomimg the apparent places of the two objects P, Q,), :. dividendo, fG : FG :: GK : FK, and 

e ; ~~. : Trl oe 
alternando, fG: GK :: FG: FR :: (by similar triangles) EH : PQ, hence i i?. — 
. Fis. 
subtended by ETI at /= the angle subtended by PQ at G; and consequently, as fG is constant, the angle. 
measured at G is, m this case, also proportional to EH. The instrnment is not adapted to measure the angular 
distance of bodies, one of which is near and the other at a distance, because their images would net be formed to- 
gether. 

(B) To determine if there be any. error in the adjustment of the micrometer scale, measure the diameter of any 
small well-defined object, as Jupiter’s equatoreal diameter, cr the longest axis of Saturn’s ring, both ways, 
that 1s, with o on the vernier to the right and left of o on the scale, and half the difference is the error re- 
quired, This error must be added to or subtracted from all observations, according as the diameter measured 
with o on the vernier, when advanced on the scale, is less or greater than the diameter measured the othcr 


way. And it is also evident, that half the sum.of the diameters thus measured gives the true diameter of the 
object. | : | 


therefore the angle 


ter. 


i te 


| 
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Microme- ment seems so well adapted, Dr Maskelyne * has shown, 


ter. how it may be applied to find the difference of right manifestly interior to v and the northernmost limb N of 
* Phy, wscensions and declinations. For this purpose, two the image PQ. In the same manner we take the dif- “V7 
es. wires at right angles to each other, bisecting the field ference of declinations of their southernmost limbs; and 
1771. of view, must be placed in the principal focus of the half the difference of the two measures (taking im- 
eye-glass, and moveable about in their own plane.— mediately one after another) is equal to the difference 
Let TiCR c be the field of view, HR and Cc the two of the declinations of their centres, without any re- 
wires 5 turn the wires till the westernmost star, (which gard to the sun’s or planet’s diameters, or error of 
Mg. 4. is the best, having further to move) run along ROH; adjustment of the micrometer; for as it affects both 
then separate the two segments, and turn about the equally, the difference is the same as if there were ne 
micrometer till the two images of the same star lie in error: and the difference of the times of the tran- 
the wire Cc; and then, partly by separating the scg- sits of the eastern or western limbs of the sun and pla- 
ments, and partly by raising or depressing the tele- net over C ¢ gives the difference of their right ascen- 
scope, bring the two innermost images of the two stars sions. 
to appear and run along ROH, as a, d, and the ver- 15. Instead of the diflerence of right ascensions, the 
mier will give the difference of their declinations ; be- distance of the planet {from the sun’s limb, in lines pa- 
cause, as the two images of one of the stars coincided _rallel to the equator, may be more aceurately observed 
with C c, the image of each star was brought per- thus: Separate the segments, and turn about the 
pendicularly upon HR, or to HR in their proper wires and micrometer, so as to make both images 
meridian. And, for the same reason, the difference V, 2, run along HR, or so that the two intersections Fig. ¢. 
of their times of passing the wire CO ¢ will give their I, T of the sun’s image may pass Cc at the same 
diilerence of right ascensions. These operations will time. ‘Then bring the planet’s and sun’s limbs into 
be facilitated, if the telescope be mounted on a polar contact, as at V, and do the same for the other limb 
axis. If two other wires KL, MN, parallel to Cc, of the sun, and half the differenec gives the distance 
be placed near If and R, the observation may be of the centre of the planct from the middle of the 
made on two stars whose difference of meridians is chord on the sun’s disk parallel to the equator, or the 
nearly equal to HR the diameter of the field of view, difference of the right ascensions of their centres, al- 
by bringing the two images of one of the stars to lowing for the motion of the planet in the interval of 
coincide with one of these wires. If two stars be ob- the observations, without any regard to the error of 
served whose difference of declinations is well settled, adjustment, for the same reason as before. For if 
the scale of the micrometer will be known. you take any point in the chord of a cirele, half the 
13. It has hitherto been supposed, that the imagesof  diflerence of the two segments is manifestly the di- 
the two stars can be both brought into the field of stance of the point from the middle of the chord; and 
view at once upon the wire HOR: but if they can- as the planet runs along HR, the chord is parallel to the 
not, set the micrometer to the diflerence of their de- equator. 
clinations as nearly as you can, and make the image In hke manner, the distances of their limbs may be Fig. 7. 
which comes first run along the wire HOR, by cle- measured in lines perpendicular to the equator, by bring- 
vating or depressing the telescope ; and when the other ing the micrometer into the position already described, 
star comes in, if it do not also run along LIOR, alter (Art. 13.), and instead of bringing V to HR, sepa- 
the micrometer till it does, and half the sum of the num- rate the segments till the northernmost limbs coincide 
bers shown by the micrometer at the two separate obser- as at V3; and in the same manner make their southern- 
vations of the two stars on the wire HOR will be the most images to coincide, and half the difference of 
difference of their declinations. That this should be the two measures, allowing for the planet’s motion, 
truc, it is manifestly necessary that the two segments gives the diflerence of the declinations of their cen- 
should recede equally in opposite directions; and this is _ tres. ) ( 
effeeted by Mr Dollond in his new improvement of the Hence the true place of a planet in the sun’s dise may 
object-glass micrometer. at any time of its transit be found; and consequently the 
14. The difference of right ascensions and declinations nearest approach to the centre and the time of ecliptic 
of Venus or Mercury in the snn’s disk and the sun’s conjunction may be deduced, although the middle should 
Fig.s. limb may be thus found. ‘Tnrn the wires so that the not be observed. 
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nermost images V and AB to HR, these two being Microme- 


MIC 


16. But however valuable the object-glass microme- Disadvan- 


north limb 2 of the sun’s image AB, or the north 
ter undoubtedly is, difficulties sometimes have been found tage of the 


limb of the image V of the planet, may run along the 
objcct-glass 


wire RH, which therefore will thea be parallel to the 
equator, and consequently Cc a secondary to it; then 
separate the segments, and turn about the micrometer 
till the two images V v of the planet pass Cc at the 
same time, and then by separating the segments, 
bring the north limb of the northernmost image V of 
the planet to touch HR, at the time the northernmost 
limb 2 of the southernmost image AB of the sun 
touches it, and the micrometer shows the difference of 


‘declinations of the northernmost limbs of the planet and 


sun, for the reason formerly given (Art. 11.) we ha- 
ving brought the northernmost limbs of the two -in- 


in its use, owing to the alteration of the focus of the 
eye, which will cause it to give diflerent measures of 
the same angle at different times. For instance, in 
mexsuring the sun’s diameter, the axis of the pencil 
coming through the two segments from the contrary 
limbs of the sun, as PI’, QF, fig. 3. crossing one ano- 
ther in the focus I under an angle cqual to the sun’s 
semidiameter, the union of the limbs cannot appear 
perfect, unless the eye be disposed: to see objects di- 
stinctly at the place where the images were formed ; for 
if the eye be disposed to sce objects nearer to or fur- 
ther off than that place, in the latter case the limbs 

sila will 


M iC 


Microme- will appear separated, and in the former they will ap- 


ter. 


Dr Mas. 
kelyne’s 
prismatic 
microme- 
ver. * 
Fig. 8, 9. 


pear to lap over (c). ‘This imperfection led Dr Mas- 
kelyne to inquire, whether some method might not be 
found of producing two distinct images of the, sun, or 
any other object, by bringing the axis of each pencil 
to coincide, or very nearly so, before the formation of 
the images, by which means the limbs when brought 


togcther would not be liable to appear separated from 


any altcration of the cye; and this he found would be 
effected by the refraction of two prisms, placed either 
without or within the telescope; and on this principle, 
placing the prisms within, he constructed a new micro- 
meter, and liad one executed by Mr Dollond, which 
upon trial answered as he expected. The construction 
is as follows. 

17. Let AB be the object-glass ; @ 6 the image, sup- 
pose of the sun, which would have becn formed in 
the principal focus Q; but let the prisms PR, SR be 
placed to intercept the rays, and let EI’, WG, he two 
rays proceeding from the eastern and western limbs of 
the sun, converging, after refraction at the lens, to a 
and & ; and suppose the refraction of the prisms to be 
such, that in fig. 8. the ray EER, after refraction at 
Rhy the prism PR, may proceed in the direction RQ; 
and as all the rays which were proceeding to a@ suffer 
the same refraction at the prism, they will all be re- 
fracted to Q; and therefore, instead cf an image a 4, 


which would have been formed by the lens alone, an 


image Qc is formed by those rays which fall on the 
prism PR; and for the same reason, the rays falling 
on the prism SR will form an image Q d: and in fig. 
g. the image of the pomt 64 is brought to Q, by the 
prism PR, and consequently an image Q d is formed 
by those rays which fall on PR: and for the samc rea- 
son, an image Q ¢ is formed by the rays falling on SR. 
Now in both cases, as the rays EPR, WGR, coming 
from the two opposite limbs of the sun, and forming 
the point of contact of the two limbs, proceed in the 
same direction RQ, they must thus accompany each 
other through the eye-glass and also through the cye, 
whatever refractive power it has, and therefore to 
every eyc the images must appear to touch. Now the 
angle a R & is twice the refraction of the prism, and 
the angle a C 6 is the diameter of the sun; and as thesc 
angles are very small, and have the same suhtense a 8, 
we have the angle a R 6: angle a C 6:: CQ: RQ.— 
Now as CQ is constant, and also the angle a R’} being 
twice the refraction of the prism, the angle @ C a varies 
as RQ. Hence the extent of the scale for measuring 
angles becomes the focal length of the object-glass, 
and the angle measured is in proportion to the distance 


6f the prisms from the principal focus of the object- 


lass; and the micrometer can measure all angles (very 
small ones excepted, for the reason given in Art. 19.) 
which do not exceed the sum of the refractions of the 
prisms ; for the angle a C 4, the diametcr of the object 
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to be measured, is always ess than the angle a R 6, the m 


MiI€ 


sum of the refractions of the prisms, except when the 


prisms touch the object-glass, and then they become “-~V—™ 


equal. ‘The scale can never be out of adjustment, as 
the point o, where the measurement begins, answers 


to the focus of the object-glass, which is a fixed point 


for all distant objects, and we have only to find the 
value of the scale answering to some known angle ; 
for instance, bring the two limbs of the sun’s images into 
contact, and measurc the distance of the prisms from 
the focus, and lock in the nautical almanac for the sun’s 
diameter, and yon gct the value of the scale. 


icrome. 


ter, 


18. In fig. 8. the limb Q of the image Q ¢, is illu Fig. 8. 


minated by the rays falling on the object-glass between 
A and F, and of the image Q d by those falling be- 
tween B and G; but in fig. 9. the same limbs arc il- 
luminated by the rays falling between B and F, A 
and G respectively, and therefore will be more illumi- 
nated than in the other case; but the difference is not 
considerable in achromatic telescopes, on account of 
the great aperture of the object-glass compared with 
the distance FG, 

it might be convenient to have two sets of prisms, 
one for measuring angles not exceeding 36’, and there- 
fore fit for measuring the diameters of the sun and 
moon, and the lecid parts and distances of the cusps 
in their eclipses ; and another for measuring angles not 
much greater than 1’, for the conveniency of measv- 
ring the diameters of the planets. For as Qc: QR :: 
sum of the refractions of the prisms : angle a C 8, the 
apparent diameter of the object, it is evident that if 
you diminish the third term, you must increase the se- 
cond in the same ratio, in order to measure the same 
angle; and thus by diminishing the refractive angle of 
the prisms, you throw them further from Q, and con- 
sequently avoid tle inconvenience of bringing them 
near to Q, for the reason in the next paragraph; and 
at the samc time you will increase the illumination in 
a small degree. ‘The prisms must be achromatic, cach 
composed of two prisms of flint and crown glass, 
placed with their refracting angles in contrary direc- 
tions, otherwise the images will be coloured. 

19. In the construction here described, the angle mea- 
sured becomes evanescent when the priems come to the 
principal focus of the objcct-glass, and therefore o 
on the scale then begins: bnt if the prisms be placed 
in the principal focus they can have no effect, because 
the pencil of rays at the junction of the prisms would 
then vanish, and therefore it is not practicable to bring 
the two images together to get o on the scale. Dr 
Maskelyne, therefore, thought of placing another pair 
of prisms within, to refract the rays dcfore they came 
to the other prisms, by which means the two images 
would be formed into onc before they came to the 
principal focus, and therefore o on the scale could 
be determined. But to avoid the error arising from 


the 


(c) For if the eye can see distinctly an image at F, the pencils of rays, of which PF, QF are the two axes, 
diverging from I", arc each brought to a focus on the rctina at the same point; and therefore the two limbs ap- 
pear to coincide : but if we increase the refractive powcr of the eye, then each pencil is brought to a focus, and 
they cross each other before the rays come to the retina, consequently the two limbs on the retina will lap over ; 
and if we diminish the refractive power of the eye, then each pencil being brought to a focus beyond the retina, 
and not crossing till after they have passed it, the two limbs on the retina must be separated. 


| 
| 


Microme.. 
ter. 
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the multiplication of mediums, he, instead of adding 
another pair of prisms, divided the object-glass through 


“——v——~ its centre, and sliding the segments a little it separated 


Ramsden’s 
reflecting 
microme- 
ter, 


Fig. 10. 


the images, and then by the prisms Ee could form one 
image very distinctly, and consequently could determine 
o on the scale; for by separating the two segments you 
form two images, and you will separate the two pencils 
so that you may move up the two prisms, and the two 
pencils will fall on cach respectively, and the two 
images may he formed into one. In the instrument 
which Dr Maskelyne had made, o on the seale was 
chosen to be about + of the focal length of the object- 
glass, and cach prism refracted 24’. By this means all 
angles are measured down to o. 

20. In the Philosophical Transactions for 1779, Mr 
Ramsden has described two new micrometers, which 
he contrived with a view of remedying the defcets of 
the object-glass micrometer. 

21. 1. One of these is a catoptric micrometer, which, 
beside the advantage it derives from the principle of 
reflection, of not being disturbed by the heterogeneity 
of light, avoids every defect of other micrometers, 
and can bave no aberration, ror any defect arising 
from the imperfection of materials or of execntion; 
as tac extreme simplicity of its construction requires 
no additional mirrors or glasses to those required for 
the telescope; and the separation of the images being 
effected by the inclination of the two speeula, and not 
depending on the focus of any lens or mirror, any al- 
teration in the eye of an observer cannot affect the 
angle measured. It has peculiar to itself the advan- 
tages of an adjustment, to make the images coincide 
in a direction perpendicolar to that of their motion ; 
and also of measuring the diameter of a planet on both 
sides of the zcro, which will appear no inconsidcrahle 
advantage to observers who know how much easier it 
is to ascertain the contact of the external edges of two 
images than their perfect coincidence. 

22. A represents the small speeulum divided into two 
equal parts; one of which is fixed on the end of the 
arm B; the other end of the arm is fixed on a steel 
axis A, whieh: crosses the end of the teleseope C. The 
other half of the mirror A is fixed on the arm D, 
which arm at the other end terminates in a socket y, 
that turns on the axis X3 both arms are prevented 
from bending by the braces aa. G represents a double 
screw, having one part e cut into double the number 
of threads im an inch to that of the part g@: the part 
e having 100 threads m one inch, and the part g 50 
only. ‘The screw e works in a nut F in the side of 
the telescope, while the part ¢ turns in a nut H, 
which is attached to the arm B; the ends of the arms 
B and D, to which the mirrors are fixed, are separated 
from each other by the point of the double serew press- 
me against the stud /, fixed to the arm D, and turning 
in the nut H on the arm B.) The two arms B and D 
are pressed against the direction of the double screw eg 
hy a spiral spring within the part 7, by which means all 
shake or play in the nut H, on which the measure de- 
pends, is entirely prevented. | 

From the difference of the threads on the serew at 
sand ¢, it is evident, that the progressive motion of 
the screw through the nut will be half the distance 
of the separation of the two halves of the mirror; and 
consequently the half mizrors will be moved equal 


ly in contrary directions from the axis of the tele- Microme- 
scope. C. ter. 

23. ‘The wheel V fixed on the end of the double screw “~~ 
had its cireumference divided into 100 equal parts, 
and numbered at every fifth division with 5, 10, Se. 
to 100, and the mdex I shows the motion of the screw 
with the wheel round its axis, while the number of 
revolutions of the screw is shown by the divisions on 
the same index. The steel screw at R may be turned 
by the key S, and serves to incline the small mirror at 
right angles to the direction of its motion. B 
turning the finger head T, the eye-tube P is brought ,..., 
nearer or farther from the small mirror, to adjust the” 
teleseope to distinet vision; and the telescope itself 
hath a motion round its axis for the eonveniency of 
measuring the diameter of a planet in any direction. 
The- inclination of the diameter measured with the hor}- 
zon 1s shown in degrees and minutes bya level and ver- 
nier on a graduated cirele, at the breech: of the telescope. 

24. Besides the table for reducing the revolutions and 4 correc- 
parts of the serew to minutes, seeonds, &e. it will a oe 
require a table for correcting a small error which arises “he int 
from the excentric motion of the half mirrors. By this ; 
motion their centre of curvature will approach a little 
towards the large mirror: the eqnation for this pur- 
pose m small angles is insensible; but when angles to - 
be measured exceed ten minutes, it should not be ne- 
gleeted. Or, the angle measured may be corrected 
by diminishing it in the proportion the versed sine of 
the angle measured, supposing the eccentricity radius, 
bears to the foeal length of the small mirror. 

25-Mr Ramsden preferred Casse,:rain’s construction 
of the reflecting telescope to either the Gregorian or 
Newtonian ; because in the former, the errors of onc 
speculum are corrected by those of the other. From a 
property of the reflecting telescope, not generally 
known, that the apertures of the two specula are to each 
other very nearly in the proportion of their focal lencths, 
it follows, that their aberrations will be in the same pro- 
portion ; and these aberrations will be in the same di- 
reetion, if the two speeula are concave; or in con- 
trary directions if one speculum is coneave and the 
other convex. In the Gregorian telescope, both 
spcecula bemg concave, the aberration at the second 
mage will be the sum of the aberrations of the two 
mirrors ; but in the Casscgrainian telescope, one mir- 
ror being coneave and the other convex, the aber- 
ration at the second image will be the differenee be- 
tween the two aberrations. By assuming suek propor- 
tions for the focd of the spccula as are generally used 
in the reflecting telescope, which is about as I to 4, - 
the aberration im the Cassegrainian construction will be 
to that in the Gregorian as 3 to 5. , 

2§. The other is a déoptric micrometer, or one suited Mr Rams. 
to the prineiple of refraction. ‘This micrometer is ap-den’s eye- 
plied to the erect eye-tube of a refracting telescope, glass micro- 
and is placed in the conjugate foeus of the first eye- satiate 
glass: in which position, the image being considerably 
magnified before 1t comes to the micrometer, any im- 
perfection in its glass will be magnified only by the re- 
maining eye-glasses, which in any telescope seldom ecx- 
ceeds five or six times. By this position also the size 
of the micrometer glass will not be the +35 part of 
the area which would be required if it was placed in 
the object-glass ; and, notwithstanding this great dis- 

| proportion 


li. 


ad 


‘Microme- proportion of size, which is of great moment to the 
ter. practical optician, the same extent of scale is preserved, 
and the images are uniformly bright in every part of 

the field of the telescope. 
Plate 24. Fig, 12. represents the glasses of a refracting tele- 
CCCEXKVI. scope; wy, the principal pencil of rays from the object- 
glass O; ¢t and wz, the axis of two oblique pencils ; 
a, the first eye-glass 5 m, its conjugate focus, or the 
place of the micrometer; & the second eye-glass; c the 
third; and d the fourth, or that which is nearest the 
eye. Let p be the diameter of the object-glass, ¢ the 
diameter of a pencil at , and / the diameter of the 
pencil at the eye; it is evident, that the axis of the 
pencils from every part of the image will cross each 
ether at the point »; and e, the width of the micro- 
metcr-glass, is to p the diameter of the object-glass, as 
ma is to go, which is the proportion of the mag- 
nifying power at the point 7; and the crror caused 
by an imperfection in the micrometer-glass placed at 
m will be to the error, had the micrometer been at QO, 

as 721s to p. 

Fig. 13. 28. Fig. 13. represents the micrometer ; A, a convex 
or concave lens bisected by a plane across its centre ; one 
of these semi-lenses is fixedin a frame B, and the other 
in the frame F.; which two frames slide on a plate H, 
and are pressed against it by thin plates aa: the frames 
B and E are moved in contrary directions by turning 
the button D: Lis a scale of equal parts on the frame 
B; it is numbercd from each end towards the middle 
with 10, 20, &c. There are two verniers on the frame 
E, one at M and the other at N, for the convenicnce 
of measuring the diameter of a planet, &c. on both sides 
the zero. ‘The first division on both these vernicrs co- 
incides at the same time with the two zeros on the scale, 
L; and, if the frame is moved towards the right, the 
relative motion of the two frames is shown on the scale 
L by the vernier M; but if the frame B be moved to- 
wards the left, the relative motion is shown by the ver- 
nier N.—This micrometer has a motion round the 
axis of vision, for the convenience of measurmg the 
diameter of a planct, &c. in any direction, by turn- 
ing an endless screw f°; and the inclination of the 
diametcr measured with the horizon is shown on the 
circle g by a vernier on the plate V. The tclescope 
may be adjusted to distinct vision by a screw, which 
moves the whole eye-tube with the micrometer nearer 
to or farther from the object-glass, as telescopes are ge- 
nerally made; or the same effect may be produced 
without moving the micrometcr, by sliding the part of 
the eyc tube 7 on the part 7, by help ofa screw or pinion. 
ames of te nae Notwithstanding these improvements on microme- 
cat ters, they arc still liable to many sources of error. The 
microme- imperfections of the wire micrometer, (which was still 
ter. the most correct instrument for measuring small angles) 
when employed to determine the distance of close 
double stars, have been ably pointed out by Dr Herschel. 
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their diameter is more than that of many of the stars. Microme. | 


Besides, if they were much smaller, the defleetion of 
light would make the attempt to measure the distane¢ 
of the centres this way fruitless; foy he has always found 
the light of the stars to play upon those lines and sepa- 
rate their apparcnt diameters into two parts. Now 
since the spurious diameters of the stars thus included, 
are continually changing with the state of the air, 
and the length of time we look at them, we are, in 
some respect, left at an uncertainty; and our measures 
taken at different times, and with diflerent degrees of 
attention, will vary on that account. Nor can we come 
at the true distance of the centres of any two stars, un- 
less we know the semidiameters of the stars themselves; 
for different stars have different apparent diameters, 
which, with a power of 227, may difler from each 
other as far as two seconds (D). 

31. The next imperfection arises from a deflection of 
light upon the wires when they approach very near te 
each other; for if this be owing toa power of repulsion 
lodged at the surface, it 1s easy to see that such powers 
must interfere with each other, and give the measures 
larger in proportion than they would have been if the 
repulsive power of onc wire had not been opposed by a 
contrary power of the other wire. 

32. Another disadvantage of these micrometers is an 
uncertainty of the real zero. The least alteration in the 
situation and quantity of light will affect the zero; and 
a change in the position of the wires will sometimes 
produce a difference. To remove this difficulty Dr Her- 
schel always found his zero winle the apparatus preser- 
ved the situation which it had when his observations were 
made ; but this introduces an additional observation. 

33. The next imperfection, is that every micrometer 
hitherto used requires either a screw, or a divided bar 
and pinion, to measure the distance of the wires or the 
two images. Those acquainted with works of this kind 
are sensible how difficult it is to have screws perfectly 
equal in every thread or revolution of each thread ; 
or pinions and bars that shall be so evenly divided 
as to be depended upon in every leaf and tooth to the 
two or three thousandth part of an inch: and yet, on 
account of the small scale of those micrometers, these 
quantities are of the greatest consequence; an error of 
a single thousandth part inducing in most instruments a 
mistake of several seconds. 

34. The greatest imperfection of all is, that the wires 
require to be illummated; and when Dr Herschel had 
double stars to measure, one of which was very obscure, 
he was obliged to be content with less light than is 
necessary to make the wires distinct 5 and several stars 
on this account could not be measured at all, though 
not too close for the micrometer. 

Dr Herschel, therefore, was led to direet his attention 
to the improvement of these instruments ; and the result 
of his endeavours has been a very ingenious /ammp-micro- 


* Phi 4 a 
i. 30. When two stars are taken between the parallel meter, which is not only free from the imperfections above 
1782. wires the diameters must be included. Dr Herschel* has _ specified, but also possesses theadvantages of a large scale. 


ter. 
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in vain attempted to find lines sufficiently thin to extend 35. It is represented in fig. 14. where ABGCFE is a pr Her. 
them across the centres of the stars so that their thick- stand nine feet high, upon which a semicircular board schel’slamy 
ness might be neglected. ‘The threads of the silk-worm, 9g og p is moveable upwards or downwards, and is held ™ctome 
with such lenses as he uses, are so much magnified that in its situation hy a peg p put into any one of the holes —; 


of 


(D) These imperfections are remedied in the instrument deseribed in p. 801, 
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Microme- of the upright picec AB. This board is a segment of 
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ed to the slider by a pin exactly behind the flame, upon Microme- 
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ter. a circle of fourteen inches radius, and is about three which it moves as a pivot. The lamp is balaneed at 

rf inches broader than a semicircle, to give room for the the bottom by a leaden weight, so as to remain up- 
yo, fe A “a \} i . . . . . . 

e handles r D, ¢ P, to work. The use of this board is right, when the arm is either lifted above or depressed 


to earry an arm I, thirty inches long, whicli is made 
to move upon a pivot at the eentre of the eircle, by 
means of a string, whieh passes in a groove upon the 
edge of the semicircle p g 0 hq; the string is fastened to 
a hook at o (not expressed in the figure, being at the 
back of the arm L), and passing along the groove from 
oh to q¢ is turned over a pulley at g, and goes down to 
a sniall barrel e, within the plane of the eireular board, 
where a double-jointed handle e P eommands its mo- 
tion. By this contrivanee, we see, the arm L may be 
lifted up to any altitude from the horizontal position 
to the perpendicular, or be suffered to deseend by its 
own weight bclow the horizontal to the reverse perpen- 
dieular situation. The weight of the handle P is suffi- 
cient to keep tlie arm in any given position; but if the 
motion should be too easy, a friction spring applied to 
the barrel will moderate it at pleasure. 

36. In front of the arm L a small slider, about three 
inehes long, is moveable ina rabbet from the end L 
towards tlie centre backwards and forwards. <A string 
is fastened to the left side of the little slider, and goes 


towards L, where it passes round a pulley at m7, and 
returns under the arm from mm, 2, towards the centre, 


where it is led in a groove on the edge of the arm, 
whieh is of a eircular form, upwards to a_ barrel 
(raised above the plane of the cireular board) at 7, 
to which the handle rv D is fastened. A seeond string 
is fastened to the slider, at the right side, and goes to- 
wards the eentre, where it passes over a pulley 2 ; and 
the weight w, whieh is suspended by the end of this 
string, returns the slider towards the eentre, when a 
contrary turn of the handle permits it to aet. 

37. By a and 6 are represented two small lamps, two 
inches high, 14 in breadth by 13. in depth. ‘The sides, 
back, and top, are made so as to pernut no light to he 
seen, and the front eonsists of a thin brass sliding doer. 
The flame in the lamp a is placed three-tenths of an inch 
from the Icft side, three-tenths from the front, and half 
an ineh from the bottom. In the lamp @ it is plaeed at 
the same height and distance, measuring from the mght 
side. The wick of the. flame consists only. of a single 
very thin lamp eotton-thread ; for the smallest flame 
being suffieient, it is easier to keep it burning in so 
confined a place. In the top of each lamp must be a 
little slit lengthways, and a small opening in one side 


near the upper part, to permit the air to cireulate te. 


feed the flame. To prevent every refleetion of light, 
the side opening of the lamp a shonld be to the right, 
and that of the lamp & to the left. In the sliding door 
of each lamp is made a small hole with the point of a 
very fine needle just opposite the plaee where the wicks 
arc burning, so that when tlic sliders are shut down, 


below the horizontal position. The double-jointed 
handles 7 D, e P, eonsist of deal rods, 10 feet long, 
and the lowest of them may have divisions, marked 
upon it near the end P, expressing exactly the dis- 
tanee from the eentral lueid point in feet, inehes, and 
tenths. 

38. Hence we see, that a personat a distanee of 10 feet 
may govern the two lueid points, so as to bring them 
into any required position south or north preceding or 
following from o to go° by using the handle P, and 
also to any distanee from six-tenths of an ineh to five or 
six and twenty inches by means of the handle D. If 
any refleetion or appearance of light should be left from 
the top or sides of the lamps, a temporary screen, eon- 
sisting of a long pieee of pasteboard, or a wire frame eo- 
vered with blaek cloth, of the length of the whole arm, 
and of any required breadth, with a.slit of half an ineh 
broad in the middle, may be affixed to the arm by four 
bent wires projeeting an inch or two before the lamps, 
situated so that the moveable lucid point may pass along 
the opening left for that purpose. 


ter. 


Fig. 15. represents part of the arm L, half the real Fig. 15. 


size; 5 the slider; 22 the pulley, over which the eord 
wv t y¥% is returned towards the centre ; v the other eord 
going to the pulley z of fig. 14.5; HK the brass pieee 
moveable upon the pin c¢, to keep the lamp upright. 
At R is a wire rivetted to the brass pieec, upon which 


is held the lamp by a nut and serew. Fig. 16. 17. re- Fig: 16. 17... 


present the lamps a, ¢, with the sliding doors open, 
to show the situation of the wick. W is the leaden 
weight with a hole d in it, through which the wire R 
of fig. 15. is to be passed when the lump is to be fast- 


ened to the slider S. Fig. 18. represcuts the lamp a Fig. 18. 


with the sliding door shut; / the lueid point; and 7k 


the openings at the top, and s at the sides, for the ad- 


mission of air. 
39. The motions of this micrometer are capable of great 


improvement by the applieation of whecls and pinions, . 


und other mechanieal resources ; but as the principal 
object is only to be able to adjust the two Ineid points 
to the required position and distanee, and to keep them 
there for a few minutes, wlule tlhe observer measures 


their distance, it will be unneeessary to say more upon 


the subject. 

40. It is well known that we can witli one eye look in- 
to a telescope, and see an objeet much magnified, while 
the other eye may see a seale upon which the maguified 
picture is thrown. In this manner Dr Hersclicl gene- 
rally determined the power of his teleseopes; and any 
one who has been aceustomed to make sueh observations 
will seldom mistake so much as onc in fifty in determin- 
ing the power of an instrument, and that degree of ex- 
aetness is fully sufficient for the purpose. 


and every thing dark, nothing shall be scen but two 
fine lueid points of the size. of two stars of the third or 
fourth magnitude. ‘The lampa is placed so that its 
lucid point may be in the eentre of the cireular board 
where it is fixed. The lamp 6 is hung to the little 
slider which moves in the rabbet of the arm, so that its 
lucid point, in an horizontal position of the arm, may 
be on a level with the lucid point in the centre. The 
moveable lamp is suspended upon a piece of brass fasten- 


+ 


| til tile +. Method of 
41. When Dr Herschel uses this instrument he puts it mane 


at ten feet distance from the left eye, in a line perpendi- ¥) 6 Em. 
eular to the tube of his Newtonian telescope, and raises microme-. 
the moveable board to such a height that the lueidter. 

point of the central lamp may be upon a level with the 

evc. The handles, lifted up, are passed through two 

loops fastened to the tube, just by the observer, so as to 


be ready for his use. The end of tube is cut away, 
| £02, 


MI C [ 800 4 


Microme- So as to leave the left eve entirely free to see the whole 
ter. micrometer. 
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its usefulness at sea, Mr Brewster divides the second of yyjcrome. 


=~ 42. The telescope being directed to a double star, it is 


viewed with the right cye, and at the same time with 
the left it is seen projected upon the mierometer ; then, 
by the handle P, the arm is raised or depressed so as to 
bring the two lucid points to a similar situation with the 
two stars; and, by the handle D, the moveable lucid 
point is brought to the same distance of the two stars, so 
that the two lucid poimts may be exactly covered by the 
stars. 

.43. With a rule, divided into inches and forticth parts, 
the distance o: the lucid points is thus determined with 
the greatest accuracy ; and the measure thus obtained 
is the tangent of the magnified angle under which the 
stars are seen to a radius of ten feet; therefore, the 
angle being found and divided by the power of the te- 
lescope, the real angular distance of the centres of a 
double star is ascertained. On September 25. 1781, 
Dr tlerschel measured « Herculis with this instrument. 
fiaving caused the two lucid points to coincide with 
the stars, he found the radius or distance of the central 
Jamp from the cye 10 feet 4.15 inches; the tangent or 
distance of the two lucid points 50.6 fortieth parts of an 
inch; this gives the magnified angle 35’, and dividing 
by the power 460, we obtain 4” 34” for the distance 
of the centres of the two stars. ‘he scale of the mi- 
crometer at this convenient distance, with the power of 
460, is above a quarter of an inch to a second; and by 
putting on a power of 932, we obtain a scale of more 
than half an inch to a second, without increasing the 


distance of the micrometer ;. whereas the most perfect 


micrometers, with the same instrument, had a scale of 
less than the two thousandth part of an inch to a second. 


moveable object-glass into two, as in the divided object- 
glass micrometer. By this contrivance two images aro 
formed, and these images are separated or made to form 
different angles at the eye, by bringing the inoveable 
object-glass nearer to the fixed one. In determining 
the anglc,*therefore, we have only to bring the twa 
images of the object into contact 3 and such contact the 
eye 1s capable of ascertaining even during the agitation 
of a carriage, as the two images retain the same relative 
position whatever be their absolute motion. 

‘This ingenious instrument, bemg formed with sliding 
tubes, is very portable and convenient; and will be 
found extremely useful to medical gentlemen, and others 
who may wish to ascertam distances without a more 
cumbersome apparatus,  Lfaty’s Nat. Phil. by Gre- 
gory, vol. i. p. 427. 

46. Mr Brewster, we understand, still continues to di- 
rect his attention to the subject of micrometers, keeping 
in view the nnprovement of these instruments, not only 
in greater accuracy of construction, but also m their 
more extensive 2pplicaticn to various practical pur- 
poses. An account of those uses and improvements is 
to form the subject of an appropriate publication 3 and, 
if we are rightly formed, the author deems them of 
suficient importance to secure to himself, by patent, 
the exclusive right tothe advantages which he thinks 
will arise from using them. 


tes, 


47. A very simple micrometer for measuring small an- Cavalle’s 


gles with the telescope has been invented by MrCavallo*, mother-oh 


it consists of a thin and narrow slip of mother-of-pearl 2°") ™> 
crometer 


finely divided, and situated in the focns of the cye-glass of x ppziog 


a telescope, just where the image of the object is form- Trans. 


ed. It is immaterial whether the telescope be a refractor 177% B 


Mr Brew- 44. Mr Brewster has lately directed. his attention to or a reflector, provided the eye-glass be a convex Jens, *°% 
ster's mi- the improvement of micrometers, and has invented one in ‘The simplest way of fixing it is to stick it upon the 
crometer. 


particular which appears to be highly deserving of no- 
tice in ‘this place. In this instrument a pair of fired 


_wires is made to subtend different angles by varying the 


magnifying power of the telescope, by sliding one tube 
within another; whereas.in all other merometers with 


_wires this eflect is produced by mechanical contrivances. 


Mr Brewster’s method of shutting and opening the 
wires optically is therefore free from all those sources of 
error to which other micremeters are subject, and ren- 
ders it particularly useful to the practical astronomer ; 
while the mode of changing the magnifying power by 


- the motion of a second object-glass affords a length of 
_ scale equal to the local distance of the principal objcct- 


glass. The same principle is peculiarly applicable to the 
Gregorian telescope 5 for the magnifying power of this 
instrument can be changed by merely increasing or di- 
minishing the distance of. the eye-piece from the large 
speculum. 

45. In the common micrometer, which can manifestly, 
as well as Mr Cavallo’s and Mr Brewster’s, be used in 
the mensuration of distances, the focal length of the tele- 
acope to which it is attached remains always the same ; 
so that a correction computed from an optical theorem 
must be applied’ to every angle that is measured: but 
in Mr Brewster’s telescope and micrometer, the focal 


Jength varies in the same proportion as the distance of © 


the object; and consequently no correction of the 
angles can be necessary. ‘To obviate the necessity of 


_having a stand for the instrument, which would prevent 


a 


diaphragm, which generally stands within the tube, in 
the focus of the eye-glass. “When thus fixed, the divi- 
sions of the micremetrical scale will appear very di- 
stinct, unless the diaphragm is not exactly in the focus ; 
im which case, the scale must be placed accurately in 
the focus of the cye-glass, either by moving the dia- 
phragm, or “by interposimg any thin substance, such as 
paper or card between it and the scale. ‘This construe. 
tion is fully sufficient, when the telescope is always te 
be used by the same person ; het when different persone 
are to use it, then the diaphragm which supports the 
micrometer must be constructed so as‘ to be easily moved 
backwards or forwards, though that motion need ‘not 
he greater than about | or 75 of an inch, 


The scale of the micrometer is represented in fig. 19. Fig. 1p 


which is about four times greater than one which Mr 
Cavallo has adapted toa three-feet achromatic telescopo 
that magnihes about 84 times. It is something less 
than the 24th part of an inch broad; its thickness is 
equal to that of common writing paper ; and the length 
of it is determined by the breadth of the field of view. 
The divisions are 200ths of an inch, and the lines which 
form thein reach from one edge of the scale to about the 
middle of it, excepting every fifth and tenth division, 
which are longer. ‘Two divisions of the scale in the te- 
lescope already mentioned are very nearly equal to one 
minute; and as a quarter of one of those divisions may 
be easily distinguished by the eye, an angle of one-eighth 
part of a minute, or of 7"%, may. be measured with . 

‘ D 


ter. — 


Microme- 


Fig. 20. 


‘ 2 21. 
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In iooking through a telescope furnished with such a 
nucrometer, the field of view appears divided by the 
micrometer scale, the breadth of which occupies about 
sth of the aperture ; and as the scale is semitransparent, 
that part of the object which is behind it may be dis- 
cerned sufficicntly well to ascertain the division, with 
which its borders coincide. Fig. 20. shows the appear: 
ance of the field of the telescope with the micrometer, 
when directed to the title page of the Philosophical 
‘Transactions, in which it appears that the thickness of 
the letter C is equal to three-fourths of a division, the 
aiameter of the O is equal to three divisions, and so on. 

48. After having adapted this micrometer to the 
telescope, we must then ascertain the value of the 
divisions. Jt is hardly necessary to mention in this 
place, that though those divisions measure the chords 
of the angles, and not the angles or arehes themselves, 
and the chords are not as the arches, yct in small angles 
the chords, arclies, sincs, and tangents, follow the same 
proportion so very nearly, that the difference may be 
safely neglected: so that if one division of this micro- 
meter is equal to one minute, we may conclude that 
two divisions are equal to two minutes, three divisions 
to three minutes, and s0 on. In order to ascertain the 
value of the divisions of this micrometer, the following 
simple and accurate method may be adopted, 

Mark upon a wall the length of six inches, by mak- 
ing two dots or lines six inches asunder, or by fixing a 
six-inch rnler upon a stand; then place the telescope 
before it so that the ruler or six-inch length may be at 
right angles with the direction of the telescope, and 
just 57 feet 33 inches distant from the object-glass of 
the telescope: this done, look through the telescope at 
the ruler or other cxtension of six inches, and observe 
how many divisions of the micrometer are equal to it, 
and that same number of divisions is equal to half a de- 
grec, or 30’, as it may be shewn by plane trigonometry. 

49. When this value lias been once ascertained, any 
other.angle measured by any other number of divisions is 
determined by simple proportion. Thus, if the diameter 
of the sun seen through the same telescope, be cqual to 
12 divisions, say as 11% divisions are to 30 minutes, 
rE 30 

ri} 
required diameter of the sun. 

Notwithstanding the facility of this calculation, a 
seale may be made answering to the divisions of a mi- 
crometer, which will show the angle corresponding to 
any number of divisions by mere inspettion. Thus, for 
the above-mentioned small telescope, the scale is repre- 
sented in fig. 21. AB is a line drawn at pleasure ; it 


) 31'.3, which is the 


So are 12 divisions to ( 


is then divided into 23 eqnal parts, and those divisions — 


which represcnt the divisions of the micrometer that are 
equal to one degree, arc marked on one side of it. The 
line is then divided again into 60 equal parts, which are 
marked ou the other side of it; and these divisions re- 
present the minntes which correspoud to the divisions of 
the micrometer: thus the figure shows, that six divi- 
sions of the micrometer are equal to 15% minutes, I1z 
divisions are nearly equal to 29 minutes, &c. What has 
been said of minntes may be said of seconds also, when 
the scale is to be applied to a large telescope. 

go. We shall therefore add some practical rules to 
render this micrometer useful to persons mmacquainted 
with te:vonoinetry and the use of logarithins. | 
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Problem I. The angle, uot exceeding one dcgree, Microme 


which is subtended by an extension of one foot perpen- 
dicular to the axis of the telescope being given, to find 
its distance from tlie object-glass of the telescope. 

Rule 1. If the angle be expressed in minutes, say, as 
the given angle is to 60, so is 637.55 to a fourth pro- 
portional, which gives the answer in inches.—2. If the 
angle be expressed in seconds, say, as the given angle 
1s to 3600, so is 687.55 to a fourth proportional, which 
expresses the answer in inches. 

Example. At what distance is a globe of one foot 
diameter when it subtends an angle of two seconds ? 


600 X 687. 
687.55 : DOR ALSS = 1237590 


inches, or 1031323 feet, which is the answer required. 
Problem II. The angle, not exceeding one degree, 


2” : agi@oo” ¢: 


which is subtended by any known extension, being gi- 


ven, to find its distance from the object-glass of the tele- 
scope. 

Rule. Proceed as if the extension were of one foot by 
Problem I. and call the answer B ; then, if the extension 
in question be expressed in inches, say, as 12 inches are 
to that extension, so is B toa fourth proportional, which 
is the answer in inches; but if the extension in question 
be expressed in feet, then you need only multiply it by 
B, and the product is the answer in inches. 

Example. At what distance is a mau six feet high, 
when he appears to subtend an angle of 30”. 

By Problem I. ‘if the man were one foot high, the 
distance would be 82506 inches 3 but as he is six feet 
high, therefore multiply 82506 by 6, and the product 
gives the required distance, which is 49 5036 inches, or 
41253 feet: 

For greater conveniency, especially in travelling, or 

1a such cirenmstances in which one has not the op- 
portunity of making even the easy calculations required 
in those problems, the following two tables have been com- 
puted ; the first of which shows the distance answering 
to any angle from onc minute to one degree, which is 
subtended by a man, the height of which has been call- 
ed an extension of six feet ; because, at a mean, sucli is 
the height of a man when dressed with a hat and 
shoes on. 
_ Thus, if it is reqnired to measure the extension of a 
street, let a foot ruler be placed at the cnd of the street ; 
measure the angle it subtends, which suppose to be 36’, 
and in the table you will have the required distance op- 
posite 36’, which is 95% feet. ‘Thus also a man who 
appears to be 49’ high, is at the distance of 421 feet. 


Angles subtended by an extension of one Foot at different 


Distances. 

aoglen | Piganees” [anges (PRE 

Min. 1 | 3437-7 | Min.az | 312.5: 
2) 1718.9 12 | 286.5 
S44 Maid 12 (264.4 
4} 859.4 14} 245.5 
J 687.5 ‘Ing jp ag-2 
6 | 572-9 16 | 214.8 
‘_ 491.1 bp | BOQ? 
8 | 429-7 18 | 191.0 
9 382.0 19,1. 180.9 
10 | 343-7, | 20°| 141.8 

5t Angles 
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Micralite. ' i to the invention, and of its advantages. We shall give: yticrome- 
tee | Angles. | Pitan im | noetes, | Pistaneetin] it in his own words * i. 
= , | ‘In the winter of 1805 (he observes), when I was 
Foie — employed in delineating the surface of the moon, a __ 
Min. 21 162.9 Min. 41 83.8 wished to measure the diameter of the lunar spots by tor moe 
22 Ieg6s 2 42 81.8 applying Mr Cavallo’s micrometer to a thirty-inch of-pearl mi. 
23 149-4 43 79-9 achromatic telescope made by Berge. But as the eye-crometer, 
a+ 143-2 44 78.1 piece was moved by a rack and pinion, and conse- 5 F “7 
25 128.5 45 76.4 quently could not turn round its axis, the micrometer), — 
26 132.2 46 74-7 must have remained stationary, and could only measure p, 48. 
277 127.3 47 73-1 angles in one direction. This difficulty, indeed, might 
28 122.7 48 71.6 have been surmounted by a mechanical contrivance for 
29 118.5 49 JO. turning the diaphragm about its centre, or more simply 
30 114.6 50 63.7 by giving a motion of rotation to the tube which con- 
31 110.9 51 67-4 tains the third and fourth eye-glasses. Such a change 
32 107-4 52 66.1 in the eye-piece, however, was both inconvenient and 
33 104.2 53 64.8 difficult to be made. Mr Cavallo’s micrometer, there- 
34 IOI. 54 63-6 fore, has this great disadvantage, that it cannot be used 
<P) 98.2 52 62.5 in reflecting telescopes, or in any achromatic telescope 
36 95.5, 56 61.4 where the adjustment of the eye-piece is effected by 
a7 92-9 57 60,3 rackwork, unless the structure of these instruments is 
38 99-4 58 bys altered for the purpose. Auother, disadvantage of this 
39 88.1 59 58.2 micrometer arises from the slip of mother-of-pearl pas- 


85.9 58.3 


_ Angles subtended by an Extension of six Feet at dif-. 
ferent Distances. 


1 Distances in Distances in 
Angles. 


Feet. | Angles. Feet. 
Min. 1 | 20626.8 || Min. 31 665.4 
2| 10313. 32 644.5 
3} 6875.4 33 625. 
4 51 56.§ 34 606.6 
5 | 4725.2 35 589.3 
6 | 3437-7 36 572-9 
7| 2946.6 37 | ~ S505 
8 2ip7 Sue 33-4e -5gige® 
9 2291.8 39 |: 52&9 
10 2062.6 40° 515.6 
II 1875.2 41 503-1 
12 1718.8 42 4g1.1 
13} 1586.7 43") 4719-7 
14} 1473.3 44.) 4688. 
15 |, 1375+ 45| 4584. 
16 1298.1 4 448.4 
17} 1213.3 47 438.9 
18 1145.9 48 429.7 
19 108 5.6: 4g 421. 
20 1031.4 Lye) 4l2.5 
21 982.2 51 404.4 
22 937-6 52 396.7 
23 896.8 53 3809.2 
24 859 4 54 381.9 
25 825. a eb 
26 793+3 56 368.3 
27 763-9 57 361.9 
28 736.6 58] 355-6 
29 711.3 59] 349.6 
30 687.5 60] 343-7 


51. The following is the account of a micrometer in- 
yented by My Brewster, of the circumstances whicli led 


“~ 
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sing through the centre of the field. The picture in 
the focus of the eye-glass is broken into two parts, and 
the view is rendered still more unpleasant by the in- 
equality of the segments into which the field is divided. 
In addition.to these disadvantages, the different divi- 


sions of the micrometer are at unequal distances from. 


the eye-glass which views them, and therefore can nei- 
ther appear equally distinct nor subtend equal angles at 
the eye. 

‘“¢ Finding that Mr Cavallo’s instrument laboured un- 
der these imperfections, I thought of a circular mother- 
of-pearl micrometer which is free from them all, and 
has likewise the advantage of a kind of diagonal scale, 
increasing in accuracy with the angle to be measured. 
This micrometer, which I got executed by Miller and 
Adie, optical instrument-makers in Edinburgh, and 
which I have often used, both in determining small 
angles in the heavens and such as are subtended by ter- 
restrial objects, is represented in fig. 247. which exhibits 
its appearances in the focus of the fourth eye-glass. 
The black ring, which forms part of the figure, is the 
diaphragm, and the remaining part is a ring of mother- 
of-pearl, having. its interior circumference divided into 
360 equal parts. The mother-of-pearl ring, which ap- 
pears connected with the diaphragm, is completely se- 
parate from it, and is fixed at the end of a brass tube 
which is made to move between the third eye-glass and 
the diaphragm, so that the divided circumference may 
be placed exactly.in the focus of the glass next the eye. 
When the micrometer is thus fitted into the telescope, 
the angle subtended by the whole field of view, or by 
the diameter of the innermost circle of the micrometer, 
must be determined either by measuring a base or by 
the passage of an equatoreal star, and the angles sub- 
tended by any number of divisions or degrees will be 
found by a table constructed in the following manner. 

52. “ Let AmpuB, fig. 28, be the interior circumfer- 
ence of the micrometer scale, and let m 7 be the object to 
be measured. Bisect the arch mm 2 in p, and draw C m, 
Cp, Cn. The line C p will be at right angles to m x, 
and therefore 2 will be twice the sine of half the 
arch a 2. Consequently, AB : m n=rad. sine of 

= mp ns. 


Plate 
CCCXXXVEe 
Fig. 27: 


Fig. 25+ 


ter. 
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sin. 2 mpnX AB __ sin, Fm pn 
. K 
mula by whieh the angle subtended by the ehord of any 
nuniber of degrees may he easily found. ‘I'he first part 
sin $7 p 7 
rR 
varies with the size of the micrometer aud with the 
magnifying power whieli is applied. We have there- 
fore computed the following table, containing the value 
of the constant part of the formula for every degree or 
division of the scale. 


xX AB; a for- 


of the formula, viz. is constant, while AB 


Constant 
Part of 
the 
Formula 


Deg 


1 | .0087 size of the divisions. 

2 |.o174 _ ‘itis obvious, from an inspection of fig. 27. that there 

3 | .0262 1s no occasion for turning the eircular micrometer round 

4 |.0349 its axis, beeause the divided eircumference lics in every | 

“5 1.0436 possible direction. In hig. 2. for example, if the object 

6 | .0523 has the direction a 6 it will be measured by the arch 

0 6, and if it lies in the line c d it will be measured 

7 |.0610 ps 

8 | 0698 by the arch erd. 

9 |.0785 ‘In the eircular micrometer which I have been in 
10 | .0842 the habit of using, AB, or the diameter of the field of 
11 |.09 58 view, 1s exactly half an ineh, the ciameter of the brass 
12 |.1045 tube in which it is fixed is one inch, the length of the 
13 |.1132 tube lalfan inch, and the degrees of the divided cir- 
14 |.1219 cumference z}>5 of an inch. 
15 |.1305 54. 11. The micrometer has not only been applied to Application 
“ie telescopes, and employed for astronomical purposes ; but of the mi- 

4 there have also been various contrivances for adapting CTOMetet 
I7 |.1 478 - . . Ss to micro- 
18 | .1564 it to MICROSCOPICAL observations. Mr Leeuwenhoeck’s scopes. 
19 16 50 method of estimating the size of small objects was by 
20 |.1736 comparing them with grains of sand, of whieh 100 in 
de | 7b a line took up an inch. I hese grains he laid upon the 
Bat nese same plate with his objects, and viewed them at the 
cin same time. Dr Jurin’s method was similar to this; for 

pF coe he found the diameter of a pieec of fine silver wire, by 
way 2209 wrapping it as close as he could about a pin, and ob- 
25 |-2164 serving how many rings made an ineli; and he used 
26 | .22.50 this wire in the same manner as Leeuwenhoeck employ- 
27 | +2334 ed luis sand. Dr Hooke looked upon the magnified ob- 
28 |F2419 ject with one eye, while at the same time he viewed 
See other objeets placed at the same distanec with the other 
30 | -2588 eye. In this manner he was able, by the help of a 
Ee a ruler, divided into inehes and small parts, and laid on 
32 | -2750 the pedestal of the microscope, to east as it were the 
33 | +2840 magnified appearance of the object upon the ruler, and 
Pe | eos thus exactly to measure the diameter whieli it appeared 
CT ae to have through the glass ; whieh being’ compared with 
36 | .3090 the diameter as it appeared to the naked eye, showed 
3/ |@8%73 the degree in which it was magnified. 
38 | 3256 552 “Mr Martin * recommended such a micrometer for * Martin's 
39 |-3338 a microscope as liad been applied to telescopes: for he Optics, 
1S oe advises to draw a number of parallel lines on a piece ® 777: 
a i of glass, with the fine pot of a diamond, at the di- | 
42 | -3584 stance of one-fortieth of an inch from one another, and 
43 |-3665 to place it in the focus of the eye-glass. By this me- 
44 |-3746 thod, Dr Smith contrived to take the exact draught of 
45 |-3827 i cl objects viewed by a double microscope ; for he advises 
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Microme- -7pn; therefore muXR=sin. kmpnXAB, and 


mm a © 


53- “‘ In order to find the angle subtended by any num- \icrome- 


ber of degrees, we have only to multiply the constant 
part of the formula corresponding to that number in the 
table by AB, or the angle subtended by the whole 
field. ‘Thus if AB is 30 minutes, as it happens to be 
in the mierometer which I have construeted, the angle 
subtended by 1 degree of the seale will be 30’ x SOG== 


167 seconds, and the angle subtended by 40 degrees — 


will be 30’ X .342=210! 15.6”; and by making the eal- 
culation it will be found that as the angle to be mea- 
sured increascs, the aceuraey of the scale also increases ; 
for when the arch is only 1 or 2 degrees, a variation of 
I degree produces a variation of about 16 seeonds in 
the angle; whereas wlicn the arch is between 170 and 
180, the variation of a degree does not produce a 
change mueli more than one second in the angle. This 
is a most important advantage in the circular scale, as 
in Cavallo’s mierometer a limit is uecessarily put to the 


sl2z to 


ter, 


Microme-- 


ter. 


to get a lattice, made with small silver wires or squares 
drawn vpon a plain glass by the strokes of a diamond, 


~~~ and to put it into the plaee of the image, formed by 


+ Miucrosco- 


pical Es- 
SAYS, P» 59 


Fig. 25. 


the object-glass: then by transferring the parts of the 
object, seen in the squares of the glass or lattice upon 
similar corresponding squares drawn on paper, the pic- 
ture may be exaetly taken. Mr Martin also introduced 
iuto compound microseopes another micrometer, consist- 
ing of a serew. | 

5@. The mode of actual admeasvrement (Mr Adams 
observes T) is without doubt the most simple that can be 
used; as by it we comprehend, in a manner, at one 
glance, the diflerent effects of combined glasses ; and as 
it saves the trouble, and avoids the obseurity of the 
usval modes of ealeulation: but many persons find it 
exeeedingly diffieult to adopt this method, because they 
have not been aceustomed to observe with both eyes at 
ence. Yo obviate this inconvenience, the late. Mr 
Adams eontrived an instrument called the Need/e-Mz- 
erometer, which was first deseribedin his Mcrographia 
Elustrata ; and of which, as now constructed, we have 
the following description by his son Mr George Adams 
in the ingenious Essays above quoted. 

This micrometer consists of a screw, which has .50 
threads to an inch; this screw carries an index, which 
points to the divisions on a circular plafe, which is 
fixed at mght angles te the axis of the screw. The 
revolutions of the serew are counted on a scale, which 
is an ineh divided into 50 parts ; the index to these. di- 
visions is a flower-de-luee marked upon the slider, 
whieh carries the needle point across the ficld of the mi- 
croseope. Every revolution of the micrometer serew 
measures z%5th part of an inch, which is again subdi- 
vided by meays of the divisions on the cireular plate, 
as this 13 divided into 20 equal parts, over which the 
index passes at every revolution of the serew 3 by which 
means we obtain with case the measure of 1ocoth part 
of an ineh: for 50, the number of threads on the 
serew in one inch, being multiplied by 20, the divi- 
sions on the eireular plate are equal to 10003 so that 
each division on the cireular plate shows that the 
needle has either advanced or receded Locoth part of 
an inch. 

57. To place this mierometer on the body of the mi- 
eroscope, open the cireular part FKM, fig. 25. by taking 
ovt the serew G, throw baek the semicircle FK, which 
moyes upon a joint at K ; then turn the sliding tube of 


the body of the microscope, so that the small holes. 


which are in both tukes. may exaetly coineide, and let 
the needle g of the micrometer have a free passage 
through them; after this, serew it fast upon the body 
by the serew G. The needle will now traverse the 
field of the mieroscope, and measure the length and 
breadth of the image of any object that is applied to it. 
But further assistance must be had, in order to measure 
the objeet itself, which is a subjeet of real importance ; 
for thovgh we laye aseertained the power of the mi- 
croscope, and know that it is so. many thousand times, 
yet this will be of little assistance towards ascertaining 
an accurate idea of its real size; for our ideas of bulk 
being formed by the eomparison of one object with 
another, we can. only judge of that. of any. particular 
body, by comparing it with another whose size is 
known: the same thing is nceessary, in order to form 
an estimate by the microscope; therefore, to ascertain 
I 
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the real measure of the object, we must make the point Microme. 


of the needle pass over the image of a known part of 


ten 


an inch placed on the stage, and write down the revo- “7y>~ 


lutions made by the screw, while the needle passed 
over the image of this known measure; by which 
means we ascertain the numbcr of revolutions on the 
screw, which are adequate to a rea! and known mea- 
sure on the stage. As it requires an attentive eye to 
wateh the motion of the needle point as it passes over 
the image of a known part of ap inch on tbe stage, we 
ought not to trust to one smgle measurement of the 
image, but ought to-repeat it at least six times; then 
add the six measures thus obtained together, apd di- 
wide. their sum by six, or the nambcr of trials; the 
quotient will be the mean of all the trials. This result 
is to be placed in a column of a table next to that 
which contains the number of the magnifiers. 

58. By the assistance of the seetoral seale, we obtam 
with ease a small part of an inch. ‘This scale is shown 
at fig. 22, 23, 24, in whieh the two lines c a@, c 4, with 
the side ab, torm an isosceles .triangle; each of the 
sides is two inches long, and the base still only of 
one-tenth of an inch. ‘The longer sides may be of any 
given length, and the base still only one-tenth of an 
inch. ‘The longer lines may be considered as the line 
of lines upon a sector opened to one-tenth of an inch. 
Hicnee whatever number of equal parts ca,cb are di- 
vided into, their transverse measure will be such a part 
of one-tenth as is expressed by their division. Thus 
if it be divided into ten equal parts, this will divide 
the inch into 100 equal parts; the first division next 
c will be equal to Iooth part of an ineh, beeause it is 
the tenth part of one-tenth of an inch. If these lines 
are divided into twenty equal parts, the ineh will be 
by that means divided inte 200 cqual parts. Lastly, 
if a b, ca, are made three inches loug, and divided inte 
100 equal parts, we gbtain with ease the roooth part. 
The scale is represented as solid at fig. 23. bot as per- 
forated at fig. 22. and 24. so that the light passes 
through the aperture, when the seetoral part is placed 
on the stage. | 

59. Lo usc this seale, first fix the micrometer, fig. 25. 
to the body of the. mieroscope; then fit the sectoral 
scale, fig. 24, in the stage, and adjust the mieroseope 
to its proper focus or distance from the seale, which is 
to be moved till the base appears in the middle of the 
field of view ; then bring the needle pomt g, fig. 25. 
(by turning the screw L) to toueh one of the lines c a, 
exactly at the point answering to 20 on the seetoral 
scale. ‘The index @ of the-micrometer is to be set to 
the first division, and that on the dial plate to 20, whieh 
is both the beginning and end of its divisions ; we are 
then prepared to firid the magnifying power of every 
magnifier in the compound microseope which we. are 
using. 

60. Example. Every thing being prepared agreeable 
to the foregoing directions, suppose you are desirous of 
aseertaining the magmfying power of the lens marked 
N° 4. turn the micrometer screw until the point of 
the needle has passed over the. magnified image of the 
tenth part of one inch; then the division, where the 
two mndices remain, will show how many revolutions, 
and parts of a revolution, the serew has made, while 
the needle point traversed the magnified image of the 
one-tenth of an inch; suppose the result to be 26 re- 

volutions 


‘IQs 22, 23 


P : ’ : % 
| MIC [ o6f | Mis 
Microme- volutrons of the screw, and 14 parts of ancther vevelv- The micrometer is composed of glass, ivory, silver, yrjorome- 
ter. tion, this is equal to 26 multiplied hy 20, added to 143  &c.on which are drawn parallel lines from the roth ter. 


that is, %34,000 parts of an inch. Che 26° divisions Bat an instrument =~ 


Fig. a5. 


Description 


found on the straight scale of the micrometer, while 
the point of the needle passed over the magnified 
image of one-tenth part of an inch, were multiplied 
by 20, becanse the circular plate CD, fig. 25. is pi- 
vided ito 20 equal parts; this produced 520; then 
adding the 14 parts of the next revolution, we obtain 
the $34,000 parts of an inch, or five-tenths and 3400 
parts of another tenth, which is the measure of the 
magnified image of one-tenth of an inch, at the aper- 
ture of the cye-glasses or at their feci. Now if we 
suppose the focus of the twa eye-glasses to be one 
uch, the double thereof is two inehes; or if we reck- 
on in the reooth part of an inch, we have 2000 parts 
for the distance of the cye from the needle point of 
the micrometer. Again, if we take the distance of 
the image from the object at the stage at 6 inches, or 
6005, andadd thereto 2000, double the distance of 
the focus of the eye-glass, we shall have S000 parts of 
an inch for the distance of the eye from the object; and 
ts the giasses double the image, we nmrast deuble the num- 
ber 534 found upon the micrometer, which then makes 
1068; then, by the following analogy, we shall ob- 
tain the number of times the microscope magnifies the 
diameter of the ohject; say, as 240, the distance of 
the eye from the image of the object, is to 800, the 
distance of the eye from the object ; so is 1068, double 
the measure found on the micromcter, to 3563, or the 
number of times the microscone magnifies the diame- 
ter of the object. By working in this manner, the 


‘magnifying power of each lens used with the compound 


microscope may be easily found, though the result will 
be different in different compound microscopes, varying 
according to the contbination of the lenses, their dis- 
tance from the object and one another, &c. 

61. Having discovered the maguifying pewer of the 
microscope, with the different object-lenses that are used 
therewith, our next subject 1s to find out the rcal size 
of the objccts themselves, and their different parts: 
this is easily eflected, by finding how many revolutions 
of the micrometer screw answer to a known measure 
on tle sectoral seale or other object plaeed on the 
stage 3 from the number thus found, a table should be 
constructed, expressing the value of the different revo- 
lutions of the micrometer with that object lens, by 
which the primary number was obtained. Similar 
tables must be constructed for each object lens. By a 
set of tables of this kind, the ohserver may readily find 
the measure of any object he is examining; for he has 
only to make the needle point traverse over this object, 
and observe the number of revolutions the screw has 
made in its passage, and then look into his table for the 
real measure which corresponds to this number of revo- 
lutions, which is the measure required. 

62. Mr Coventry of Southwark has favoured us with 


of Mr Co- the description of a micrometer of his own invention; the 
ventry’s mi-scale of which, fer minuteness, surpasses every instru- 


crometers 
for micro- 
scopes. 


ment of the kind of which we have any knowledge, and 
of which, indeed, we could scarcely have formed a con- 
ception, had he not indulged us with several of these 
instruments, graduated as underneath. 


to the 10,o00th part of an inch. 
thus divided, he observes, is more for curiosity than 
use: but one of those which Mr Coventry has sent us 
is divided into squarcs, so small that sixteen millions of 
them are contained on the surface of one square inch, 
cach square appearing under the microscope true and 
distinct ; and though so small, it is a fact, that animal- 
cula are found which may be contained in one of these 
squares, 

_ The use of micrometers, when applied to micro- 
scopes, 1s to measure the natural size of the object, 
and how much that object is magnified. T'o ascertain 
the real size of an object in the single microscope, no- 
thing more is required than to lay it on the microme- 
ter, and adjust it to the focus of the magnifier, no- 
ticing how many divisions of the micrometer it covers. 
Suppose the parallel lines of the micrometer to be the 
roooth of an inch, and the object covers two divisions ; 
its real size is sooths of an ineh; if five, 2coths, and 
so on. 

But to find how much the object is magnified, 
is not mathematically determined so easily by the single 
as by the compound microscope: but the follow- 
ing simple method (says Mr Coventry) I have ge- 
nerally adopted, and think it tolcrably accurate. 
Adjust a micrometer under the microscope 0, say the 
tooth of an inch of divisions, with a small object on 
it; ifsquare, the better : notice how many divisions one 
side of the object covers, suppose 10: then cut a piece 
of white paper something larger than the magnified ap- 
pearance of the object: then fix onc eye on the ohject 
through the microseope, and tlre other at the same time 
on the paper, lowering it down till the object and the 
paper appear level and distinct: then cut the paper till 
it appear exactly the size of the magnified ohjcct ; the 
paper being ‘then mezsnred, suppose an inch square: 
Now, as the object under the magnifier, which appear- 
ed to be one ich square, was in reality only ten hun- 
dredths, or the tenth of an inch, the experiment proves 
that it is magnified ten times in length, one hundred 
times im superfices, and one thousand times in cube, 
which 1s the magnifying power of the glass; and, in 
the same manner, a table may be made of the power of 
all the other glasses. 

In using the compound microscope, the real size of 


the objeet is found by the same method as in the single : 


but to demonstrate the magnifying power of each glass 
to greater certainty, adopt the following method.— 
Lay a two-feet rule. on the stage, and 2 micrometer 
level with its surface (an inch suppose, divided into 
100 parts): with one cye see how many of those parts 
are contained in the field of the microscope, suppose 
50) 3 and with the ether, at the same time, look for 
the circle of light in the field of the microscope, which 
with a little practice will soon appear distinct; mark 
how much of the rule is intersected by the circle of 
light, which will be half the diameter of the field. 
Suppose eight inclres; consequently the whole diame- 
ter will be sixteen. Now, as the real size of the field, 
by the micrometers, appeared to be only 50 hundredths, 
or half an inch, and as half an inch is only one 32d 

part 
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Microme- part of 16 inches, it shows the magnifying power of the 


Ler. 


glass to be 32 timcs in length, 1024 superfices, and 
32,768 cube (E). 

63. Another way of finding the magnifying power 

of compound microscopes, is by using two micrometers 
of the same divisions ; one adjusted under the magni- 
‘fer, the other fixed in the body of the microscope in 
the focus of the cye-glass. Notice how many divi- 
‘sions of the micrometer in the body are seen in one 
division of the micrometer under the magnifier, which 
again must be multiplied by the power of the eye-glass. 
“Example: Ten divisions of the micrometer in the bo- 
‘dy are contained in one division under the magnifier ; 
so far the power is increased ten times: now, if the 
eye-glass be one inch focus, sueh glass will of it- 
self magnify about seven times in length, which, with 
the ten times magnified before, will he seven times ten, 
or 70 times in length, 4900 superfices, and 343,000 
cube. 

“‘ If (says Mr Coventry) these micrometers are em- 
ployed in the solar microscope, they divide the object 
into squares on the screen in such a manner as to render 
it extremely easy to make a drawing of it. And (says 
he) I apprehend they may be employed to great advan- 


l 


The glass micrometer without any mark 1s also di- 
vided, the outside lines into rooth, the next into 
1oooth, and the inside lines into the qgoooth of an 
inch: these are again crossed with an equal number of 
lines in the same manner, making squares of the 
rooth, 1000th, and goooth of an inch, thus demonstra- 
ting each other’s size. The middle square of the 1o00th 
of an inch (see fig. 26.) is divided into sixteen squares ; 
now as 1000 squares in the length of an inch, mul- 
tiplied by 1000, gives one million in an inch surface ; 
by the same rule, one of those squares divided into 16 
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tage with such a microscope as Mr Adam’s lucernal; Microme 


because this instrument may be used either by day or 


ter, 


night, or in any place, and gives the actual magnifying Micrepus. 


power without calculation.” | 

The case with which we have been favoured by Mr 
Coventry contains six micrometers, two on ivory and 
four on glass. One of those on ivory is an ineh divided 
into one hundred parts, every fifth line longer than the 
intermediate ones, and every tenth longer still, for the 
greater ease in counting the divisions under the micro- 
scope, and is generally used in measuring the magnifying 
power of microscopes. ‘The other ivory one is divided 
isto squares of the soth and tooth of an ineh, and is 
commonly employed in measuring opaque objeets. 

Those made of glass are for transparent objects, 
which, when laid on them, show their natural size.— 
That marked on the brass 100, are squares divided to 
the rooth of an inch: that marked 5000 are parallel 
lines forming nine divisions, each division the rooeth 
of an inch; the middle division is again divided into 
5, making divisions to the soooth of an ineh. That 
marked 10,000 is divided in the same manner, with 
the middle division divided into 10, making the 
10,000th of an inch. Example: 


| 


——— 


must be the sixteen millionth parth of an inch surface. 
See fig. 26. which is a diminished view of the apparent 
surface exhibited under the magnifier N° 1. of Wil- 
son’s microscope. In viewing the smallest lines, Mr 
Coventry uses N° 2. or 3.3 and they are all better seen, 
he says, by candle than by day-light. 

MICROPUS, Bastrarp CUDWEED; a genus of 
plants belonging to the syngenesia class, and in the na- 
tural method ranking under the 49th order, Composite. 
See Botany Index. 


(£) It will be necessary, for great accuracy, as well as for comparative observations, that the two-feet rule 
should always be placed at a certain distance from the eye; eight inches would, in general, be a proper distance. 
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END OF THE THIRTEENTH VOLUME. 
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